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This thesis focused on evaluation of the current state and maturity level of Sales and Operations Execu-
tion (S&OE) process within the broader Sales and Operations Planning (S&OP) context and on the identifi-
cation of the key areas of the S&OE process that required development at the commissioning company
Neste Oyj. S&OP and S&OE are both business planning processes helping organizations to align and clarify
their strategic goals, customer demand, and operational capabilities altogether to make company level
decisions based on and justified by data.

The main purpose of S&OE is to balance supply and demand in short-term and to align the plans from
S&OP —a process focused to mid-term planning — to executable actions in the daily operations of a com-
pany. The objective of this thesis was to re-design Neste’s current S&OE process, by enhancing its ma-
turity by creating a standardized, transparent, and efficient approach to daily operational planning. The
case company has implemented processes for both S&OP and S&OE, but the current process analysis of
the existing S&OE process revealed difficulties in distinguishing between mid-term and short-term plan-
ning, as well as challenges in aligning S&OP plans to executable actions in S&OE. Additionally, case com-
pany doesn’t currently have any implemented key performance indicators (KPI) to actually track and fol-
low the performance of their S&OE process.

In the theoretical part of this thesis, the business planning framework and key characteristics of business
planning processes are discussed. Integrated Business Planning (IBP) and Sales and Operations Planning
(S&OP) are explored, with differing definitions found in literature. While some sources consider IBP syn-
onymous with S&OP, other sources view it as a distinct process, where the distinguishing factor is the
level of maturity. Consequently, both IBP and S&OP are covered in this study's theoretical framework.
Due to the scarcity of literature explicitly on S&OE, it was essential to primarily utilize S&OP literature and
publicly accessible sources such as blogs and internet articles concerning S&OE to support the creation of
a new S&OE process. This thesis focuses specifically on the managerial aspects of the S&OE process
within the broader context of the business planning framework, highlighting the importance of under-
standing the interconnectedness between S&OP, S&OE, and other planning concepts.

This thesis employed a constructive research methodology with a both qualitative and quantitative re-
search approaches to develop concrete solutions to the existing problem at Neste Qyj. It involved quanti-
tatively analyzing responses from company stakeholders associated with the current S&OE process
through surveys, as well as qualitative document and content analysis and examination of the company's
current key performance indicators. These methods were instrumental in identifying the current state of
the S&OE process and to find the areas for improvement. The resulting research findings, derived from
these thorough methodologies and subsequent analyses, were considered reliable.

Based on the research results, deliverable of this thesis was a development proposal created by combin-
ing relevant theory and literature with an analysis of the current state and identified areas for improve-
ment, in a form of a robust, effective, coherent and transparent new S&OE process description and KPI
parameters for the tracking of the performance of the process. For the purpose of continuous improve-
ment of the S&OE process in the future, further development ideas were also shared to the company.
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1 Introduction

The business landscape of companies in the present time faces several challenges such as tight-
ening global competition, increasing supply chain complexities, growing customer expectations,
and the never-ending necessity to continuously boost global revenues while still maintaining cost
efficiency. Additionally, for the past few years, these challenges have also been compounded by
the current economic conditions where there has been a globally recognized excess of supply
over demand in many industries. (Chase, 2016, 1-2) Thus, addressing the balance between supply
and demand has emerged as the most important challenge of many companies’ management to
resolve in order to achieve and maintain seamless operations within their supply chains. Once the
unpredictability of markets and their fragmentation are also added to this equation, it has be-
come evident that companies need to start adopting more streamlined, targeted and demand-
driven supply chain processes in order to increase their financial performance whilst also keeping

up with the increased customer demands. (Chase, 2016, 2)

According to (Wallace, 2004, p. 3-4), sales and operations planning (S&OP) is one such cross-func-
tional business process developed specifically for manufacturing companies to attain maximum
profitability and customer service level by the synchronization of their demand and supply. (Gia-
nesi, 1998) further explains that S&OP is a process that establishes a connection between manu-

facturing and top management, as well as with other functional areas within the company.

However, whereas S&OP oversees monthly and quarterly plans in the so called “tactical horizon”,
a new planning dimension focused on the shorter-term balancing of supply and demand in “op-
erational horizon” — termed sales and operations execution (S&OE) by Gartner — has emerged in
recent years. S&OE aims at contributing additional value to companies by managing all the daily
and weekly fluctuations in demand and supply by actively monitoring real-time data and adjusting
variables, such as production rates, inventory utilization and transport plans, whilst executing the
tactical plans from S&OP. Therefore, the aim of S&OE is to enhance the flexibility of supply chains
and supplement S&OP, by guiding its plans through various stages and to also adjust those plans,

when it is justified or required. (Hoey, 2018)

Sales and operations planning (S&OP) is an integrated business planning process aimed at har-
monizing customer demand with supply capabilities in the medium- to long-term. S&OP serves
as a tool for vertically aligning business strategy with operational planning and horizontally align-

ing demand and supply plans (Tuomikangas & Kaipia, 2014). Sales and operations execution



(S&OE) then aims to bridge the space between S&OP and daily operations, by acknowledging the
limitations of S&OP’s long-term plans in addressing short-term challenges like shipping delays and
unplanned equipment downtime (Riverlogic, 2023). Feigin (2011, 71) states that S&OP supports
informed decision-making in production, inventory, and resource allocation, through a shared
understanding of customer demand and operational constraints to supply in longer-term horizon.
S&OE then facilitates the efficient execution of the S&OP plan in near-term horizon whilst also
considering all day-to-day changes to key variables, such as demand deviations or production
constraints (Carvalho, 2018, 44). Therefore, S&OE is often considered to serve as a complement
to S&OP and as such, is gaining prominence as a focal point for supply chain organizations to
implement (Kennedy, 2021). Together these two processes, S&OP and S&OE, excel at aligning
company’s strategic goals to tactical and operational capabilities and limitations, by providing
visibility and clarity to decision-making. Tangible benefits that can be derived from both pro-
cesses, S&OP and S&OE, include for example increased customer satisfaction, operational effi-
ciency and the financial performance of the company, but their benefits are actualized just on

different organizational levels and with different scopes in terms of time. (Skyplanner, n.d.)

The basic structure of this thesis is based on following parts: introduction, theoretical framework,
research strategy, empirical study, process development and lastly, discussion. In the first part of
this study, brief background for the research objective of the study is explained, followed by re-
search scope, research problem and research strategy. In the theoretical part of this study, the
focus is mainly concerning S&OE, where its typical characteristics and implementation require-
ments are thoroughly discussed. Due to the nature of S&OE being subordinate to S&OP process,
S&OP as well as the business planning framework in general are also described and discussed to

the extent that is required in order to understand the interconnectedness of them all.

Since integrated business planning (IBP) is often in literature mixed with S&QOP, it is also explained
in theoretical part of this study to clarify the distinction and to enhance overall understanding of
the planning processes. Prior to the empirical study, the case company is briefly introduced. The
research strategy is then outlined, detailing the methodologies and approaches utilized, and their
justifications. Additionally, a specific S&OE maturity model is introduced, which integrates theo-
retical background and the author's own expertise and knowledge of the field. This model serves
as a framework for evaluating the maturity of the case company's S&OE processes, enabling the

further process development later on.

In the empirical part of the study, focus is on analyzing and reviewing survey results from individ-

uals associated with the S&OE process through a survey concerning different elements of it, and



further information about the research subject is sought by conducting theory-driven thematic
content analysis of the internal documentation regarding the current S&OE configuration. Thus,
the empirical study is conducted by utilizing quantitative, and qualitative research approaches.
Following the research, the next chapter focuses on process development and presents develop-
ment initiatives and introduces a new S&OE process based on the findings from the theoretical
framework and empirical study. Finally, the last chapter of this thesis is a discussion section that
addresses the research questions and provides suggestions for future development initiatives

within the case company. Structure of this thesis is illustrated in Figure 1 below.

It rodusction
= Busines = Research = Came company * SEOE process = Review of

planning strategy & presentation » S&OE flowchart resgarch
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» Sales & analysis maturity sureey agenda » Challenges
aperations = Walidity & results « SE0F team roles during the
planning reliability * Qualitative & respansibilities research

»Sales & » lustifications resarch: SEOE + Implermentaticn » Sef-
aperatians process roadmap develapment
exatution charasteristics v Future

= Summary af development
findings sUgpEstions

Figure 1. Thesis structure.

1.1  Research objective

The main objective of this thesis is to develop a new S&OE process — which is an embedded sub-
process of the case company’s S&OP process — for the case company, by first studying and defin-
ing the state of art of the current process and its maturity level. Additionally, this thesis aims at
identifying the key areas included in the current S&OE process that can be developed to increase
the overall maturity level of the S&OE process holistically. The challenge of connecting the two
business planning levels, S&OP and S&OE, with each other’s, is also addressed, and this study
aims to find a way of integrating these processes together. Also, this thesis introduces new key
performance indicators (KPI) for the case company to implement in order to track the perfor-

mance of their S&OE process in the future.

On the managerial level of Neste’s supply chain management (SCM) it has been recognized that
the company currently has documented and standardized process for S&OP, but the S&OE pro-
cess on the other hand lacks proper documentation and standardization and is not perceived to

be as efficient as it could potentially be, thus creating a gap between what is planned in S&OP



and how the plans are executed in S&OE. Therefore, this thesis will be drilling down into the cur-
rent state of the case company's S&OE process and examine how this process specifically, and
the broader business planning framework in general, are designed in comparison to commonly
known equivalent business planning models. The justification and deliverable of this thesis is an
efficient, coherent and transparent S&OE process that will be introduced and implemented to the
respective team working daily with the topic in the supply chain management-function of the
case company. Furthermore, this study presents sub-processes and other relevant elements that
could be employed to the S&OE process, in order to elevate its effectiveness and to integrate it

better with the case company’s S&OP process.

1.2  Research scope and delineation

This thesis focuses specifically on the managerial aspects of the S&OE process its related ele-
ments. Theoretical framework in this thesis begins with general presentation of business planning
framework and planning hierarchies, which forms the basis for the planning levels discussed in
this study. Strategic planning is only briefly defined as a concept, as its relevance for this study is
considered low. S&OP, S&OE, and their characteristics are described more in detail. Additionally,

IBP is explained in theory, as it is often in literature mixed with S&OP.

S&OP and its concept and elements are discussed from the perspective of their relatedness to
S&OE and only to the extent, that is required in order to understand the relations between these
processes. Detailed descriptions of attributes related to S&OP planning such as mathematical
models are not discussed, as well as the advanced planning systems and scheduling systems, that
are typically utilized for creating the S&OP plan and executing S&OE plan, are not in the scope of

this thesis.

Due to S&OE being relatively new business process concept and academic work of the topic of it
being scarce, a very limited amount of literature exists on S&OE alone, as it is often considered
to be a complementary part or a sub-process of S&OP. Thus, some support to create a new S&OE
process for the case company was therefore sought from mainly online publications, such as
blogs, internet articles and materials from consultancies, as well as from previously published
academic studies, such as from Carvalho’s (2018) “The intermediate link in planning: a multicase

study of the Sales and Operations Execution process”.



1.3 Research problem and research questions

The current maturity level of the S&OE process at Neste has not been thoroughly studied before.
Since the current S&OE process is partly unclear and it has not been properly documented, the
general assumption within the case company is that additional value at the current state is likely
not captured, or in some cases, even recognized. This is problematic due to the fact, that ideally
S&OE process should be an interface, that creates additional value to the supply chain through
constant optimization of different variables of the supply chain. At the current state, lack of ade-
guate documentation concerning the process leads to inconsistent execution of the optimized
S&OP plans in S&OE scope, and potentially, also leads to the inability to meet the defined S&OP
targets, which is particularly problematic given the volatile business environment in which the

case company operates.

An additional challenge arises from the fact that S&OE planning is carried out by individual team
members within the S&OE team, with each of the team members being responsible of steering
their own product chains. However, since production and logistics assets are shared between the
product chains in most cases, these different plans should be consistently aligned and the mutual
effects, that are concerning various product chains, should be considered in all decision making,
in order to maximize the value of the S&OE steering. Moreover, the lack of standardized S&OE
process restricts the team’s ability to efficiently respond to unexpected supply and demand
changes or other supply chain deviations. This might lead the S&OE team to miss out on oppor-
tunities stemming from for example increased demand, or them facing difficulties in effectively
managing production disruptions or logistical challenges, which then consequently exposes the
case company to potential monetary losses or situations, where potential additional value re-
mains unrealized. Therefore, in order to gain knowledge of the current process and challenges of
it for the development of a more mature S&OE process, research questions to address these top-

ics are presented below.

The research questions of this thesis are as follows:

RQ1l: How can the S&OE process be improved?

In order to answer to the first research question, it must first be studied what the current S&OE
process is like, and what is the maturity level of it. Additionally, the challenges as well as the
improvement areas of the current S&OE process should be clarified. In order to be able to answer

the first research question, sub-questions as follows should be answered:



How is the current S&OE process described?

What is the maturity level of the current S&OE process?

What are the recognized challenges of the current S&OE process?

Additionally, since this study aims at developing the S&OE process holistically, it is required to
also study how the S&OE process can be linked with the S&OP process, in order to maximize the
additional value that can be captured by executing S&OP plans as planned. Furthermore, along
with the redesigned S&OE process, implementing last-minute changes in S&OE and reacting to
changes in supply and demand should be more efficient and less complicated. Also, the perfor-
mance of S&OE should also be constantly reviewed and monitored in the future, to ensure align-
ment to tactical-level plans from S&OP, and to be able to utilize data for decision-making. There-

fore, the second research question and sub-questions are presented followingly:

RQ2: How can the S&OE process be linked to S&OP process to close the gap?

How should the S&OE team be organized and work to reach the set S&OP targets?

How can additional value be captured by linking S&OE to S&OP?

What kind of key performance indicators should be implemented to track the per-

formance of S&OE?

1.4  Research strategy

The research strategy used in this thesis is constructive research, which is an optimal choice for
developing a new solution to a practical problem. Because the research topic is considered to be
ultimately complex and broad, extensive information is needed to understand all perspectives of
the subject and its related elements. In order to develop a completely new solution for the case
company, in terms of a new, more mature S&OE process, the state of art and even the smallest
details of the current process must be first studied. Therefore, a mixed methods research ap-
proach is chosen to be used. The mixed methods approach of this thesis consists of a quantitative
research in the form of a survey targeting individuals associated with the current S&OE process,

accompanied with qualitative research through content analysis, that aims to create a more



comprehensive understanding of the research subject and to also complement the findings from

the quantitative research.

To effectively address research questions 1 and 2 along with their associated sub-questions, qual-
itative research utilizing thematic content analysis of internal documentation is considered es-
sential for this study. This qualitative approach is expected to complement the findings of quan-
titative research survey, and to uncover relevant aspects of the current process that may not be

fully captured through quantitative survey alone.

Further, the theoretical framework will integrate all the findings of business planning framework,
as well as of S&OP and S&OE processes from literature and online sources to enrich the research
in overall, and derived from the theory and research findings, a new S&OE process is presented
in chapter 7, preceded by the findings from both researches, and followed by the discussion sec-

tion of this thesis.



2 Business planning framework

Those organizations that regularly use supply chain planning frameworks as part of their standard
business operations gain a strong competitive advantage over their competitors. Also, those or-
ganizations, that follow the disciplined approach of a business planning framework become more
flexible, thus allowing them to respond quicker to the ever-changing business conditions. Key
characteristics of these most successful companies include the ability to connect and coordinate
business planning across long-term strategic, medium-term tactical, and short-term operational
horizons. This hierarchy ensures that strategic plans guide tactical decisions, and tactical plans
guide day-to-day operations, all connected to and aligned with the firm's overall strategy. (Liber-
atore & Miller, 2021, 2) Figure 2 below illustrates a basic framework that showcases an integrated
process, where the goals and objectives of a company determines the goals and objectives of its

supply chain organization.

Business Strategic Planning
« Objectives
* Product/market mix

Supply Chain Strategic Planning
+ To support firm/business unit:
« Mission
* Goals and objectives
+ Strategies

l

Supply Chain Function Str: ic Plannin
* Manufacturing
* Logistics
* Gustomer service
* Inventory
* Transportation
* Procurement

Figure 2. Integrated business and supply chain strategic framework. (Liberatore & Miller, 2021)

As demonstrated in the Figure 2, in the highest-level business strategic planning, companies need
to address their overall key corporate objectives, such as market share, profitability goals, and
product mix targets. Decisions made in business strategic planning for overall corporate goals, is
then further guiding the development of strategic supply chain plans: for example, the objectives

related to market share and product mix targets significantly shape a company's supply chain and



production capacity and service strategies. In the supply chain strategic planning process, other
high-level supply chain strategies, like setting customer service targets and managing inventory
levels, are also developed to support the overall business goals. After a company's supply chain
planning team sets its overarching strategies, the various functions within the organization must
proceed to create and execute their own specific strategies. (Liberatore & Miller, 2021, 3-4) In
this business planning framework, Liberatore & Miller (2021, 5-7) explains the hierarchy follow-
ingly: business strategic planning drives and guides supply chain strategic planning, which drives
and guides strategic planning by individual supply chain functions. Ultimately, this presented
framework of business planning hierarchy is further connected to the different planning horizons

(strategic, tactical, operational) as presented in Figure 3.

Business Strategic Planning _‘

+ Objectives
+ Preduciimarket mix Supply Chain Sirateqic Planning
= To support firm/business unit:
* Mission
+ Goals and objoctives
+ Strategies 1
Strategic
l Constraints l (2+ yoars)
Manufaciuring Logistics Procurement Transportation
Planning | - Plarinbng i Planning | .  Planning
I l | [ Cr:mstraintsI ] I I
Manufacturing Logistics Procurement Transportation Tactical
Scheduling > Scheduling (> Scheduling »  Scheduling {12 1o 24 months)

T l ) I [ l.‘:cnstrainl.sH l l

Marufasciuring )| Logistics Procursmant )‘ Transporation ﬂperatiﬂ-na_l
=

Exacution Exscution Execution Execution i1 to 18 months)

Figure 3. Business planning hierarchy and planning horizons. (Liberatore & Miller, 2021)

2.1  Planning level and horizon

However, many companies find it hard to bring their planning processes together into a single,
integrated business planning framework, thus not being able to unlock the full potential and value
of integrating and managing their planning processes holistically in terms of time horizon and
levels (Kepczynski et al., 2018, 1). Therefore, as the business planning involves establishing a com-
pany's objectives and goals and figuring out the most suitable strategies to attain them, also the

requirements for planning should occur across various time horizons and levels. Kepczynski et al.
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(2018, 1-2) explains that the different levels of business planning are local, regional and global,
whereas the time horizon of business planning is strategic, tactical or operational. From time hori-
zon perspective, strategic planning shapes the business for a horizon of up to 10 years, and tacti-
cal planning horizon can extend up to 3 years whereas the operational planning window usually
is at maximum 4 to 12 weeks. According to Lapide (2011), sales and operations planning (S&OP)
is a one conceptualized, routinely executed tactical planning process, and the planning horizon
for S&OP typically is somewhere between six-month to two-year. Operational planning on the
other hand, can drill down to even a single-day horizon. Even though the planning levels differ in
terms of horizons and level, all three levels of planning should be integrated to ensure that oper-
ations align with the strategy and consequently, are all required for a company to be successful.

(Lapide, 2016) Anthony's triangle illustrates the different levels of planning, as shown in Figure 4.

Tactical

Operational

Figure 4. The Anthony triangle for planning hierarchy. (Anthony, 1965)

Strategic planning is on the highest-level in the hierarchy and is done on both global and regional
level and is concentrating on aggregate-level planning and company vision. Strategic planning
defines the strategy of the company for a long-term horizon and can extend to even up to 10
years. Below strategic planning is tactical planning, which typically spans mid to long-term periods
of 1 to 3 year on global-regional-country level and focuses on products, financials, supply, and
demand. Tactical planning operates on all three business levels: local, regional, and global, and is
often considered and referred to as sales & operations planning (S&OP) or integrated business
planning (IBP). Operational planning as the lowest level of planning, occurs on a local level and
involves balancing short-term supply and demand, usually in time horizon of 4 to 12 weeks. Op-
erational planning aims to optimize the utilization of company’s resources and available assets
within a specific timeframe, focusing on the short term. Notably, operational planning has been

introduced in many companies when the monthly S&OP process has lacked the necessary
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granularity to address imbalances of supply and demand driven by product type or channel, thus
operational planning can be driven by product or industry characteristics. Operational planning
can be especially relevant for companies associated with for example customer-specific products
and commodity business. (Kepczynski et al., 2018, 3-5) Data granularity indicates the level of de-
tail in the data, and the higher the granularity, the more information there is available in each
data points (Marocco, 2020). Importantly, the ability to easily aggregate and disaggregate data
across various hierarchies and perspectives is essential for successful hierarchical planning (Mal-

lik, 2021).

Therefore, to aid the companies struggling with S&OP and its relevance and lack of the necessary
granularity, IT service management company Gartner has introduced S&OE in recent years, as a
concept to run operational planning with a shorter horizon than S&OP (Chainanalytics, 2019). As
S&OP is an integrated business planning process that aims at vertically aligning business strategy
to operational planning (Tuomikangas & Kaipia, 2014), S&OE on the other hand aims at filling the
gap between S&OP and daily operations (Riverlogic, 2023). In S&OE, the plans formulated at the
tactical level — typically S&OP plans — are disaggregated into programs with lower product aggre-
gation level (such as from product families to sub-families or stock keeping units, SKUs). Addition-
ally for better granularity, or the level of detail in data, S&OE focuses on shorter time horizons
than S&OP, from for example 18 months to three month, and divides them into more frequent
time buckets, for example from monthly to weekly intervals. (Riverlogic, 2023) As S&OP is con-
sidered to concern the time horizon of tactical planning, whereas S&OE’s time horizon is typically
somewhere between tactical and operational window, they are positioned further on The An-

thony Triangle as illustrated in Figure 5.

Tactical — S&OP

Opcrational «— S&OE

Figure 5. S&OP and S&OE on The Anthony triangle. (Adapted from Anthony, 1965)
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The issue that often arises in companies is that these planning horizons and levels are not always
integrated with each other’s, leading to isolated operations without synchronization, structures,
or capabilities for connection between planning levels. Operational, tactical, and strategic plan-
ning share the same S&OP process dimensions but differ in focus and importance. Organization-
ally and capability-wise, these processes are often disconnected, which then consequently leads
to functions operating in silos. Many companies struggle to determine the appropriate level of
detail for each planning type. Additionally, companies often use fragmented planning solutions
in terms of for example IT tools, requiring significant time for data integration and reconciliation.
Therefore, being aware of the characteristics of each of the planning levels and their granularity
is the key thing to start tying them together in order capitalize the benefits and value add from
each of the planning levels. In order to accomplish this goal, it is vital for companies to start by
defining what is the right amount of detail for each of the planning levels. (Kepczynski et al., 2018,

7-8) The focal point of value add for each of the planning horizons are illustrated in Figure 6.

Planning horizons & types

Operational B Tactical = Strategic
Very detall and short l
horizon planning Value adding No value adding
)
No value adding No value adding

Aggregated planning :
2nd mid-tong harizon No value adding Value adding o[ Value adding

Figure 6. Planning detail on different planning levels. (Kepczynski et al., 2018)

2.2 Integrated business planning (IBP)

Nowadays, with the increasing complexity of products and options in the modern manufacturing
environment that are coupled with heightened competitive demands for quality, timely delivery,
low prices, quality service, and technological advancements, the balancing mechanisms of more
integrated business planning has become an essential management tool across various organiza-
tional levels. The Oliver Wight Companies was the first to create and introduce a process known
as integrated business planning (IBP), previously referred to as “advanced” sales and operations

planning (S&OP), to aid leadership and management in making decisions regarding aggregate
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supply rates. At the management level, IBP serves as the unifying force for all high-level plans,
covering product and portfolio, sales, marketing, engineering, manufacturing, quality, logistics,
and financials. (Proud & Deutsch, 2021, 41;74) Kepcynzski et al. (2018, 10) also highlights that IBP
or S&OP delivers significant value to companies by facilitating enhanced management of business
operations through the seamless integration of operational planning, tactical sales and opera-

tions planning (S&OP), and strategic planning.

2.3 IBP and S&OP characteristics

IBP — also often in terminology referred as S&OP — focuses on the company's vision, strategies,
aggregate product planning, demand planning, supply planning, financial planning, and resolving
imbalances. In contrast, S&OP primarily addresses sales, production, inventory, backlog, and ship-
ment balancing. The IBP process produces approved plans for new products, demand, and supply,
aligned with financial plans to execute strategic objectives. Both IBP and S&OP operate within the
framework of product families, supply rates, volumes, and monthly time periods over a mid-to
long term planning horizon, even as far in the future as 24 months. What distinguishes IBP from
S&OP in some of the literature, is that in IBP the plans for products, demand, and supply are
usually expressed in both financial and non-financial terms, like units, tons, hours, and similar
measures. On the other hand, financials are not always included in companies’ S&OP process, but
by some definitions can however be included, creating confusion in-between the terms. IBP or
S&OP as a process, however, is a crucial link between top and middle management, fostering
collaboration and resolving conflicting expectations about new products, anticipated demand,

and supply capabilities. (Proud & Deutsch, 2021, 41-42)

According to Intito (2021), while IBP and S&OP may seem similar initially, they still differ slightly
in their approach. IBP takes a holistic view of a company's business and emphasizes future mod-
eling. Understanding this distinction is crucial in addressing contemporary business planning chal-
lenges. S&OP, on the other hand, focuses on managing material flows and costs to ensure the
seamless alignment of production and demand. It aims to meet demand at the lowest possible
cost, whilst working collaboratively on production plans with sales to align with the company's
strategy. IBP, as an extension of S&OP, continues this holistic perspective of S&OP by also mod-
eling the future of key business aspects and optimizing the overall picture, considering both in-
ternal and external influences. (Intito, 2021) The key differences of S&OP and IBP are presented

in Figure 7.



14

S&OP IBP

[Ihjeutive Volume oniented Demand & Supply bal Value based delivery of financial busi
ancing ness objectives
Focus Internally focused Extended to collaboration beyond pro-
duction and supply chain
Dwner Driven by Supply Chain Sponsored by Exec Management and
driven by the Commercial and / or the
Financial organization
FEH[UTES Supply chain modeling and scenarnio Financial impact analysis and planning
planning including Risks & Opportunities evalua-
tion

Project planning support for new prod-
vt introduction (NPT), product reviews
and transformation projects

Commercial alignment

Conngc“y“y Siloed sy&rvm derives :11:(' 15i00s with nos Boundaryless a nrli r_nn.r.mm'(l o opera
or little “disaggregation” / connection tional planning (S&0E) and long-term
strategy - Business Planning level

“steering” of the company based on re-
al-time signals and insights

Figure 7. Key differences between S&OP and IBP. (Intito, 2021)

However, it should be disclaimed that the terminology associated with S&OP in literature is varied
and may therefore cause confusion. Other terms used interchangeably for S&OP include for ex-
ample sales operations and inventory planning — SIOP. (Intito, 2021) As stated by Kristensen &
Jonsson (2018, 23-24), the existence of multiple terms is in fact related to S&OP as a concept and
process being mainly consultancy driven. Therefore, different consultancies introduce new terms
for S&OP with slight fine-tuning as a marketing strategy to attract new clients. Despite the differ-
ent terms, they however generally refer to the same process with some minor distinctions. For
instance, SIOP places emphasis on inventory management, while IBP focuses on financial aspects
in the process. (Kristensen & Jonsson, 2018, 23-24) The same challenge with terminology is ad-
dressed also by Oracle (n.d), as over the years, similar and occasionally slightly varied processes
have emerged with diverse naming conventions. Examples as stated by Oracle (n.d.) also include
IBP, as well as the so-called “connected planning”. While finance may play a more prominent role
in both of those processes, financials are always involved when executive management partici-
pates to the process, as feasible and profitable plans need to be approved by executive manage-
ment (Oracle n.d.). Therefore, IBP can also be understood to have mostly the same key essential

characteristics as S&OP in general.

For the validity of this study, however, the general introduction of IBP is a necessity to be de-
scribed in theoretical framework, due to the above explained similar characteristics to S&OP and
for the validity of this study also from the perspective of the case company, which is including the

financial perspective to their S&OP process already due to date, and also uses future modelling
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in their S&OP process. In fact, based on the definition of IBP introduced above, the maturity level
of the case company’s current S&OP process can be positioned and understood to be somewhere
between the above definitions of S&OP and IBP. Therefore, for the reader to understand the in-
terconnectedness of IBP or S&OP to S&OE, it is essential to also describe IBP as its own business

planning process to create more understanding of the planning processes holistically.
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3  Sales & Operations Planning (S&OP)

The roots of S&OP likely trace back to practical experiences and experimentation in various com-
panies. Oliver Wight, a pioneer in material requirements planning (MRP), may be credited for the
early development of the S&OP methodology, possibly already as early as the late 1970s or early
1980s. As this new concept, S&OP, gained momentum, organizations like American Production
and Inventory Control Society (APICS) played a significant role in sharing experiences and refining
the process further. Notably, the Oliver Wight organization's process was documented for the
first time in the book "Orchestrating Success (Wiley, 1988)" by Richard Ling and Walt Goddard.
Around the same time, both Oliver Wight and David W. Buker organizations offered video tools
to facilitate this top management planning process. Since 1980s, the S& OP methodology has con-

tinued to evolve significantly still to present date. (Sheldon, 2006, 3-4)

3.1 Process purpose and benefits

S&OP serves as a business process designed to maintain the balance between demand and supply
within companies. It focuses on aggregate volumes, such as product families and product groups,
in order to facilitate the handling of mix issues related to individual products and customer orders.
Executed on a monthly cycle, S&OP presents information in both units and currencies, seamlessly
integrating operational and financial planning together. As a cross-functional process, S&OP typ-
ically involves various stakeholders, such as general management, sales, operations, finance, and
product development. The purpose of S&OP is to establish a connection between the company’s
strategic plans and business plan to its other detailed processes such as production scheduling
and purchasing, that are operational necessities to run the business, in order to provide a holistic
view of the business and to offer insights into the future for company managers. (Wallace, 2004,

7)

According to Sheldon (2006, 2), in simple terms, S&OP is a monthly planning cycle that involves
reviewing and ensuring the accuracy of plans for customer expectations and internal operations.
The process includes assessing process accountability, learning from experiences, and managing
future risks. Plans are regularly monitored, updated at scheduled intervals, and consistently re-
viewed. Ultimately, S&OP’s primary goal is to just avoid significant mismatches between supply

and sales plans, preventing scenarios where the company either overproduces products
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compared to sales forecasts or commits to higher sales volumes in the future than it is able to
produce. (Andrés 2017, 21-22) Moreover, S&OP facilitates businesses in creating consensus
among sales, operations, finance, product development and other functions regarding the corpo-
rate strategy. S&OP also supports the ongoing process of revising and realigning plans to adapt

to changing circumstances. (Ross, 2010, 85)

3.2  Process definition

The process of S&OP has been presented similarly by several authors, such as (Palmatier & Crum,
2003; Lapide, 2004; Grimson & Pyke, 2007; Wallace, 2004; Esper et al., 2009; Thomé et al., 2012),
who share the same view that S&OP typically consists of five connected stages. In S&OP process,
the first stage involves gathering and analyzing sales and production data from the previous
month, assessing current stock levels, back orders, and formulating statistical sales forecasts for
the upcoming months. In the second stage, focus is on defining the sales plan for the upcoming
months, by incorporating statistical data and input from sales, in other words aggregating de-
mand. Third stage involves reviewing supply plans feasibility based on the new sales plan, by con-
sidering constraints related to manufacturing capacity or component deliveries. In the third stage,
S&OP aims to assess how to meet the anticipated demand by the supply. Fourth stage includes a
meeting for the whole S&OP team, where constraints related to supply and demand are pre-
sented and impacts are evaluated, and collaborative solutions are proposed. On the fourth stage,
different future-looking scenarios are also created for supply and demand. The final stage in-
volves presenting main results from the previous month to the top management, as well as dis-
cussing risks and opportunities for the upcoming months; in other words, presenting a plan for
supply and demand alignment. This stage also involves evaluating of scenarios from stage four,
especially those that are expected to have an impact to the company's financial outcomes. (Bagni

& Marcola, 2019, 4-5) These five stages of S&OP process are presented below in Figure 8.
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Figure 8. Five stages of S&OP process. (Adapted from Bagni & Marcola, 2019)

The objective of S&OP process as presented in stages in Figure 8. is to act as a tool that is harmo-
nizing company's planning, financial, sales, and operational aspects, thus ensuring alignment of
goals across different areas. In order to achieve consensus within the company regarding re-
source allocation and priority setting, S&OP also requires strong support from the company's top
executive management. S&OP facilitates a comprehensive understanding of the market, consist-
ing of factors such as potential demand, productional complexity, market trends, and the compa-
ny's market share. Furthermore, S&OP also enables internal analysis of processes, capacities,
available resources, achievable opportunities, and existing constraints. Since company-wide de-
cisions are made based on S&OP results, it is vital to have the information flow constantly distrib-
uted to all stakeholders throughout the whole process. Ultimately with S&OP, all members of the
organization, in their respective roles, can also proactively respond to necessary changes within
the established timeframe and, as S&OP ensures a unified understanding of the company among
its members, it allows different stakeholders to align their efforts towards common objectives.

(Andrés, 2017, 21-22)

3.3 Integrating S&OP and S&OE

As presented in Figure 5, S&OP’s role in Anthony’s planning hierarchy can be placed to tactical
level and there is a vital connection further to S&OE when moving down on the hierarchy to op-
erational level. Further, the necessity of connecting S&OP to S&OE can be understood from the
definition from Lapide (2011); “Sales & Operations Planning provides the key connection between
strategic planning and operational execution. It’s a critical factor in how well a company achieves

its business objectives.” In Figure 9, S&OP is presented in the tactical level, where its connection
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down in the hierarchy to operational level can also be observed. Notably, S&OP plan is vertically
connected to attributes related to upper-level strategic objectives and goals, and to lower-level
daily operations of the company. Horizontally, the key elements related to S&OP are demand and

supply data.

S&O0P’s Position in the Planning Processes

Vision
Strategic
Strategic Planning
Objectives and Goals
Sales and Operations Planning
Tactical -
Demand bt Supply
Planning Meetings Planning

Operational Daily
Operations

Performance Measurements

Figure 9. S&OP’s position in the planning processes. (Lapide, 2011)

However, as per findings from industry research, most companies that use S&OP, are in fact strug-
gling to develop a consistently achievable S&OP plan. According to a survey conducted by Supply
Chain Insights in 2015, only 30 percent of manufacturers can "nearly always" or "most of the
time" effectively integrate S&OP planning with execution on the operational level. (Toolsgroup,
n.d.) A study by Elementum (2021) further highlights that the actual service level in companies
using S&OP process is even 60% lower than initially forecasted in their S&OP plan. Research by
Gartner supports these views by indicating that the primary challenge faced by manufacturing
companies lies in connecting the sales and operations plan (S&OP) to operational planning and

execution, namely sales and operations execution, or abbreviated S&OE (Pukkila, 2016).

This gap exists because there isn't a clear process in place in the companies for short-term plan-
ning. As a result, when there is deviation in between what was planned and what actualizes, or-
ganizations struggle to react quickly to those deviations. This leads to problems such as having
too much or too little inventory and lower service levels. Sales and operations execution (S&OE)

steps in to fill this gap, by ensuring planned activities are accomplished as intended. From the
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financial performance perspective, the usefulness of S&OE can’t be argued - according to a simu-
lation study performed by Adexa, typical S&OP plan achieves accuracy levels ranging from 40%
to 65%, but when complemented with S&OE, its accuracy can rise to 98% or higher. (Pukkila,
2016) Pukkila (2016) further discusses that “value-adding, effective S&OP process cannot exist

without S&OE, as it provides the planning interface to execution.”

3.3.1 Key integration characteristics

S&OP and S&OE as planning processes serve for different purposes in companies. S&OP is effec-
tive for longer-term planning, providing a general overview to the business and enabling the bal-
ancing of supply and demand when constraints within the supply chain are relatively minimal due
to longer timeframes. S&OE requires a focused approach and is namely tailored to handle specific
timeframes and variations effectively. S&OE is excellent tool in facilitating rapid, short-term deci-
sion-making, particularly in situations with limited available options. However, as companies are
often lacking the ability to connect these two processes with each other’s, they are creating a gap
and are not able to enhance their financial performance to the best possible outcome. (Gilchrist,
2023) Therefore, it is crucial to establish harmony between the decision-making approaches uti-

lized in S&OP and S&OE to ensure their effective integration.

Other way around, also the planning results from operational level should be seamlessly incorpo-
rated into tactical S&OP on a monthly basis, by having a two-way information flow. This entails
documenting all decisions regarding volume and value and ensuring complete transparency be-
tween these two processes. (Kepczynski et al., 2018, 41-42) Consequently, linking the two pro-
cesses, S&OP and S&OE, and ensuring transparency and appropriate information flow between
the two processes and both ways is critical for companies looking for the best performance gains.

This critical link between S&OP and S&OE is demonstrated in Figure 10.

The Critical Link Between S&OP and S&OE
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Figure 10. The Critical Link Between S&OP and S&OE. (Gilchrist, 2023)
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Thus, S&OE establishes an essential link between monthly planning and daily operations. More
companies are realizing the importance of having three distinct planning horizons: annual,
monthly, and weekly, as recommended by Gartner. Annual, or strategic planning, focuses on big
decisions like capacity changes or new product launches. Monthly S&OP concentrates on product
family-level of planning by aggregation of data, and weekly S&OE zooms in further to the stock-
keeping unit (SKU) level and details, ensuring alignment between demand and supply on a day-
to-day basis. The challenges arises when these planning phases aren't connected to each other

and are operating independently. (Riverlogic, 2023)

The key to successful planning configuration is having a unified approach across all these
timeframes by integrating different planning processes. S&OE plays crucial role in this integration:
it evaluates the production capacity's ability to meet demand through quick adjustments in in-
ventory management and lead time optimization. S&OE’s evaluation not only validates the effi-
ciency of the S&OP process, but it also provides visibility to whether the sales and operations
planning is actually successful at all, and if so, likely also the longer-term annual or strategic plan-
ning is on a correct course. However, the absence of such a seamless connection between plan-
ning and operations often leads to companies for example overreacting to short-term fluctuations
orissues, and there S&OE also serves as a stabilizing mechanism for companies. (Riverlogic, 2023)

The alignment of business planning processes is illustrated to Figure 11.
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Figure 11. Business planning processes and their alignment. (Rajani & AryaCrossman, 2023)

From the perspective of interconnectedness, S&OE can be understood as a bridge between the
day-to-day operations and long-term strategic planning of a business. Acting as a middleman,
S&OE is translating the strategic directives outlined in S&OP into actionable instructions for daily

operations. After implementation, S&OE refines the resulting data, presenting leaders with a clear
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view of how reality aligns with the initial plan. Many businesses integrate S&OE functions within
the S&OP process by default, but this isn't ideal due to the differing objectives and requirements
of S&OP and S&OE — instead, they should be separated processes, that are integrated. Supply
chain planning leaders should therefore first start by identifying what are the S&OE elements

within the S&OP framework and then separate them into their own agendas. (Hippold, 2019)

In order to differentiate between S&OE and S&OP, their different timeframes should be also con-
sidered: S&OE focuses on the immediate to near-term horizon, typically 0 to 3 months, and it
addresses practical challenges coming from actual demand and supply dynamics, which may or
may not diverge from the idealized scenarios of S&OP plans. Therefore, to summarize it, S&OE
ensures operational efficiency, thereby striving for optimal operational costs management.
S&OE’s ability to promptly identify and address disruptions also reduces the risk of excessive
spending in the company. (Hippold, 2019) While in general, challenges are inevitable in supply
chain management, S&OE is excellent tool in effectively managing and minimizing the impact
coming from supply chain disruptions and other challenges as they arise. (Ostdick, 2017a; Hip-

pold, 2019)

3.3.2 Integration benefits

An effective S&OE process ensures smoother operations and optimized costs by promptly identi-
fying and resolving issues (Ostdick, 2017a). Implementing an integrated S&OP and S&OE process
sets companies apart and delivers substantial benefits for the company, and the leading organi-
zations consistently report improved performance after integrating these complementary pro-
cesses to each other’s. S&OE complements S&OP by generating and deploying immediate plans
aligned with the higher-level strategy, and together they ensure coherent and feasible workflows,

thus optimized operational costs. (Logility, 2021)

When S&OE is implemented to handle the day-to-day supply chain issues, it allows S&OP to main-
tain focus on longer-term strategies and enables team members of S&OP and S&OE to concen-
trate on their primary objectives. For quick operational decisions that aim at preventing customer
disruptions and avoid inventory shortages, or in other words mismatch between supply and de-
mand, S&OE serves as a facilitator for cross-functional collaboration alongside S&OP. Simplified

even further, S&OE makes supply chain of the company more responsive to short-term
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fluctuations. (Van Lacker, 2020) Some of the additional benefits of implementing S&OE process

and integrating S&OP with S&OE listed by Logility (2021) include the following:

Improve forecast accuracy: Inaccuracies in a demand plan will cascade through the supply chain

and increase costs, which makes it crucial to driving your plan using a valid market-driven forecast.

Inventory optimization: Implementing S&OE can reduce inventory and safety stock levels up to

45%

Improve on-time delivery: S&OE can drive customer and brand loyalty by improving on-time de-

livery by 10% to 50%

Align planning, budgets, and financial goals: Set departmental goals that will add up to your top-

level goals across all departments, divisions, and locations.

Increase working capital: More working capital allows for more efficient inventory, payables, re-

ceivables, and cash conversion needed to run the organization.

Furthermore, matching up S&OE with S&OP promotes teamwork between departments, and it
also involves the middle managers to decision-making. This cross-functionality enables compa-
nies to be able to mutually agree on changes to short-term plans on a quick manner and to build
consensus on short-term supply and demand balance, thus bringing instant clarity to all stake-
holders on how they affect revenue, production, and inventory of the company. (Logility, 2021)
Van Lancker (2020) also highlights that manufacturing companies have increasingly started to
adopt sales and operations planning (S&OP) to improve their tactical planning and stabilize their
supply chains. However, according to Van Lacker (2023) the fast-paced business environments of
nowadays demand the integration of sales and operations execution (S&OE) as well, in order for
companies to be able to effectively monitor plan execution and to address short-term disruptions,
that are unforeseen in S&OP, as such variations and fluctuations to supply and demand can’t al-

ways be forecasted for months ahead in the S&OP plans.

(Hippold, 2019; Kennedy, 2021; Hoey, 2018) further describe the benefits of integrating S&OP to
S&OE, by sharing the view that S&OE enables better operational costs optimization and risk man-
agement by promptly addressing supply chain disruptions. S&OE also reduces the need of reac-
tive acting in companies, or so called “firefighting”, as it is actively monitoring the supply and
demand data and provides clarity and transparency to stakeholders for more proactive decision

making, whilst also decreasing supply chain volatility by allowing the companies to align
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production processes more closely with real-time demand data. (Kennedy, 2021) Consequently,
S&OE process minimizes discrepancies between what is planned and what is actualizing, and thus
promotes better profitability for a company, by better overall optimization of operations. (Hip-

pold, 2019; Kennedy, 2021; Hoey, 2018)

Summarized, the objective of designing S&OE process is to establish a seamlessly integrated
workflow that aligns with the S&OP process. Additionally, S&OE process also aids companies in
their longer-term planning, as described by author Ostdick (2017a); “when working synergisti-
cally, S&OP and S&OE provide companies with an enhanced level of agility, transparency, and

responsiveness in each aspect of the planning process in the short, near, and long-term.”
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4  Sales & Operations Execution (S&OE)

Many companies find it challenging to derive benefits and value from S&OP initiatives as the pro-
cess is designed to be a high-level, strategic guidance rather than an execution-oriented one. The
operational entities such as manufacturing companies require a finer level of granularity that is
breaking down product families into specific regions and SKUs, and for this purpose, S&OE was
developed as a process with a shorter planning horizon to complement the longer planning hori-
zon of S&OP. (Cheng, 2019) While often grouped together in companies, S&OP and S&OE are
distinct processes that have symbiotic relationship. Whereas S&OP typically plans for 3-18
months, S&OE deals with the immediate 0-3 months as the planning horizon (Ostdick, 2017b).
Thus, implementing S&OE principles in demand and production planning processes provides a
substantial benefit in reducing supply chain risk and volatility (Hoey, 2018). S&OE serves as a fa-
cilitative process that ensures alignment with the overall business strategy of the company and it
ensures that the objectives established in strategic planning and transferred to S&OP are re-
spected during the execution as well. This includes ensuring consistent demand fulfillment, main-
taining high service levels, and complying with order prioritization rules. Additionally, S&OE pro-
cess aligns operational key performance indicators (KPIs) with strategic goals and oversees the

execution of S&OP plans to ensure they are fulfilled. (Carvalho, 2018, 100)

S&OE takes completely different approach compared to traditional S&OP and annual planning,
which rely heavily on forecasting and hypothetical scenarios. S&OE provides a company with real-
time tracking of actual demand and production metrics, and thus offers a more accurate under-
standing of the demand and production capacity. By monitoring actual data in real-time, S&OE
serves as an “early warning system” for supply chain planners and leaders, helping them maintain
smooth production cycles in the shorter term. (Ostdick, 2017a) This proactive approach of S&OE
allows supply chain leaders to prevent costly bottlenecks or production breakdowns also in the
future, by addressing current issues on hand before they even escalate further and start to impact

longer term planning and operations of the company. (Ostdick, 2017c; Kennedy, 2021)

S&OE process has an essential role in synchronizing the company’s strategic vision with opera-
tional capabilities, by connecting tactical planning from S&OP to the operational planning and
execution (Cheng, 2021). As a process, S&OE is intended to be agile and data-driven, and to help
companies to align the operational activities of supply and demand, as well as financial objectives.
It also helps companies to boost their customer satisfaction, reduce inventory costs, and enhance

their supply chain flexibility. (Skyplanner, n.d.) In recent years, S&OE has been gathering
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increasing interest as a planning process that assists companies responding swiftly to changes in
their market and demand and therefore keeping their supply and demand balanced in the short-
term (Logility, 2018). It aligns tactical plans with operational planning and execution, by breaking
down the high-level, tactical plans from S&OP into more detailed, short-term actions that can be
more promptly adjusted. On top of mitigating demand fluctuations and supply and demand im-
balance, S&OE also focuses on identifying opportunities and responding to deviations in opera-

tions. (Carvalho, 2018, 88-90; Kennedy, 2021)

Whereas the tactical level plans, namely S&OP plans, are focused to aggregated volumes and
longer-term horizon, S&OE disaggregates the tactical level plans to lower aggregation, from prod-
uct families to sub-families or SKUs and narrows the long-term planning horizon to immediate
and short-term window. This disaggregation brings finer granularity to business planning in over-
all and by doing so, S&OE ensures that the objectives outlined during the S&OP process are in
harmony with the actual execution of the S&OP plan. Consequently, S&OP process should in fact
be complemented with S&OE process to gain the most added value out of it, by keeping the ag-
gregation and granularity on different levels and accuracy between these two processes in order
to gain competitive advantage from better optimization of a company’s operations. (Carvalho,

2018, 89)

4.1  Process purpose and benefits

S&OE process acts as a decision-making process used to harmonize the short-term supply and
demand, whilst also acting as an interface to translate the results from the S&OP process into
executable details in planning. As the plans from S&OP are implemented, S&OE serves also as a
checkpoint for supply chain and business leaders, ensuring that the actual outcomes also mirror
the planned objectives. And in case of any remarkable deviations are detected between what is
planned and what is the actual outcome, S&OE allows companies to execute prompt corrective
actions proactively. (Cheng, 2019; Gilchrist, 2023) S&OE can be characterized as a weekly iterative
process that serves as the bridge between operational everyday operations and the strategic or

tactical initiatives carried out within the company's S&OP or IBP processes (Riverlogic, 2023).

The main purpose of S&OE is to offer a real-time view of the supply chain's condition by real-time
monitoring of metrics, allowing decision makers to initiate weekly adjustments in response to the

actual demand and production. This approach differs from the objectives of S&OP, which relies
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on forecasts and simulations and focuses on longer-term instead. However, through the real-time
tracking of actual production and demand, S&OE also offers a future-looking perspective to sup-
ply chain planners and managers by providing them with insights that enable them to make pre-
ventive decisions against potential bottlenecks and production issues also on a longer-term basis.
These insights from S&OE should further then be included into the S&OP planning cycles. This
proactive approach helps a company to maintain seamless production cycles and to avoid costly
disruptions in the future, and with S&OE, the full potential from S&OP can also be unlocked.
(Ostdick, 2017a)

Visualized in Figure 12 are the five distinct planning categories of S&OE. S&OE process can be
divided into demand planning, inventory planning, supply and replenishment planning, manufac-
turing planning and transportation planning (Logility, 2018). In Figure 12, these distinct planning
categories of S&OE are combined to the planning hierarchy by Anthony (1965) to create under-
standing of the interconnectedness between different planning levels, and what planning ele-
ments are typically included in the S&OE process. S&OE is the interface between S&OP and oper-
ational execution that closes the gap of tactical planning and operational execution, while it also

focuses on different types of planning activities.

Strategic

¥

Tactical S&O0OP

Demand Inventory  Supply and replenish- Manufacturing Transportation S&OE
planning management ment planning planning planning

$

Operational execution

Figure 12. The Anthony Triangle with S&OE process activities. (Adapted from Anthony, 1965;
Logility, 2018)

By the separation of S&OE from S&OP, supply chain managers can enable their S&OP team to
have more resources to primarily focus on future planning, and on the other hand, the S&OE team
can set their focus to short-term issues. This further enables S&OE team to proactively handle

supply chain fluctuations and adjust company’s production plans to align with the real-time
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tracked demand. Additionally, separated S&OE process allows the S&OP team to have more avail-
able resources to collaborate closely with business leadership to ensure the supply chain aligns
with overall business objectives by translating the S&OP results that are set on the tactical level
of the planning hierarchy to S&OE’s scope. Further, separating S&OE from S&OP enables both
teams to focus on initiatives and objectives related to their respective planning scopes, promoting
better overall coordination of the supply chain’s higher-level business goals. (Ostdick, 2017b;

Ostdick, 2017c)

In addition, S&OE should be in fact viewed as a vital value-adding process, that not only puts the
S&OP plans into action and is responding to fluctuations in demand forecasts and sales orders,
but that also is reducing the costs associated with continuous rescheduling of production and
having for example excessive product inventories, by the constant monitoring and fine-tuning of
the plans. By unveiling the aggregated information from the tactical planning of S&OP into less
aggregated information to S&OE, S&OE allows the company to connect their tactical objectives
to executable details, thus allowing the company to balance their supply and demand much more
accurately, but to also maintain their customer service level and bring further stability to the ex-

ecution of the plans. (Carvalho, 2018, 92-93)

In summary, S&OE enables better supply and demand optimization by offering real-time insights
into supply chain performance and providing the ability to make timely adjustments to planning
and production. Additionally, implemented S&OE process leads to benefits such as increased
scheduling accuracy, waste reduction, and improved production and customer service levels.
S&OE also allows for a consistent weekly overview of the supply chain, assisting in the observa-
tion, analysis, and improvement of supply chain performance overall. Finally, S& OE complements
advanced analytics by providing a real-time view of supply and production cycles, facilitating data-

driven adjustments and optimizations by supply chain planners and managers. (Ostdick, 2017c)

Also, by the definition from Cheng (2019), similar benefits to earlier mentioned are recognized to
be gained from a functional S&OE process, as it also aids the S&OP process, by increasing adapt-
ability by providing real-time insights that improve supply chain performance and allow for quick
adjustments to planning and production. (Cheng, 2019; Ostdick, 2017c) also share the same view
that improved overall supply chain performance gained from functional S&OE process increases
the visibility to operations, and thus enhances for example scheduling accuracy and minimizes
waste. Additionally, by implementation of S&OE process, a company can benefit from better com-
munication and increased planning accuracy in tactical and operational levels, leading to more

accurate forecasts and improved inventory management also for the S&OP process. Therefore,
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the benefits of S&OE are also vertically gained: tactical plans are brought to operational execu-
tion, and decisions from operational execution are taken back as an input to tactical planning.
Therefore, this two-way communication flow achieved by seamless integration closes the gap and
aids companies to increase their profitability holistically, by better overall planning of operations

in both tactical and operational levels. (Cheng, 2019)

S&OE process also decreases the necessity to constantly reschedule production and it improves
schedule stability, and in addition, allows for continuous comparison of actual operations with
forecasts and enables adjustments to be made in case of disparities arise. In overall, the collabo-
rative process of S&OE ensures alignment between strategical and tactical planning and opera-
tional execution and yet again, closes the gap between S&OP and S&OE. Different consultancies
outline different tangible advantages that companies can gain from S&OE. However, the collec-
tive and shared viewpoint underlines that there is undeniable value that can be derived from
S&OE, mainly from improvements in forecast accuracy, inventory productivity and product avail-

ability. (Masters, 2016)

According to one consultancy, Veritico, companies that use S&OE, benefit from a notable boost
in overall performance due to a 10% decrease in lost sales resulting from timely alerts about low-
performing categories or channels, and a further 25% increase in resource utilization has been
observed through the effective balancing of inbound and outbound logistics alongside production
optimization. Additionally, the adaptability to changes increases by 15% by the implementation
of S&OE process together with scheduling systems. (Veritico, n.d.) As a conclusion, one over-
looked possibility for supply chain managers is to establish a S&OE process independently of the
S&OP process. Though these two processes, S&OP and S&OE, may appear similar, establishment
of a distinct S&OE process requires after all minimal resources and can offer substantial benefits
in turn, not only in terms of short-term optimization of operations and derived cost reductions,

but in terms of increased accuracy in long-term strategic planning of a company. (Masters, 2016)

4.2  Process definition

Ultimately, the most important objective of S&OE process is to support companies to achieve
their organizational and financial objectives, first and foremost by recognizing variances as they
arise. Those variances can appear either on supply or demand side, and handling them during

weekly short-term cycles, rather than waiting for monthly planning meetings of S&OP process is
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one of the key characteristics of S&OE process. S&OE aims at identifying the gaps on short-term
and then deciding the appropriate methods to address them, thus optimizing the supply chain of

the company on a short-term. (Hainey, 2022)

S&OE process also has various other tangible benefits for a company, for example in terms of
reduced costs from better inventory and cash flow optimization as well as increased customer
delivery performance and customer satisfaction. (Skyplanner, n.d.) Thus, implementing a S&OE
process not only promotes better financial performance for a company, but according to Hoey
(2019), implementation of a S&OE process separated from S&OP is a perfect fit for any highly
digitized company operating on a production environment as it also provides more visibility to
the future compared to the stand-alone solution of only having S&OP process. Masters (2016)
further adds that with S&OE process, supply chain visibility in general also increases as the data
and insights from S&OE are brought back to the S&OP process, which in turn, aligns the supply
chain of a company better with the broader business objectives of the company. According to
Kepczynski et al. (2018, 41), implementation of S&OE process leverages company profitability and

total supply chain performance by ensuring that:

- Execution of tactical S&OP plans are approved by management.

- Short-term optimization of supply chain is based on the profitability of the decisions.

- Immediate, short-term-focused escalations and prejudices are excluded from tactical

S&OP.

- Short-term perspective is maintained while significant insights are delivered as inputs

back to S&OP, thus S&OP is refined based on S&OE.

- Feasibility of tactical S&OP plans is enabled, allowing for continuous improvement of the

S&OP process.

- Decision-making is data-driven, supported by demand figures and financials.

Additionally, the outcome from S&OE planning should be then integrated back to tactical S&OP
on a monthly basis. This consists of recording all the decisions concerning volume and value, and
ensuring full transparency between the two processes, S&OP and S&OE. This alighment should
ideally occur no later than on the same week when tactical S&OP formulates an integrated busi-
ness plan on the tactical level. During this week, reconciliation among demand, supply, and fi-

nance should take place as well. (Kepczynski et al. 2018, 42-43)
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S&OE process typically consists of a series of data-driven subprocesses. These are demand review
where customer orders and forecasts are assessed to predict demand; supply review which fo-
cuses on inventory levels, production capacities and supplier management; consensus meeting
where the key stakeholders are collaborating to address the mismatches between supply and
demand and lastly, the executive review, where S&OE plans are aligned to meet the financial
objectives and corporate strategy, or in other words, the planning levels of a company with higher

granularity and aggregation than S&OE. (Skyplanner, n.d.)

For the consensus meeting where supply and demand mismatch and other topics are collabo-
rated on, Kepczynski et al. (2019, 381), proposes a straightforward approach to S&OE meeting,
which involves preparing the S&OE meeting with topics and actions to be decided on, mutually
agreeing the decisions within the meeting and finally, communicating and tracking the execution
phase of the decisions. Elementum (2021) shares similar view of the general S&OE process char-
acteristics and advises that the deployment of a S&OE process can be started by implementation

of just a few simple practices:

1. Deviations are monitored and any supply chain incidents are systemically cap-
tured and shared, which enables organizations to evaluate what is the state of

their current supply chain system.

2. Across-functional team, responsible for tracking and facilitating the resolution of

these incidents, is established.

3. Daily, weekly and monthly meetings are implemented to prioritize resolving of
incidents. Teams collaboratively analyze trends and identify opportunities and
risks within the supply chain system. Root causes and best practices to prevent

future problems are outlined.

Conclusively, according to insights also from various other authors, such as (Hoey, 2018; Hainey,
2022; Kennedy, 2021), the core element of S&OE lies in the S&OE meeting and fostering cross-
functional collaboration across the organization. The key topic of S&OE meeting on the other
hand involves active monitoring of metrics related to both supply and demand, facilitating coher-
ent and transparent decision-making processes that are essential for effective operational man-

agement in general (Hippold, 2019; 3SC, 2023).
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Above mentioned practices for the deployment of S&OE process can be thought as the laying
principles of setting up a structured S&OE process. According to an extensive cross-case analysis

by Carvalho (2018, 94-97) S&OE process model can be divided into five non-sequential sub-pro-

Carvalho’s proposed S&OE model
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cesses, that are modelled by Carvalho (2018) into a Business Process Model and Notation (BMPN)

model in Appendix 1: disaggregate plans, generate and program orders, evaluate opportunities

and deviations, define fulfilment, confirm orders. Further, Carvalho’s S&OE process is summarized

and described, and the process inputs and outputs are shown in Figure 13.

Sub-process

Sub-process description

Data input

Data output

Dis=ggregste plans

1. 3EOP plans are
disaggregated for
higher granularity

2. Plans =re analyzed,
validated and
documented.

SEOF plan

Documented, dissggregated
plans for products and sales
channsls

Generate and program orders

1. Orders are
generated based on
the disaggregated
data
2. Orders are brought
to master
production schedule
(MIFS)

Dvocurmented, disasggregated
plans for products and sales
channsls

MPS plan and sales quotas

Confirm orders

1. Data entry of orders
2.  Setting prioritization
rules for order
fulfillment
3. Discusszing and
deciding order
alternatives
4. Flodifying and
prigritizimg orders

FAPS plan and sales quotas

Confirmed orders and dats
promises to CUStomers

Evaluate opportunities and
deviations

1. Changes and
different scenarios
are simulated
2. Impacts from
apportunities and
deviations in
opesrations are
evaluated, including
arders reguiring
rEprogramming
3. Best scenario is
selectad, or
scenario is returned
o evaluation
4. Determine if the
Team has sutonomy
to accept orders or
if the orders have to
be discussed in
S5&0OE meeting

Orders from “Confirm orders™
sub-process requiring further
reprogramming are evaluated

A)  Orders that can be
accepted by the
team are sant to

order confirmation
Bl Orders that =tll
require
reprogramming are
sent to “defina
Fulfillment™ sub-
process

Define fulfillment

i Prepare S&0E
meeting
2.  Perform S&OE
meeting for:
apportunities,
deviations,
fulfillmant definition
and order
prioritization

Orders fram “Evaluste
opportunities and deviations"
sub-process that are reguiring

reprogramming are decided
on the S80E meeting

Orders that can be fulfilled are
forwarded to order
confirmation

Figure 13. Sub-processes of Carvalho’s proposed S&OE model. (Adapted from Carvalho, 2018, 94-

97)




33

4.3.1 Disaggregation of plan

The essence of hierarchical planning, as shown in Figure 14 below, involves dividing the overall
planning task into manageable partial plans or sections, that are further assigned to different
planning levels: strategic, tactical or operational planning. Each of the planning levels deals with
the entire supply chain in overall, but they vary in terms of detail and time frame, as discussed
earlier in chapter 2. On the upper planning level, strategic planning focuses on broader, long-term
plans with more aggregation, for example in terms of individual products, which are aggregated
into product families or groups. These sections on each planning level are coordinated by a com-
prehensive plan on the next higher level, creating a hierarchical structure: the amount of detail is
therefore either increasing when moving down in the hierarchy, or vice versa, decreasing when
moving up in the hierarchy. Level of granularity is therefore changed by breaking down or com-
bining data and outcomes as there is movement either up or down in the hierarchy. Purpose of
the aggregation is therefore to group products into groups, resources into capacity groups and

time into longer periods. (Stadtler et al., 2016, 75)

The hierarchical plan involves two types of hierarchies: one hierarchy categorizes levels, such as
from SKU (individual products) to product family or group, while the other hierarchy is based on
the time horizon: short-term, medium-term, long-term (Mallik, 2021). According to Mallik (2021),
in S&OE process, the plans from S&OP are disaggregated to more detailed product and location
level, and the time horizon is narrowed to short-term. This disaggregation of S&OP plans into
specific details helps in the coordination of executing S&OP plans (Lapide, 2016). In Carvalho’s
(2018, 95) S&OE process model, disaggregated plans from S&OP — concerning variables related
to supply and demand — are first analyzed and validated by the S&OE team. Once the validation
of disaggregated plans is done, the execution programs, such as production plan to balance sup-
ply and demand, are validated and documented. After the first step, generating and programming

orders starts. (Carvalho, 2018, 95-96)
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Figure 14. Hierarchy and aggregation of planning tasks. (Stadtler et al., 2015)

4.3.2 Order generation & programming

Generating and programming orders refers to the creation of a master production schedule (MPS)
plan, that is initially based on the disaggregated plans from the published S&OP results. Once the
S&OP results are first disaggregated to a more detailed level, customer orders are exported to
MPS, allowing for the scheduling of production and aligning production to the forecasted de-
mand. (Carvalho, 2018, 79; 94-95) MPS is a crucial part of the production planning process in
manufacturing companies, and it involves establishment of a central document, that outlines the
products and quantities to be made to fulfill the forecasted demand, as well as the timelines for

completing the production (Optessa, n.d.).

Since the results from S&OP are based on aggregated demand and the time horizon of S&OP is
longer than in S&OE window, disaggregation of the S&OP plans is the first required task in order
to create a feasible MPS plan, that is constantly adjusted when changes arise. The simple objec-
tive of MPS plan is the total cost optimization of production capacity utilization, and it is balancing
the costs of capacity utilization against the seasonal inventory fluctuations and sales demand.
(Stadtler et al., 2016, 80) As the main attention of S&OE process is on operational horizon and
fluctuations of supply and demand in short-term, the level of detail generated in MPS is with
higher granularity due to the disaggregation of S&OP data and it assists in the execution of the

S&OP plan (Kennedy, 2021).

However, Carvalho (2018, 101) also discusses that according to the cross-case analysis, it can be
observed that a S&OE process in fact transitions S&OP plans into executable actions in a way, that
is better aligned with high-level business objectives than just the deployment of a traditional MPS
solution alone. Similar view is also discussed by (Mallik, 2021): as MPS is generated based on
demand and supply reconciliation from higher level planning and uses disaggregated information
from S&OP, the output from MPS planning should further act as a guide in company’s production
capacity scheduling and ultimately, to complete the connection from S&OP to S&OE in the hier-
archical planning. Therefore, MPS should be considered as a tool that supports S&OP execution
and to yield the best possible benefits, MPS should be used in alignment with structured S&OE

process.
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4.3.3 Confirmation of orders

Confirming customer orders includes order-entry into systems, definition and determination of
order prioritization rules, and evaluation of possible alternatives and changes to orders. Once the
prioritization of orders is completed, orders and delivery dates are further promised to the cus-
tomers. Orders requiring reprogramming are forwarded to the sub-process of evaluation of op-
portunities and deviations. (Carvalho, 2018, 95) Order promising, and demand fulfilment are crit-
ical supply chain processes. Also, the prioritization and confirming of customer orders are some
of the vital activities to be performed on short-term planning and are on the responsibility of
supply chain teams. On the short-term there is the most visibility to the customer orders and their
share of the total forecasted demand for the near future since many of the customer orders are
already received. As there is more information to the demand fluctuation available on this short-
term planning period due to the approaching delivery times, the demand information must also
be integrated back to the longer-term demand forecasts, in so called “forecast netting”, to main-

tain a high level of forecasting accuracy. (Stadtler et al., 2016, 91-92)

Forecast netting is a calculation method, where the actual orders are aligned with the forecasted
demand by consolidating them into a single, integrated total demand (Frepple, n.d.). Consolidat-
ing real-time demand signals and actual orders to the demand forecasts increases the efficiency,
profitability and service level performance of the company (KPMG, 2023). In the demand planning
process, demand forecasts should be updated on a weekly basis for all products and components
and adjusted with actual orders through forecast netting. Since some products or customer or-
ders from the initial forecast may already be realized, the remaining forecast is simply balanced
against actual orders for an integrated total demand. Further, in master planning this information
about netted forecast and actual orders are used as inputs to create a fulfilment plan and to
schedule how the production can be aligned with the demand and how the customer orders can
be confirmed. (Stadtler et al., 2016, 435-436) On the short-term planning level, in other words in
S&OE planning, MPS systems - such scheduling tools — are utilized to support decision-making
regarding demand fulfilment and other activities concerning near-term balancing of supply and
demand, as well as to also provide support to the company’s mid-term planning, or in other

words, S&OP (Stadtler et al., 2016, 100-101).
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4.3.4 Evaluation of opportunities & deviations

In this step of the S&OE process, S&OE team constantly evaluates what is the impact and required
level of changes to operations in short-term, stemming from identified opportunities or devia-
tions that can originate from for example customer service level agreements, issues in production
or supply or changes in demand. This step takes into consideration demand fluctuation and en-
sures the fulfilment of customer orders by matching them with the production in a daily basis.
The team creates simulations and different scenarios in an iterative process, with the objective
of ultimately being able to select the best scenarios for further analyzing and finally, execution.
In this stage, S&OE team should have autonomy for certain level of decisions: accepted orders
are forwarded directly to define fulfilment-sub-process, and orders requiring further reprogram-
ming and their fulfilment are evaluated separately within the S&OE meeting. (Carvalho, 2018,

79;89-91;97)

SOE processes’ active monitoring of demand, orders, supply and inventories promotes swifter
detecting, solving and preventing of problems in the supply chain (Van Lancker, 2020). The total
supply and capacity needed for the fulfilment of demand should be calculated and reviewed on a
weekly basis in operational planning. Demand forecast should be constantly updated and netted
against actual orders, and the netted demand plan should be shared further to master planning
in order to create a fulfilment plan. Kepczynski et al. (2018, 435-436) Therefore, the purpose of
this step in S&OE process is to add value by providing a decision-making forum that analyzes and
agrees on solutions for short-term deviations, and thus, mitigates possible inventory stock-outs

and customer impacts (Van Lacker, 2020).

4.3.5 Defining of fulfiiment

In Carvalho’s S&OE process model, demand fulfilment is iterated on a weekly basis in S&OE meet-
ings, that are considering opportunities, deviations, fulfilment definition and order prioritization
(Carvalho, 2018, 97). (Hippold, 2019; Hainey, 2022; Gilchrist, 2023) share similar views that S&OE
meetings should be initiated at least on a weekly basis to detect and manage deviations effec-
tively and the focus of the meetings should be in the short-term fluctuation of supply and de-
mand, and in finetuning of operations. According to Logility (2021), efficient S&OE process also
requires conducting weekly meetings to analyze and address prompt supply chain issues on the

short-term, but it is also required to implement the tasks required for the execution of tactical
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plan, S&OP. Additionally, including the right stakeholders, utilizing sophisticated supply chain
management solutions, such as scheduling tools, and promoting collaboration and visibility
through-out the supply chain organization should be included to the S&OE meetings. By keeping
S&OE meeting separated from S&OP meeting, both teams are also allowed to concentrate on
their own specific planning horizons. Thus, in the context of S&OE, in addition to the short-term
finetuning and decision-making, this weekly meeting is the right forum to keep track of the
monthly progress towards the business goals defined in S&OP and it also allows for planning of

strategies for the upcoming months. (Hippold, 2019)

In addition to scheduled S&OE meetings, it is important to define what type of deviations would
require immediate actions and unscheduled meetings, thus the structure of S&OE process and
meetings should have flexibility also for prompt, on-demand meetings for swift decision-making.
Lastly, S&OE meeting should be facilitated by a leader, that has a connection to the S&OP by their
position. Facilitator of the S&OE meetings should also have the mandate for unbiased decision
making to ensure the best possible overall outcome is achieved in situations, where trade-offs in

the short-term are required to be made. (Gilchrist, 2023)

4.4 Implementation of S&OE process

Deployment of the S&OE process can be started by the implementation of a few simple practices:
first, organization begins to systemically capture and communicate supply chain incidents to rel-
evant stakeholders along with active monitoring of other deviations, a dedicated team is estab-
lished for the tracking and resolving of those incidents and deviations and lastly, a standardized
meeting practices are implemented to ensure the holistic operational management and optimi-
zation of the supply chain system as whole. (Elementum, 2021) Similar steps for a successful S&OE
implementation are also described by supply chain analytics consultancy 3SC (2023): the first
stage in S&OE process design involves defining the requirements, data hierarchy, inputs and out-
puts and determining the scope of execution. Once the requirements are established, designing
of S&OE process can begin. Once the process is designed, it is required to start the implementa-
tion of weekly meeting practices, where S&OE performance is reviewed and decisions to execute
the plans are agreed amongst the appropriate stakeholders. From there on, S&OE process is con-
stantly identifying and tracking deviations, and appropriate measurements are taken for resolu-
tion of the deviations. (3SC, 2023) The steps for S&OE process implementation are illustrated in

Figure 15.



38

'd i N7 N 7 'd
SElrE i Designin — Deviation & Dewviation &
requirements S&%E 9 meeting & incident incident
e rocess TEMLITTEIEE idt;rr:(t:i:ﬁceaqion I;gﬂdﬁr:]
hierarchy p review ] 9
- AN : vy / : SN /
N - N

Figure 15. S&OE process deployment. (Adapted from 3SC, 2023)

However, in order for the organization to start deploying their S&OE process, it is first required
to define the key characteristics that are foundational for a feasible S&OE process and their con-
nectiveness to each other’s in the workflow. The elements that should be defined for the process
are aggregation of data, defining the appropriate S&OE stakeholders and their responsibilities in
the process and determining the best suitable key performance indicators for the sake of tracking

the process performance and effectiveness.

4.4.1 Data aggregation

Typical to S&OE is the data aggregation, which simplifies complex issues and helps to mitigate
uncertainty, such as in demand forecasts. Aggregation can occur in three dimensions: time, prod-
ucts, and resources. For instance, at a higher level, time might be aggregated into weekly time
buckets, focusing only on primary finished products regardless of their variations. Similarly, avail-
able production capacities are considered as approximate maximum output rates on a weekly
basis. The duration of the planning cycle is crucial for responsiveness to short-term changes in
real-world conditions and thus determining appropriate planning cycles ensures that the data

remains relevant and up to date throughout the planning process. (Stadtler et al., 2016, 25;46)

The planning horizon refers to the timeframe for which plans are created for, whereas the plan-
ning cycle or time bucket refers to the planning horizon, which is divided into several shorter
periods to enable more accurate planning (Stadtler et al., 2016, 162-163). By defining the appro-
priate planning horizon and cycles to S&OE process, it allows for the assessment of the necessary
resources for executing the production plan, identifying opportunities and constraints and ad-

dressing any potential issues that could impact production in short-term (Riverlogic, 2023), thus
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also allowing the S&OP team to set their focus on addressing longer-term opportunities, con-
straints and risks (Hainey, 2022). Typical planning horizon in S&OE process ranges from 0 to 12
weeks and is performed in planning cycles or time of one week (Carvalho, 2018, 78). Therefore,
S&OE process is focused on planning and aligning the demand and supply of the company for 0
to 12 weeks planning horizon, within a time buckets of one week, where also the production plans

and demand are reviewed on a less-aggregated SKU-level (Carvalho, 2018, 99-100).

4.4.2 Stakeholders and responsibilities

S&OE process requires a supply chain leader, that typically is either a S&OE manager or S&OE
coordinator, depending on where S&OE is positioned in the company’s planning hierarchy. This
individual should be unbiased, and they should have the knowledge to understand the conse-
guences of aligning different plans across the supply chain as well as the autonomy to make de-
cisions regarding trade-offs to find the best consensus for the company. Additionally, in their re-
sponsibility, is the overall coordination of all the S&OE activities and acting as the process owner
of S&OE and S&OE meetings, with an involving role also in the S&OP process and meetings to
support the decision making further in S&OE. The S&OE team consist of team of analysts or plan-
ners, that are responsible of generating orders and running the operational systems, such as
scheduling tools, and are constantly analyzing supply and demand data to elaborate reports and
to support decision-making. Additionally, team is monitoring KPIs, tracking supply chain devia-
tions or incidents on a daily basis and seeking out opportunities throughout the whole supply
chain. These analysts or planners are empowered to make minor, routine decisions inde-
pendently, whereas the decisions that include trade-offs or concern longer time horizon, are ruled

by the S&OE leader. (Carvalho, 2018, 99-100)

S&OE team is responsible of ensuring the alignment of S&OP plans to execution, whilst balancing
the demand with production and purchasing plans in short-term, and upholding order fulfillment
while meeting the agreed service levels towards customers. In the daily operations, team has the
autonomy to make routine decisions. However, decisions that have wide-ranging effects beyond
the direct focus and scope of S&OE that are impacting multiple functional area — such as the
production planning or whole supply chain of the company — or are posing significant risks to
operations, need to be discussed and decided in the weekly S&OE meeting, facilitated by the
S&OE leader. (Carvalho, 2018, 99-100)
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4.4.3 Key Performance Indicators

Selecting the most suitable key performance indicators often involves some trial and error. Each
metric has its own strengths and weaknesses, and every business on the other hand has their
unique objectives, whether it be rapid growth or sustaining current market share and thus, the
optimal KPIs for planning purposes differ among companies (Jenkins, 2021). However, once the
supply chain processes of a company are mapped out, it's essential to start establishing relevant
key performance metrics (KPI) for evaluating changes and assessing the performance of both the
entire supply chain and its individual processes. The focus should be on identifying the most rel-
evant metrics rather than merely measuring something, and the selected KPIls must align with the
general supply chain strategy and most importantly, reflect the objectives of the specific planning

process and its scope. (Stadtler et al., 2016, 40-41)

However, despite that every supply chain is unique and may require tailored approaches in terms
of KPI setting, there are certain performance metrics that are generally relevant across various
contexts, and many of them are related to customer delivery performance. As customer orienta-
tion plays a vital role in supply chain management, the delivery performance stands as a crucial
indicator of the overall supply chain effectiveness. (Stadtler et al., 2016, 43;44) In S&OE planning
context, KPIs typically focus on service level, order fulfillment and maintaining the supply and
demand balance, in terms of production and the order book. Commonly utilized KPIs associated
to S&OE in Carvalho’s (2018) model are related to customer delivery performance and schedule
attainment, such as OTIF (On Time in Full), adherence to the programs (production, distribution,
purchasing), inventory management indicators (stock-outs, excess inventory), backlog, service
level and change in sales orders. (Carvalho, 2018, 100). The KPIs associated to Carvalho’s S&OE

model are represented in Figure 16 and further explained below.
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KP1

Description and relevance to
S&0E

Formula

On-Time Result applied to OTIF KPI Delivery time — Confirmed delivery
time
In-Full Result applied to OTIF KPI Cases matching the criteria / Total

number of cases

On Time In Full {OTIF) %

Performance benchmark for
evaluating the efficiency of operations
(Adapt Ideations 2022).

Total deliveries completed on time
and in full / Total deliveries made x
100

Schedule attainment %

Measures completed production to
planned production, providing an
overview of productions” ability to
meet targets within a specified
timeframe (Lauzier 2022).

Completed planned work / Planned
work x 100

Adherence to production plan %

Monitors the effectiveness of
adhering to production plans
(Carvalho 2018).

(Scheduled production — Actual
production) / Scheduled production x
100

Order backlog %

Monitors the backlog of orders by
measuring the number of received
orders that are yet to be fulfilled
(stadtler et all. 2015 & Bonderud, D
2020).

Backlog of orders f Total sales x 100

Forecast error (FE)

Monitors the accuracy of sales
forecasts compared to actual sales,
therefore evaluating the performance
of the sales team. FE provides insights
into the quality of forecasts in terms
of monetary value, by comparing
forecasted revenue to actual revenue
(Jenkins, & 2021).

Actual sales — Forecasted sales

Forecast accuracy (FA) %

Reflects the accuracy of sales and
demand predictions. High FA indicates
better synchronization of operational
costs with demand, resulting in higher
profitability. Disregards positive or
negative sign, due to being “absolute
value (Jenkins, & 2021).

1 - [Absclute value of (Actual sales for
time period — Forecast sales for the
same time period) / Actual sales for
time pericd]

Service level %

Measures the proportion of
customers who avoid experiencing
stock-outs, helps in managing the
balance between excess inventory
costs and the costs resulting from
inadequate inventory to fulfill
demand (Luther, D 3022).

[# orders delivered [ # orders
received) x 100

Figure 16. Descriptions of the KPIs associated with Carvalho’s (2018) S&OE model. (Adapted from

Adapt Ideations, 2022; Lauzier, 2022; Carvalho, 2018; Stadtler et al., 2015; Bonderud, 2020; Jen-

kins, 2021; Luther, 2022)

On time in full (OTIF) is a benchmark that evaluates the efficiency of a company’s delivery opera-

tions and can be used as a performance indicator for suppliers, manufacturers and logistics com-

panies. OTIF KPI calculates the percentage of deliveries completed in full quantity and meeting

the agreed delivery time, versus the total number of deliveries. OTIF is composed of two distinct

metrics, On-Time and In-Full, and then calculated simply by counting the total number of
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deliveries delivered on time and in full and dividing that number by the total number of deliveries.

(Adapt Ideations, 2022)

On-Time

On-time = Delivery time — Confirmed delivery time

In-Full

Cases matching the criteria / Total number of cases

OTIF KPI

On-Time In-Full Rate % = Total deliveries made on time and in full / Total deliveries made x 100

As customer delivery performance evaluates the promptness of meeting customer demand and
relies mostly on the forecast accuracy and supply chain’s ability to execute plans (Stadtler et all.,
2016, 180), one of the relevant key performance indicators associated with it is adherence to
programs — often referred as schedule attainment, or for example adherence to production plan
— in other words, how effectively the plans are executed in terms of planned production versus
actualized production (Carvalho, 2018, 100). Specifically for this purpose, schedule attainment
KPI measures how much of the planned production was completed compared to the total planned
production. It gives an overall view of how well manufacturing operations meet their production
targets within a specified timeframe, such as in one week. Understanding schedule attainment is
crucial, as it offers valuable insights into a company's ability to adhere to its planned schedule and
assists in revealing factors influencing its production performance. Often, low schedule attain-
ment is indicating some inefficiencies in company’s production. (Lauzier, 2022) Another usable
metric, adherence to production plan KPI, tracks the efficiency of adhering to production sched-
ules, and it can be also measured with multiple different variables, such as production, distribu-

tion and purchasing plans (Carvalho, 2018, 83).

Schedule Attainment KPI

Schedule Attainment % = Completed Planned Work / Planned Work x 100

Adherence to production plan KPI

Adherence to production plan % = (Scheduled Production— Actual Production) / Scheduled Pro-
duction x 100
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Other KPIs related to delivery performance from the perspective of a company’s service level are
backlog and change in sales orders, which refers to forecasting accuracy. Backlog KPI tracks the
existing order backlog by assessing the volume of orders that are received but have not yet been
produced (Stadtler et all., 2016, 85). Although a backlog might indicate strong demand, it's essen-
tial to monitor its size carefully and to implement measures to prevent customers from experi-
encing prolonged wait times for their orders. Sales backlog is often represented as a ratio and it
is comparing daily, weekly, or monthly order volumes against the capacity for order processing.
Backlog ratio can be calculated by dividing the number of backlogged orders by the number of
sales in a given time. The higher the ratio is, the better the demand generally is. If this metric
increases over time, but the capacity remains unchanged, more orders are backlogged. Con-
versely, a decreasing trend suggests declining order numbers and improved fulfillment meeting

demand. (Bonderud, 2020)

Backlog KPI

Sales backlog % = Backlog of orders/Total Sales x 100

Change in sales orders can be measured by measuring forecasting and two especially relevant
metrics are forecast error and forecast accuracy. Forecast error is a KPI that is measuring fore-
casted sales with actual sales helps to evaluate how the sales department or specific teams are
performing. It can be reported on weekly, monthly or quarterly frequency, depending on the
product and the urgency of decision-making. Forecast error provides insights into the forecast
quality for planning from the monetary perspective: how much revenue was forecasted versus
how much revenue actualized. (Jenkins, 2021) By active monitoring of forecast error in S&OE, it
is possible to gain insights into customer behavior and market trends also on a weekly basis

(Cheng, 2019).

Jenkins (2021) further discusses that another useful KPI from the perspective of demand planning
that indicates the accuracy of sales and demand forecasts is forecast accuracy. Higher forecast
accuracy implies better alignment of operational costs with demand, which leads to increased
profitability. For new products lacking sales history, an 80% ratio can be considered excellent, but
products with an established sales history should aim at 90% ratio or better. Similarly, to fore-
casting error, the frequency for calculating forecast accuracy can be agreed according to the busi-
ness needs. The formula of forecasting accuracy disregards the positive or negative sign, being

“absolute value”. (Jenkins, 2021)

Forecast Error KPI
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Actual sales — Forecasted sales x 100
Forecast Accuracy KPI

Forecast accuracy % = 1 — [Absolute value of (Actual sales for time period — Forecast sales for the

same time period) / Actual sales for time period]

Inventory management relies on KPIs that track and guide decision-making regarding stock levels
and provides insights into attributes such as demand and process efficiency. In terms of inventory
management, service level is a one KPI that addresses the percentage of customers who avoid
stock-outs. This KPI aids in balancing the costs associated with excess inventory and the costs
incurred from insufficient inventory to meet demand. Moreover, service level KPI also assists
companies in addressing supply chain complexities, customer demands, and inventory rotation

challenges. (Luther, 2022)
Service Level KPI

Service Level % = (# orders delivered / # orders received) x 100

4.4.4 Implementation challenges

According to Hoey (2020), implementing a new supply chain strategy like S&OE presents chal-
lenges similar to many other high-potential supply chain approaches. Thus, in the implementation
phase of S&OE, there are some typical pitfalls that should be first considered and reviewed in
order to successfully implement the process to use in organizations (Hoey, 2020). These pitfalls
of S&OE process implementation are typically related to the relevance of available data, availa-
bility of technological solutions for real-time data and organizations’ inability to define and sepa-
rate S&OE process and its meetings from S&OP (Hoey, 2020; Porter, 2023). Typical S&OE chal-

lenges and their resolutions are illustrated in Figure 17 below.
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Figure 17. S&OE challenges and resolutions to challenges. (Adapted from Hoey, 2020; Porter,
2023)

Due to the nature of S&OE, the purview of the process is more limited compared to S&OP and
therefore to be able to make decisions regarding the daily balancing of supply and demand, the
faced challenge is often related to selecting the wrong data sources and irrelevant or inaccurate
information. Therefore, it's crucial that a S&OE dashboard that displays relevant and accurate
information from the correct sources, according to the specific needs of the company, is imple-
mented. This for example includes current S&OP plans. (Hoey, 2020) Since data plays an essential
role in S&OE as it guides the process and provides leaders with comprehensive visibility into the
supply chain operations, access to up-to-date data is especially beneficial for S&OE. Some of the
data sources that should be taken into consideration for effective S&OE process are sales and

demand forecasts, production schedules and inventory levels. (Porter, 2023)

Once the planning environment is established with the right data streams, it is essential to imple-
ment real-time planning technologies. As S&OE workflows are tailored for short-term operational
decision-making, quick access to real-time information for example concerning production output
in order to make changes to operational plans is required. (Hoey, 2020) Further, according to
(Hoey, 2020; Porter, 2023), integrating S&OE process with advanced supply chain solutions that
provide real-time tracking and visibility to deviations is a required, in order for the team to pro-
actively identify and address potential disruptions in the supply chain. Hoey (2020) further ex-
plains that without implementing technology that improves visibility and enables real-time up-
dates, S&OE may struggle to realize its full potential, as it will consistently lag behind the actual
events happening in the supply chain. Additionally, even though data visibility itself enhances

agility and aids in the decision-making, also advanced analytics would boost the effectiveness of
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S&OE. As discussed by Hoey (2020), for example with predictive and prescriptive analytics sys-
tems, S&OE planners can analyze market trends in real-time and quickly adjust their plans to new
conditions. For instance, when dealing with last-minute orders or shipping delays due to weather
conditions, advanced analytics can assist in determining optimal solutions utilizing available in-

ventory and supplier alternatives.

S&OE often also requires teamwork across different departments, but this can be held back by
organizational barriers. To address this challenge, organizations should establish procedures and
standards for cross-functional communication and aim to break down communication barriers.
(Porter, 2023) A common pitfall is blending S&OP and S&OE into one unclear process, which re-
duces the effectiveness of both processes. S&OP should concentrate on long-term planning based
on forecasted demand and capacity, while S&OE should ensure weekly supply chain stability and
provide feedback for future planning back to S&OP. Therefore, both S&OP and S&OE should have
its own clear objectives and meetings and be considered as their own processes, that have inter-

connectedness. (Hoey, 2020)

In order to understand the potential obstacles to implementing a new S&OE process, a S&OE
implementation readiness survey, as presented in Appendix 2, was conducted. This survey relates
to the possible S&OE pitfalls and challenges as part of the empirical study and was directed at
stakeholders actively involved in S&OE. The objective was to identify any significant barriers hin-
dering the successful introduction of the new S&OE framework. Referencing insights from the
literature by (Hoey, 2020; Porter, 2023), which highlighted potential challenges such as data rel-
evance, technological solutions and analytics, and defining the process, the survey aimed to de-
termine if these obstacles actually exist within the case company's current operations. Purpose
of the survey was to collect insights from the stakeholders and aimed to connect theoretical in-
sights with practical realities, and further provide actionable recommendations for the implemen-

tation of the new S&OE process.

4.4.5 Supply chain maturity

Academically, maturity models are structured frameworks that typically are representing a series
of development stages and are highlighting the expected, logical path from a certain stage to a
full maturity. Maturity models are designed to assess an organization's existing capabilities and

provide a development roadmap. The primary use of maturity models is to evaluate the current
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situation, prioritize improvement actions and monitor progress. Objective of maturity models is
to define clear stages and pathways of development and to highlight areas that require enhance-

ment to address and improve capabilities. (Poeppelbuss & Roeglinger, 2011).

Usually, maturity models focus on key areas like processes, organization, skills, data, system func-
tionality and scalability. All of these areas don’t have to be addressed at once in every transfor-
mation program and the success and output of the development project depends on the required
maturity level for the subject of the review. For example, maturity model can concern a certain
organizational process or system functionality only. The importance of sustainability in change
should also not be underestimated in the maturity development journey, and it is essential to
ensure that there is ability in organization to effectively implement and integrate the changes to

use after the maturity assessment. (Kepczynski et al. 2018, 237-238)

Before implementing a new S&OE process, the maturity level of the current supply chain config-
uration and S&OE process should be comprehensively investigated and described. Earlier sections
presented the typical elements and characteristics of a functional S&OE process, along with the
common challenges that are often faced within the implementation. In order to be able to de-
velop a new S&OE process for the case company, it is essential to first evaluate, what is the state-

of-art and maturity of the current process.

In the context of supply chain maturity, it is essential to continuously evaluate and improve the
maturity level due to the highly competitive business environment of the present. Supply chain
maturity refers to the resilience and efficiency of a supply chain and by increasing the supply chain
maturity, an organization is better equipped to handle risks and deviations that arise within their
supply chain. For example, a delay in a supplier's shipment won't stop the entire production, as
the organization is able to anticipate the delay and arrange alternative solutions to ensure a con-

tinuous workflow in their production. (Lester, 2023)

As explained further by Lester (2023), supply chain maturity models enable a detailed examina-
tion of the business efficiency and identifies bottlenecks for improvement and development. Re-
searchers from PricewaterhouseCoopers (PwC) and Massachusetts Institute of Technology (MIT)
have outlined general assessment criteria for organizations for the evaluation of their supply

chain maturity based on the four stages that are presented below (Lester, 2023):

1. Reactive supply chain management: This initial stage is characterized by limited integra-

tion and coordination among operations, suppliers, and partners, which is resulting in
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inventory imbalances and customer dissatisfaction due to a lack of synchronization and

visibility into potential supply chain risks.

Internal supply chain integration with planned buffers: At this stage, organizations align
their performance objectives and internal information, enabling them to adapt to shifting

demand and integrate risk management processes.

Collaboration across an extended supply chain network: In this phase, organizations en-
gage in extensive data and information sharing across all supply chain partners. They have
the visibility into what is going on externally, which allows them to anticipate changes

and enhance supply chain resilience.

Dynamic supply chain adaptation and flexibility: Representing the highest level of ma-
turity, organizations at this stage align key performance indicators across the entire eco-
system, and there is supportive systems and flexibility to identify and address emerging
value chain patterns. They utilize real-time monitoring and data analytics to facilitate
quick responses and establish risk strategies tailored to supplier profiles and market-

product combinations. Lester (2023)

Another maturity model specifically for the assessment of a specific process of supply chain, ac-

cording to Lester (2023), evaluates the gap between current performance and company objec-

tives and consists of five levels. Whereas the above model is considering supply chain maturity in

general, this model is considering supply chain process maturity from the perspective of evaluat-

ing a specific process within the supply chain. These five levels of the model by Lester (2023) are

represented below:

1.

Initial — At this stage your processes lack organization and collaboration.

Managed — Essential project management processes are put into place.

Defined — Your processes are now organized, defined, and fully documented.

Quantitatively Managed — Your processes are measured with statistical and quantitative

techniques.

Optimizing — Continuous process improvement helps you reach your business goals.

(Lester, 2023)
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Whereas the aforementioned maturity models aim at mapping the maturity of the whole supply
chain, or a specific process within a supply chain, Supply Chain Media has developed a ten-point
maturity model specifically tailored for the purpose of evaluating S&OE process. This model is
presented in Figure 18. On the lowest level of maturity when 7-10 questions are checked with no,
the company predominantly utilizes S&OP or IBP process for both medium and short-term deci-
sion-making. To address this, the company should begin by distinguishing between short-term
and long-term planning and set the focus on enhancing the S&OE process accordingly. (Supply

Chain Movement, 2023)

The next highest level of maturity is achieved, when 4-6 questions are answered with no. On this
level, the company has a foundational S&OE process. However, while they are already handling
tactical and operational planning separately, refining their S&OE process further could still en-
hance short-term decision-making effectiveness. The highest level of maturity according to this
evaluation is achieved, if 0-3 questions are answered with no. In this case, the company employs
a solid S&OE process that supports efficient operational decision-making. However, there are still
potential areas for enhancement to advance to the next maturity level. (Supply Chain Movement,

2023)

Question Yes Mo

1. Tactical and operational decision-making is dane separately through twao
structured processes (SE0P and 5&0E) that each focus on a specific horizon.

2. The S&OE process runs at a higher frequency than the S&0P process and
manages demand and supply plans on a more detailed level.

3. The objectives of the SE&0E process are based on written guidelines set in the
58 0P processes following a formal handover

4. If there are supply constraints, available product is divided over competing
recipients according to a written allocation plan based on business rules.

5. When faced with supply chain disruptions or other deviations from the SEOF
plans, changes are made following written guidelines and a structured
process.

6. All business functions involved in short-term planning understand their
clearly defined roles and responsibilities in the 5&0E process.

7. Demand and supply performance are manitored weekly based on predefined
KPls and reliable data to identify gaps with the plan.

8. A standard, formalized set of preparation activities are performed before
every S&0OE meeting to ensure decision-making is based on the latest
demand and supply cutlook.

9. The S&0E meeting follows a clear, formalized agenda and output actions are
captured and followed up based on an action list.

10. Supply and demand plans are maintained in an ERP and/or APS system to
continuously provide an outlook in real time.

Figure 18. Checklist for S&OE general maturity assessment. (Supply Chain Media, 2023)
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5 Research strategy

The theoretical framework of this thesis is conducted based on various business planning pro-
cesses, with a specific focus on S&OE process, that is a one business planning process tailored
specifically for the short-term optimization of a supply chain. The aim of the empirical study is to
determine the current state of the case company's S&OE process and to investigate concrete de-
velopment areas associated to it. This chapter outlines the research design for the thesis; how
the empirical part of this study is conducted, what is investigated, and why. The chosen research
strategy, approach, and methodology, as well as the data collection and development methods

that are employed in this thesis, are theoretically explained and justified.

5.1 Research strategy and approach

A research strategy serves as a comprehensive plan utilized by the researcher, in order to execute
a research project. It encompasses the specific methods of research that involve particular rules
and considerations tailored to the specific research project. (JYU, 2010) In order to select the
correct research methods to solve a research problem, specifying the research objectives is at
first required. Researcher is responsible of identifying and determining what type of information
or data is required to solve the research problem, how this information or data is gathered and
from what types of sources, what are the suitable collection methods for the data and how the
collected data is analyzed. (Kananen, 2014, 35-36; 47) Selecting suitable research approach also
sets the stage for selecting the research strategy, which can be i.e. case-study or constructive

research (Ojasalo et al., 2015, 65).

Researchers often find constructive research to be a suitable approach for addressing practical
challenges and creating new solutions to a practical problem (Ojasalo et al., 2015, 38). New solu-
tion to a practical problem emerging from constructive research can for example be a model,
metric or a plan. The process of constructive research focuses on developing a solution, that is
based on existing theoretical knowledge combined with practical observations. (Ojasalo et al.,
2015, 65) The objective of a constructive research approach is to introduce new insights into the
business while also implementing a new solution to a practical problem. Constructive research

involves developing something concrete and testing its feasibility. (Ojasalo et al., 2015, 65).
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5.2 Research methods

Choosing the suitable research methods is guided by the research subject, and typically the se-
lection is either quantitative or qualitative. However, quantitative and qualitative research meth-
ods are not mutually exclusive; instead, both can be employed in research if needed. In quantita-
tive research, subject matter knowledge is required from the researcher to be able to understand
what is actually being measured. If there is lack of information about the research subject, quali-
tative research methods can be used to complement quantitative approach, in order to gain ad-

ditional insight or knowledge of the research subject. (Kananen, 2014, 12-15)

In cross-disciplinary research it is possible to employ triangulation. Triangulation or mixed meth-
ods approach involves combining various research methods, such as qualitative and quantitative
methods, which is known as methodological triangulation. Data triangulation on the other hand
refers to the utilization of different sets of research data, which means that the research data is
collected from different data sources, i.e., from surveys and written documentation. (Vilkka,
2021, 125-128) Also, in mixed methods research where both quantitative and qualitative research
is applied, content or document analysis can be performed with qualitative research approach.
Qualitative content analysis can be used to complement or to verify the findings from other re-
search methods, such as quantitative survey. Information and insights derived from the qualita-

tive content analysis therefore increase the knowledge of the research subject. (Bowen, 2019)

5.3 Data collection and analysis

Quantitative research is a methodology that is used to provide a broad overview of the relation-
ships and differences between measurable variables. Quantitative research is objective, and ob-
jectivity refers to the neutrality of the researcher, which means that the researcher does not have
any impact to the research results. (Vilkka, 2007, 13) Quantitative research involves analyzing
theories as variables which are then quantified as numerical data for statistical examination. Dur-
ing the literature review phase of the quantitative research, potential topics and questions are
often revealed (Creswell, 2003, 22;57). In quantitative research, one can describe and interpret
the subject statistically using numerical data (JYU, 2010). Also, quantitative research proves ef-
fective when the audience is more inclined towards receiving information in the form of factual

data, graphical representations, charts, and statistical analyses (Williams, 2021). Reliability in
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guantitative research is achieved when results remain consistent across different instances, en-

suring the research's validity and reliability (Clark-Carter, 2004, 28-29).

In quantitative research, questions are often direct and effective in prompting responses to "how"
and "what" queries. Researchers can then quantitatively measure percentages, frequencies,
trends, and behaviors, as well as evaluate attitudes based on the data. However, quantitative
research typically does not extensively explore the underlying causes of observed behaviors or
attitudes. Therefore, in order to gain a deeper understanding, researchers may also turn to qual-

itative research approaches to complement their findings. (Goertzen, 2017, 12)

For qualitative research, there are many different approaches and analysis methods that can be
used, thus no single definition for it exists (Juhila, 2021). Qualitative research involves summariz-
ing and refining data into conceptual or scientific form, and its purpose is to understand the data
— what is the content of it, and what does it implicate. Data should be therefore analytically re-
viewed with the objective of enriching the informal value of it by also utilizing theoretical frame-
work and personal insights for the examination and interpretation. In qualitative research, anal-
ysis method or the approach used to examine and analyze the data is also determined. Analysis
method refers to the concrete methodology, which is used for processing and analyzing the data.

(Gunther et al., 2021)

Content analysis is methodology to analyze written texts by focusing on what topics, subjects and
themes that the material covers. Content analysis is based on coding that is performed by the
researcher, where significant elements found from the material that are relevant or interesting
for the research subject, are identified and labeled. In theory-driven coding, the researcher, based
on their theoretical understanding, can select what interests them in the material. For the content
analysis, either specific tools or tables or matrixes can be utilized, and as this method does not
rely on any specific theoretical-methodological framework, there is no universal rules or specific
guiding principles on how the analysis must be performed. However, content analysis is not just
a description of the material, rather it serves as the basis for conclusions based on the material.
(Vuori, 2021) In qualitative research, one analyzation methodology that can be utilized for con-
tent analysis is theming (Glnther et al., 2021). The aim of thematic analysis is to identify and

reveal relevant themes within the data, that are relevant to the research problem (Juhila, 2021).

Lastly, in order to evaluate case company’s S&OE process and its maturity level more holistically,
and due to the lack of existing models available in academic literature specifically for this purpose,

a unified S&OE maturity model presented below in Figure 19 is created by the author. This
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maturity model is applied to the empirical research, by utilizing its framework for the evaluation
of the maturity level of the current S&OE process, by applying the results from one section of the
guantitative research into it. The detailed survey questions related to this maturity model are
shown in Appendix 4. This maturity assessment is derived from distinct models presented in the
theoretical framework by Lester (2023) & Supply Chain Movement (2023), and further refined by
applying author’s relevant knowledge of the matter subject into the development of this maturity
model. This unified model is designed by identifying characteristics, common themes and levels
of different maturity models presented in the theoretical framework, that would be suitable in
the context of evaluating the maturity of the case company’s S&OE process from different per-

spectives.

Unique elements and features of each of these aforementioned different maturity models pre-
sented in the theoretical framework are incorporated into this unified maturity model, whilst en-
suring that the model would remain coherent and consistent, with a logical flow from one ma-
turity level to the next one. Lastly, this unified model is then further refined and validated with
author’s own contribution, whilst also ensuring that it accurately represents the common charac-
teristics of all the three different models, with respect to their unique characteristics, whilst also
ensuring it would be relevant from the perspective of the case company. Also, it is considered
that the model represents maturity progression from one level to another and would be applica-
ble to the specific context and needs of the case company, and it can be used to map the current
maturity level of S&OE process at the case company and most importantly, to pinpoint areas, that

can be developed within this study, but also in any future researches concerning the same topic.



Level of maturity

Characteristics

Key features

1. Imiti=l

Processes lack
organization and
collaboration.

Limited integration and
coordinstion among
operations, suppliers,
and partners.

Reactive supply chain
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synchronization and
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2. hanzged

SEOE has integrated
sub-processes.

Tactical and
operational decision-
making i= done
separstely through two
structured processes
[S&0F and S&O0E)
focusing on specific
horizons.

Roles B responsibilities
for short-term planning
are defined.

The= 5E0E process managss
demand and supply plans
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SEQOP process.

Objectives of the S&0E
process are based on
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SEOF processes following =
foarmal handowver

3. Defined

ESEOE related
processes ane
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and fully documented.
Alignment of
performance
objectives and internal
information to adapt
to demand fluctuation
or other deviations.
Decision-making is
done holistically, and
SEOQE plans are aligned
with company
objectives.

Imternal supply chain
integration with planned
buffers in terms of for
e@ample imsentories.

A formalized set of
preparation activities
before every SEOE
mesting.

Supply and demand plans
maintained in an ERFP
andfor APS system for resl-
time outlook.

q. Cluantitatively
managed

Proceszzes ars
messuned with
statistical and
quantitative
technigues, such asz
advanced analytics.
Extensive data and
imformation sharing
across all supply chain
stakeholders.

Dermand and supply
performance monitored
weekly bazed on
predefined KPls and
relizsble data.
Collaboration across an
extended supply chain
network with enhanced
wisibility to anticpate
changes and increass
supply chain resilience.

5. Optimizing

Alignment of key
performance indicators
across the entire
supply chain
eCosystem.

Utilization of advanced
analytics and other
rezl-time data
monitoring systems.

Drymamic supply chain
adaptation and flexibility
with supportive systems.
Flexibility 1o identify and
addrass emerging valus
chain patterns, risks and
other kind of devistions.
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Figure 19. Unified S&OE maturity model. Author’s own contribution. (Adapted from Lester, 2023;

Supply Chain Media, 2023)

5.4  Validity and reliability

Researches are always constructions by the researcher within certain frameworks, meaning that

different researchers might produce slightly different results from the same data. Both quantita-

tive and qualitative research are therefore just one version of the research subject, thus they do

not always provide objective, absolute information, and hence, could be always considered
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entirely valid and reliable. Conclusions drawn from research are therefore always contextual and

tied to factors like time, place, and the researcher. (Saaranen-Kauppinen & Puusniekka, 2009)

Validity of a research refers to the ability of the research metrics and research methodology to
accurately measure what they were intended to measure. The validity of a study should be as-
sessed already during the design phase of the research. In order to consider the research results
to be valid, there should be no systematic errors. Systematic error means for example that the
participants of a survey have understood the survey questions differently than what the re-
searcher intended. Study can be considered valid, if the researcher has successfully translated the
concepts and theoretical framework used in the study into the survey questionnaire. (Vilkka 2021,

352-353)

Reliability of a study concerns the consistency of results, which assesses whether they would re-
main consistent if the research would be repeated. Validity concerns the accuracy and correct-
ness of the research process, which includes selection of suitable and correct methods and met-
rics for reliable and accurate research results to address the research problem. (Hirsjarvi et al.,
2007, 231; Kananen, 2014, 258). Further, evaluation of a study’s validity and reliability involves
assessing the correctness of the research design, research problem, research methods and data
analysis and their ability in addressing the research question. In reliability assessment, researcher
considers if the study achieved its objectives and if the analysis of the results is reliable. (Kananen,
2014, 257-259) However, the validity and reliability of qualitative research cannot be evaluated
in exactly the same way as quantitative research (Eskola & Suoranta, 2000). Rather, in qualitative
research, the evaluation is a comprehensive critical examination (Saaranen-Kauppinen &

Puusniekka, 2009).

5.5 Justifications for the empirical study

The methodological approach of the thesis was characterized as constructive research, with the
objective of generating solutions to specific problems, and thereby to invent a concrete solution
to the existing problem at the case company Neste Qyj. In order to ensure comprehensive under-
standing of the existing problem — i.e. the specific characteristics and maturity of the current
S&OE process and all related aspects of it — the empirical study was conducted as mixed methods
study. Justification for this choice was the assumption, that the quantitative research alone may

not provide sufficient insights into the research subject, and thus, qualitative research is
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performed, with the expectation that it might reveal relevant information for the development
part of this thesis. Therefore, by utilizing both quantitative and qualitative research approaches,
it was expected that more relevant information and insights would be obtained to answer the
research questions of this study holistically, as they would also complement each other’s findings.
Additionally, to assess the maturity of the S&OE process more comprehensively, against specific
framework, and due to the lack of available or existing S&OE maturity models in literature, various
general maturity models concerning supply chain maturity and the researcher’s own knowledge
on the subject were utilized. This approach enables comparison and mapping against a specific

framework, and for this purpose, the presented unified S&OE maturity model was developed.
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6  Evaluation of Neste’s S&OE process

This chapter briefly introduces the case company and reviews the background of the research and
its justification and reviews the data collection and analysis methods utilized for both researches.
Additionally, this chapter presents the results of the quantitative survey and qualitative content
analysis, and based on the research, conclusions which will enable the development phase later

in this thesis, are drawn.

6.1 Neste Oyj

This thesis was commissioned by a Finnish energy sector company Neste Oyj, a globally recog-
nized organization operating in the fields of energy, sustainability and environment. The case
company’s strategy revolves around offering their customers sustainable solutions for transpor-
tation and industrial purposes and discovering new ways to reduce their customers carbon emis-
sions. In 2022, Neste generated a revenue of EUR 25.7 billion, with a comparable EBITDA of 3,537
million euros, whilst holding an average workforce of over 5,000 employees in the same year.
Their refineries in Finland, the Netherlands, and Singapore are dedicated to producing renewable
products exclusively from sustainable raw materials, boasting a current annual nameplate capac-

ity of approximately 3.3 million tons. (Neste, n.d.)

Neste has publicly announced their dedication to helping their customers cut down their green-
house gas emissions by at least 20 million tons of CO2e each year by 2030 and they are aiming to
be the global leader in renewable and circular economy solutions. Today, the company already
holds the title of the leading producer for sustainable aviation fuel and renewable diesel for trans-
portation, as well as renewable feedstock solutions tailored for various applications across the
polymers and chemicals industry. In addition to the existing solutions, the company is actively
engaged in the development of new chemical recycling technologies to address the issue of plas-
tic waste and are incorporating new renewable and recycled raw materials, like waste plastic, as
a feedstock for their existing refining processes. Neste’s goal is to transform their Porvoo refinery
in Finland into the most sustainable refinery in Europe by 2030 and to achieve carbon-neutral

production by 2035. (Neste, n.d.)
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6.2 Research background

The research was initiated based on the recognition that the current S&OE process in the case
company likely does not generate as much added value for the case company as it could poten-
tially produce, as it is not comprehensively documented, and it likely does not hold all the typical
characteristics of an ideal, functioning S&OE process. The key assumption in this study is that the
introduction of a new, more mature S&OE process will result to a positive business impact and
increase the overall profitability of the case company, achieved by better overall optimization of
their supply chain operations. Firstly, enhanced efficiency of the S&OE process is expected to im-
prove the coordination and execution of S&OP plans within the S&OE scope. Secondly, stream-
lined process is expected to assist the S&OE team in deviation management and in overall opti-

mization of the supply chain and thus, generate added value for the case company.

Additional value is expected to be gained when the new S&OE process creates clarity and trans-
parency to the daily work and introduces new ways of working, i.e., by promoting the importance
of data monitoring, particularly in terms of monitoring demand and supply variables. Additionally,
defined and structured process is expected to eliminate reactive planning and promote proactiv-
ity in the daily operations. Additionally, the introduction of new KPI metrics will enable continu-
ous assessment of S&OE process performance, thereby enhancing team’s motivation towards

reaching common objectives and targets.

Conclusively, primary expected benefits of a mature S&OE process include enhanced accuracy
and efficiency in execution of the S&OP plans, thereby maximizing the operational and supply
chain potential of the company. Furthermore, by clarifying the requirements of successful S&OE
process and defining the process in overall, i.e. in terms of streamlining and defining the respon-
sibilities of the S&OE supply chain planners, the increased process transparency is anticipated to
elevate the team’s effectiveness by making expectations and set objectives clearer moving for-
ward. Moreover, new process is expected to encourage S&OE team towards increased proactivity
in optimization, in terms of managing supply and demand deviations beyond the scope of S&OP,

when unexpected events, such as demand deviations or supply disruptions, occurs.

Altogether, the new process is anticipated to yield measurable financial benefits to the case com-
pany. These benefits result from improved overall supply chain optimization, for example in terms
of avoiding excessive product inventories and excessive capital tie-up, and from the better ability

to capitalize short-term opportunities through proactive planning.
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6.3 S&OE process maturity: quantitative research

The quantitative research for this study was conducted through a survey targeting one population
(n=12), that is divided into two groups: team members directly involved in S&OE operations (n=8)
and managerial individuals associated with S&OE, but that are not directly engaged in daily oper-
ations (n=4). The survey, conducted using "Webropol" software, consists of three sections with
identical questions for both groups to identify potential discrepancies in their perceptions of the
current S&OE process maturity level, its related elements, and possibly challenges within the cur-
rent process, that could hinder the implementation of the new process. This approach provides a
comprehensive understanding from both groups’ perspectives and further highlights possible
knowledge gaps and differences in perceptions. The survey aims to assess the current state of
Neste’s S&OE process and identify areas for development to enhance process maturity overall.
Respondents were informed in advance that the survey would quantitatively measure three dif-

ferent areas, with all questions consolidated into a single survey.

Before initiating the actual implementation phase of the new S&OE process emerging from this
thesis, it is crucial to first assess Neste's "S&OE implementation readiness" level. This evaluation
aims to ensure the seamless integration of essential elements for an effective S&OE process, such
as real-time data utilization and agile decision-making. Based on the theoretical frameworks of
Hoey (2020) and Porter (2023) outlined in the theoretical framework, the first section of the quan-
titative survey focuses on key implementation aspects within the current process, including topics
such as data relevance, technological infrastructure, and the distinction between S&OE and S&OP
processes. The objective of this section of the survey is to identify any clearly recognized chal-
lenges in implementing a new S&OE process and to conduct a preliminary assessment of the ma-
turity level of the current process. Respondents rated these dimensions on a scale from one to
five, with 1 indicating the lowest level of readiness and 5 indicating the highest. Insights from this
section of the survey will pinpoint common challenges and areas needing improvement, thereby
guiding the future development and implementation of the new S&OE process. Detailed ques-

tions for this first part are available in Appendix 2.

The second part of the survey assessed the general maturity level of the current S&OE processes,
based on the framework by Supply Chain Media (2023) in theory, and it aimed to understand
foundational and general aspects of the current S&OE process, before transitioning to a more
specified and comprehensive assessment against the unified S&OE maturity model. This section

included "YES" or "NO" questions aiming to evaluate various dimensions such as process clarity,
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objective alignment, effectiveness of handover mechanisms between S&OP and S&OE processes,
and use of technological solutions for real-time data updates. Insights from this section provide a
general level of understanding of the current S&OE process maturity and to highlight develop-
ment areas within the current process, which then also sets the stage for the more specific eval-
uation of the process maturity against the unified S&OE maturity model in the last section of the

survey. Detailed questions for this second part are available in Appendix 3.

Lastly, the "Unified S&OE maturity model", adapted from Lester (2023) and Supply Chain Media
(2023), has been enriched by the author's own contributions and expertise in the field, to ensure
it fits the specific needs of the case company. This developed maturity model forms the frame-
work for the final section of the survey, which aims to comprehensively assess the maturity of the
current S&OE process. This survey section evaluates Neste's S&OE process and associated key
aspects and elements, providing a thorough understanding of its current maturity level by com-
paring the findings against the unified model. Further, this section aims at identifying areas for
the holistic process development outlined later in this thesis. This survey consists of 12 questions,
which are covering various aspects of the S&OE process, including organizational collaboration
and information sharing, integration with key stakeholders, and other S&OE related sub-pro-
cesses. Further, it examines planning and decision-making processes, performance tracking meth-
ods, and availability of technological solutions. Detailed questions for this third part of the survey

are available in Appendix 4.

By analyzing the results, this survey aims to uncover and identify potential challenges in the cur-
rent S&OE process that could affect the implementation of the new process, assess its general
maturity level, and ultimately, to evaluate the maturity of the process and its key elements and

characteristics against the comprehensive model, that is developed specifically for this purpose.

6.3.1 S&OE implementation

In order to analyze the results of the first survey section, descriptive analysis was used, which
summarizes information about the characteristics of variables. Descriptive analysis allows for
summarizing and providing simplified descriptions of the survey responses. In interpretation of
the responses of this first section of the survey, it was decided to provide individual frequency
distributions for all of the responses and use absolute frequency. Frequency means the number

of occurrences and absolute frequency reports the absolute numbers in different classes or
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categories; thus, this means that absolute frequency indicates how many times each of the values

occurs in the dataset.

This approach is selected due to the small sample size of respondents (n=12). Therefore, the anal-
ysis primarily focuses on the quantity of responses and their descriptive analysis. The total popu-
lation consists of eight S&OE supply chain planners (n=8) and four managers (n=4) associated with
the S&OE process. Therefore, the responses are categorized into two groups accordingly. Since
the analysis of responses also aims to also make observations about the differences in percep-
tions between S&OE supply chain planners and managers, the responses are presented later in
this chapter side by side in bar charts for both groups. As the answer definitions to the scale 1-5
are not consistent across all of the questions in this part and since the number of respondents is
small, this analysis does not present averages but instead analyzes the responses to questions
using descriptive analysis for frequency distribution only. The responses to the first section of the
survey evaluating case company’s readiness to implement a new S&OE process, are collected in

Table 1 below, and detailed questions are available in Appendix 2.

Table 1. Frequency distribution of answers to S&OE implementation.

S&0E team absolute frequency $S&0E managers absolute frequency
Survey question
1 ] i) 4 5 | Tofal 1 ] 3 [} 5 | Total
On & scale from 1 to 5, how would you rate the overal accessibiity and timeliness of sales and demand forecasts i ' ! 3 0 8 0 i 7 i 0 ¢
data from PowerBI?
On a scale from 1 1o 5, how would you rate the overal accessibiity and timefiness of production schedules data 1 0 6 1 0 3 0 ! 3 0 0 ‘
from Spiral Schedule?
On & scale from 1 to 5, how would you rate the overal accessibiity and timeliness of production forecasts data 0 3 4 0 i 8 0 0 3 ) 0 '
from Spiral Plan?
gg 'ir:.;g\e from 1 to 5, how would you rate the overall accessibity and timeliness of product inventory data from 0 0 ' ' 3 5 0 0 1 3 0 :
On & scale from 1 to 5, how much does the current process use manual methods versus automated technology fo 3 3 2 0 0 8 0 2 7 0 0 :
update demand forecast?
On a scale from 110 5, how much does the current process use manual methods versus automated technology to 0 3 s 1 0 5 0 7 1 1 0 :
|update production forecast?
On a scale from 1 10 5, how readiy available and accessible are advanced analytics systems (such as predictive ‘ 3 i 0 0 8 3 i 0 0 0 ‘
and prescrintive analvtics for reaktime market analysis| to support decision-making in 5407
On & scale of 1 to 5, how weldefined and comprehensive are the objectives and targets of the current S80E 0 ' 2 3 0 8 0 2 i i 0 '
rocess?
On a scale of 1 to 5, how effectively does the unifisd SE0E mesting - if present - faciitate comprehensive decision-
making and target sefting across various product chains? (Note: this question refers to a recurring, unified S&0E 0 4 2 2 0 8 0 1 2 0 0 3
meeting for the whole S&0E team)
On a scale of 1 to 5, how wel are communication procedures implemented to ensure clear communication, distinct
target setting, and collaboration between S80E and S80P processes? (Note: this question refers to information 0 4 3 1 0 8 1 1 2 0 0 4
Tow between the S&0P and SEOF processes)

In the first question of this section in Figure 20, respondents were asked to evaluate, "On a scale
of 1to 5, how would you rate the overall accessibility and timeliness of sales and demand forecasts
data from PowerBI?" Among the S&OE team's responses, it is apparent that four respondents, or
half of the entire group, perceive the data from PowerBI to be somewhat outdated but accessible

by answering “2”, while the other responses are otherwise more scattered, and are thus assessing
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the accessibility and timeliness of the data to be either at a worse or better level. Similarly, at the
manager level, it's generally perceived that this particular data is indeed accessible but also more
up to date — compared to the answers of S&OE team members — since half of the S&OE managers

answered “3”, which is that the data is moderately up to date and accessible.

S&OE team [n=8)

SEOE managers [n=4)

Frequency of answers
&)
&

The data is The data is The data is The data = The data is highhy
severehy somewhat moderately up tomosty up to date up to dste and
outdated and oudated but date and and acceszible, easily acceszible
challenging to accessible accessible with minor reom
BCOEss for improvemeant

Figure 20. Sales and demand forecast data’s accessibility and timeliness (n=12)

In the following question, as shown in Figure 21, respondents were asked to assess the availability
and timeliness of production schedule data. In response to the question "On a scale from 1 to 5,
how would you rate the overall accessibility and timeliness of production schedules data from
Spiral Schedule?" according to the frequency distribution, six out of eight members of the S&OE
team and three out of four S&OE managers chose the response option "3", which was the most
selected option. One member of the S&OE team perceived the data to be more up to date by
selecting "4", while one respondent found the data both challenging to access and severely out-
dated, choosing "1". Additionally, one S&OE manager selected answer "2", indicating that they
perceive the data to be "somewhat outdated but accessible". Overall, production schedule data

is perceived to be more up to date than sales and demand forecast data amongst both answer

groups.
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2 SEOE team [n=8)

f requency of answers

S&OE managers (n=4)

The dats is The data is Thadata is The data i=s The data i

severehy somewhat moderately up tomosty up to date up to di z

outdated and oudated but dare and and accessible, easily acoessi
challenging to acoezzible accessible with minor room
BC0EEE for improvement

Figure 21. Production schedule data’s accessibility and timeliness (n=12)

In Figure 22, the question presented was "On a scale from 1 to 5, how would you rate the overall
accessibility and timeliness of production forecasts data from Spiral Plan?" In this question, half
of the respondents from each group chose the answer "3", indicating that the data is moderately
up to date and accessible. However, there is variability in the responses of both groups. Never-
theless, three out of eight members of the S&OE team perceive this data to be even less up to
date than the option 3 suggests. Similarly, according to the absolute frequency distribution, half
of the S&OE managers still perceive the data to be even better updated, choosing option 4: "the

data is mostly up to date and accessible, with minor room for improvement".

2 SE&0E team [ n=8)

Frequency of answers

S5&0E managers (n=4)

The data is The data is The dastai= The data i=s The data is highly

severehy zomewhat moderately up tomaosty up to date up to d 2

outdated and oudated but date and and accessible, easily accessible
challenging to accessible accessible wiith minor room
Exala=] for improvement

Figure 22. Production forecasts data’s accessibility and timeliness (n=12)

From the questions regarding data sources and their accessibility and timeliness within this S&OE
implementation readiness survey, the last question was, "On a scale from 1 to 5, how would you
rate the overall accessibility and timeliness of product inventory data from ROMMS?" In this ques-

tion, whose responses are presented in Figure 23, the frequency distribution of responses was
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clearly shifted towards the upper end of the scale compared to the previous questions. One re-
spondent from each group chose the option number 3 in the middle, but three S&OE managers
and half of the S&OE team members, chose option 4: "The data is mostly up to date and accessi-
ble, with minor room for improvement." Three team members chose the highest option, 5, indi-

cating that the data is perceived to be highly up to date and easily accessible.

SE&OE team (n=8)

S&0E managers (n=4)

Thadata is The data i=s The da i ighhy
moderately up tomosty up to date up to date =
date and and accessible, easily accessible
accessible with minor room

The dats is

outdated and
challenging to
access for improvement

Figure 23. Product inventory data’s accessibility and timeliness (n=12)

The following two questions in this survey assessing the S&OE implementation readiness aimed
to determine how members of the S&OE team and S&OE managers perceive the level of manual
involvement in different forecast updating processes. The first question regarding the process of
updating forecasts is presented in Figure 24, where it asked, "On a scale from 1 to 5, how much
does the current process use manual methods versus automated technology to update demand
forecast?". The best responses, two respondents from each group, chose option 3, indicating that
the process is balanced between manual and automated methods. However, three S&OE team
members and half, meaning two out of four S&OE managers, feel that the automation of the
updating process is somewhat manual, with limited automation, by answering 2. Last three re-
spondents from S&OE team chose option 1 for their answers, meaning that they believe that “The

process heavily relies on manual methods with little automation”.
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= SEOE team [ n=8)

f requency of answers

S&OE managers (n=4)

The process The process is The process i The process is The process is
heavily relizs on somewhat balanced miostiy highhy
manual methods manual, with between manual automated, with automated, with

with litde limited and automated some manual minimal manua
aummation sutomation methods processes intervention

Figure 24. Use of manual vs. automated methods in updating demand forecast (n=12)

In the sixth survey question, respondents were asked about the level of automation in the pro-
duction forecast updating process, as represented in Figure 25. The question reads as follows:
"On a scale from 1 to 5, how much does the current process use manual methods versus auto-
mated technology to update production forecast?" The absolute frequency distribution of re-
sponses shows that four out of eight S&OE team members chose the middle option, 3, which
indicates that "the process is balanced between manual and automated methods". However,
three respondents of this team member group considered the updating process to be more man-
ual than that, whereas one respondent perceives the process to have even more automatization,
by answering 4, which stated that the process is mostly automated, with some manual processes.
All responses from S&OE managers are also on the same scale, on 2 to 4, with two of them con-
sidering the process to be "somewhat manual, with limited automation", one respondent per-
ceiving the process to be balanced between manual and automated methods, and the last one

views the process to be mostly automated, with some manual processes.

2 SEOE team [ n=8)
S&0E managers (n=4)

f requency of answers

The process The process is The process is The process is The process is
heavily refies on somewhat balanced mosty highly
manuzal methods manual, with  between manual automated, with automated, with

with litte limited and automated somemanua minimal manusal
automation automation methods processes intervention

Figure 25. Use of manual vs. automated methods in updating production forecast (n=12)
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The seventh question in the survey in Figure 26 was: "On a scale from 1 to 5, how readily available
and accessible are advanced analytics systems (such as predictive and prescriptive analytics for
real-time market analysis) to support decision-making in S&OE?" From the responses, it's clear
that the frequency distribution of answers is clearly below the mid-level or answer 3. The absolute
frequency distribution of responses from the S&OE team indicates that four members believe
that the “advanced analytics systems are not readily available and accessible”, a view also shared
by three S&OE managers, by answering option 1. Three S&OE team members and the fourth
manager responded that these systems are "somewhat available and accessible, but improve-
ments are needed", while the last team member chose answer 3, "reasonably available and ac-

cessible, with some room for improvement".

are

S&OE team [n=8)

Fraquency of answe

1 1 SEOE managers (n=4)

Advanced

stems analytics systems
are highby
available and awailableand
ble, with accessible
somercom for minor areas for

mprovement improvement

are v
available and

accessible

Figure 26. Availability and accessibility of advanced analytics systems to support S&OE decision-

making (n=12)

On Figure 27, the question was, "On a scale of 1 to 5, how well-defined and comprehensive are
the objectives and targets of the current S&OE process?" The frequency distribution of answers
indicates that response options one or five were not chosen in either group at all. Four responses
from the S&OE team indicated that the objectives and targets are somewhat defined but lack
comprehensiveness, while the next two response options, 3 and 4, each received two selections
from team members. Half of the S&OE managers also chose response option 2, with the remain-

ing two responses from this group falling evenly into the third and fourth options.
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2 S&OE team (=8

Frequency of answers

SEOE managers [n=4)

Objectives and targets Objectivesznd targets Objectives and targets Objectives and targets  Objectives and targsts
areunclearand  are somewhat defined are reasonably defined  are well-defined and  are very clearly defined
incomplete but lack and somewhat comprehensive, with and highly
omp ivenesz  comp e, with minor areas for comprehersive
some room for impraovement
improvement

Figure 27. Clarity and comprehensiveness of current S&OE process objectives and targets (n=12)

The ninth question in Figure 28 asked the following “On a scale of 1 to 5, how effectively does the
unified S&OE meeting - if present - facilitate comprehensive decision-making and target setting
across various product chains?” and in response, four team members and one S&OE manager
chose option 2, indicating limited meeting support; decision mostly ad hoc. Two team members
selected option 3, as also did two S&OE managers. The last two team members responded that
there is "substantial meeting support, ad hoc decisions prevalent”, whereas one S&OE manager

did not respond to this question at all.

S&O0E team (n=8)

2 SEOE managers [n=4)

Frequency of answers

No urified S&0F Limited meeting Moderatemeeting ~ Substantisl meeting  Significant mesting
mesting; dedsionsare  support; dedsions  support; dedisions support; ad hoc  support; occasional ad
ad hoc mosty ad hoc mainly ad hoc decisions prevalent hec decisions

Figure 28. Relevancy and comprehensiveness of current S&OE meeting (n=12)

In terms of the last question at this point, in Figure 29, respondents were asked to evaluate “On
a scale of 1 to 5, how well are communication procedures implemented to ensure clear communi-
cation, distinct target setting, and collaboration between S&OE and S&OP processes?”. Most of
the responses were received to answer numbers 2 and 3, where responses were evenly distrib-

uted between these options, with four S&OE team members choosing option 2 and three of them
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choosing option 3. Meanwhile, among the S&OE managers, one chose option 2, and two chose
option 3. The remaining responses, one from each group, were split between option 1 and option

4.

w

SEOE team (n=8)

Frequency of answers
Y

SEOE managers (n=4)

Poori ation, Partiallyi ed Moderately Well implemented, Highly effective
hindering with room for implemented, with minor zress for  implementation,

communication, improvement in supparting some improvement in ensuring clear
callaboration, and communication, communication, c icati communication, robust

target setting callzboration, and llzbaration, and collzboration, and collaboration, and
target setting target setting target setting distinct target setting

Figure 29. Communication procedures between S&OE and S&OP processes (n=12)

6.3.2 S&OE general maturity

In this second section of the conducted survey, the aim was to assess the general level of maturity
of Neste's S&OE process, in comparison to presented maturity model (Supply Chain Media, 2023).
Again, the same questions were presented to both survey groups in the total population (n=8),
which consisted of two groups; S&OE team members (n=4) and S&OE managers (n=4). Descriptive
analysis was employed for this part as well, which enables the summarization of information re-
garding variable characteristics. Similar to the first section of the survey, the focus of this section
also lies in the frequency distribution of responses and their descriptive analysis. Notably, some
S&OE managers chose not to respond to questions 8-10 at all in the survey, which is also visible
in the results reviewed below. Table 2 below presents the frequency distribution of answers to
the second part of the survey, concerning the general or generic level of S&OE processes maturity

at the case company.

Table 2. Frequency distribution of answers to “S&OE general maturity assessment”.
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S&OE team absolute frequency S&0E managers absolute frequency
Survey question

YES NO Total YES NO Total
I5 there a distinct process for both tactical (S&OP) and operational (S&0E) decision-making within the 1 4 3 9 5 4
company?
Is the S&OE process managing demand and supply plans at a more detailed level compared to the S&0P 8 9 g 3 ’ J
process?
Do the objectives of the S&OE process match the written quidelines set in the S&OP process and follow a 1 4 3 3 : 4
formal handover from S&OP to S&0E?
Is there a written quidelines that outlines how products are allocated to customers based on pre-defined
business rules when there are supply constraints? 1 ! ; 0 4 4
Are thE[e c\garwrittgn quidelines or procedures for handling deviations, such as unexpected demand or 0 8 3 0 s 4
production disrupts, in S&0E?
Do all business functions (S&OE te_am and other key stakeholders) invalved in short-term planning have clearly A 4 g 7 ) 4
defined roles and responsibilities within the S&OE process?
Are demand.and supply peﬁurmance manitored on a weekly basis using predefined KPls along with reliable : 7 g : 3 4
data to identify any gaps with the S&OP plan?
Are there standard and formalized preparation activities conducted before each S&OE meeting to ensure
decision-making is based on the most recent demand and supply outlook? 3 § ’ 0 2 2
Dugs the structure of the curr.em S&0E meeting adhere to a clear and formalized agenda and are the output 0 8 g 0 3 3
actions from the S&OE meeting also actively documented and followed up?
Apart from the current product chain specific “S&0E handshake™meetings, is there a unified S&OE meeting for 5 3 g 0 ) )
the whale S&OE team and key stakeholders available?
Are the supply a_nd demand plans stored and managed wfithm an emz_arprise resource planning (ERP) and/or 6 ) g 3 : s
Advanced Planning and Scheduling (APS) system, allowing for real-time updates to S&OE plans?

Below in this chapter in Figure 30, is presented a combined stacked column for all responses from
both population groups, S&OE team members and S&OE managers, to eleven questions that con-

cerned the general maturity level of the current S&OE process.

For the first question, "Is there a distinct process for both tactical (S&OP) and operational (S& OE)
decision-making within the company?", the responses were evenly split between YES and NO in
both groups. Regarding the question "Is the S&OE process managing demand and supply plans at
a more detailed level compared to the S&OP process?", six out of eight team members answered
YES, two answered NO, while among the comparison group of managers, three answered YES and
one answered NO. For the third question, "Do the objectives of the S&OE process match the writ-
ten guidelines set in the S&OP process and follow a formal handover from S&OP to S&OE?", the
team's responses were again evenly split between YES and NO, and for this question, three man-
agers responded YES, while one responded NO. Further, there was notable consensus for the
fourth question, "Is there a written guidelines that outlines how products are allocated to custom-
ers based on pre-defined business rules when there are supply constraints?", as only one S&OE

team member answered YES, while all seven others and all four managers answered NO.

Again, complete consensus was found for the fifth question, as all respondents from both groups
answered NO to the question "Are there clear written guidelines or procedures for handling devi-
ations, such as unexpected demand or production disrupts, in S&OE?". The sixth question showed

variation again since responses were evenly split between YES and NO from both groups when
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asked "Do all business functions (S&OE team and other key stakeholders) involved in short-term

planning have clearly defined roles and responsibilities within the S& OF process?".

In the seventh question, which sought answer for "Are demand and supply performance moni-
tored on a weekly basis using predefined KPIs along with reliable data to identify any gaps with
the S&OP plan?", the responses leaned more towards NO in both of the groups - seven out of
eight S&OE team members answered NO, and three out of four S&OE managers also answered
NO. Similarly, also for the eighth question, which was "Are there standard and formalized prepa-
ration activities conducted before each S&OE meeting to ensure decision-making is based on the
most recent demand and supply outlook?", the responses also leaned more towards NO; five out
of eight team members answered this way, and among the S&OE managers, two also answered

NO, whilst two managers did not respond to the question at all.

In the ninth question, "Does the structure of the current S&OE meeting adhere to a clear and
formalized agenda and are the output actions from the S&OE meeting also actively documented
and followed up?", there was again full consensus found - all eight team members answered NO,
and three out of four managers similarly responded NO, while one manager did not respond at
all. The next question, which concerned S&OE meeting practices, was "Apart from the current
product chain specific “S&OE handshake”-meetings, is there a unified S&OE meeting for the whole
S&OE team and key stakeholders available?" and this question received five YES responses from
team members, with three NO responses. From managers group, two also answered NO, while
two did not respond at all. Finally, the last question asked, "Are the supply and demand plans
stored and managed within an enterprise resource planning (ERP) and/or Advanced Planning and
Scheduling (APS) system, allowing for real-time updates to S&OE plans?" resulted to a similar
trend in both groups - six out of eight S&OE team members answered YES, and three out of four

S&OE managers also answered YES.
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Figure 30. S&OE general maturity assessment for S&OE team members and S&OE managers
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Unified S&OE maturity model

6.3.3

In this chapter, the results of the third and last part of the survey conducted for two groups, S&OE

4) are presented, with the aim to determine the

8) and S&OE managers (n=

team members (n

current maturity level of the S&OE process and its related elements, in comparison to the "Unified

S&OE maturity model". The responses from this section of the survey are presented in Table 3,

=12).

which is displaying the frequency distribution of answers amongst the whole population (n

These questions related to this maturity model have also been later categorized into the Table 3

according to the maturity level they represent or correspond to. The categorization that is pre-

sented below follows the model's five levels of maturity. Additionally, Appendix 5 also presents

the absolute frequency, absolute cumulative frequency, relative frequency, and cumulative rela-

tive frequency of the responses for this part of the survey.

Table 3. Frequency distribution of answers to “Unified S&OE maturity model survey”.
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Corresponding S&OE team absolute frequency S&OE managers absolute frequency
unified S&OE Survey question
maturity model levell 1 2 3 4 5 Total 1 2 3 4 5 Total
nitial On a scale of 1 to 5. how would you assess the team structure and 0 1 4 3 0 3 0 0 2 2 0 4

collaboration within the S&0E process?

On a scale ffom 1 to 5, how would you rate the integration and coordination | : : 0 7 : 3 ] z . q a

Initial 5
among other stakeholders, such as operations. suppliers, and partners?

On a scale of 1 to 5, how effectively are other S&OE-related sub-processes,
Managed such as the execution of S&OP plan and scenario-modelling, integrated into 0 5 3 0 0 8 0 1 3 0 0 4
the SROE process?

On a scale from 1 to 5, how well are tactical (S&OF) and operational
Managed (S&OE) decision-making separated and structured at Neste, through 0 3 4 1 0 8 0 1 1 2 0 4
distinct (yet interconnected) S&OP and S&OE processes?

On a scale of 1 to 5, how well-defined are the roles and responsibilities
Rz among S&OE team members? @ L & g g g L g a @ @ o
Defined On a scale of 1 to 5, how well-organized, defined, and documented are all 0 3 5 0 0 8 0 2 2 0 0 4

the S&OE-related processes?

On a scale from 1 to 5, how effectively are performance objectives from the
Defined S&O0P plan aligned with intemally available information to adapt to demand 0 4 2 2 0 8 0 0 4 0 0 4
or other short-term deviations in SROE?

On a scale of 1 to 5, how effective is the holistic decision-making and
Defined alignment of product chain-specific plans in the S&OE meeting, to ensure 1 2 4 1 0 8 0 0 4 0 0 4
further alignment with general company objectives and S&OP plan?

On a scale of 110 5, how eflectively are S&OE process performances
measured using statistical and . such as 3 3 2 0 0 8 2 2 0 0 0 4

Quantitatively

managed key indicators (KPI)?
Quantitatively On a scale of 1 to 5, how effective is the extent of data and information
N N 1 1 4 2 0 8 0 1 3 0 0 4
managed sharing across all supply chain stakeholders and business units?

On a scale from 1 to 5, how well do the S&OE processes’ KPIs align with
Optimizing the overall supply chain KPls and consequently, guide the S&OE team 1 3 3 1 0 8 0 3 0 1 0 4
towards the set SROP targets and other general company level targets?

On a scale from 1 to 5, how well does the S&OE team leverage advanced
Optimizing analytics and other supportive systems to adapt to and manage emerging 3 4 1 0 0 8 3 0 1 0 0 4
trends/patterns and deviations in the value chain?

Results in this analysis utilize an interval scale, which is suitable for numerical measurement and
is also referred to as an interval scale. On an interval scale, the values of variables are evenly
distant of each other’s. Sometimes, the scale can be also changed or converted to be able access
more statistically efficient methods for analyzation, which can be done, for example, with attitude
variables by converting ordinal scales to interval scales. (Tilastokeskus, N.D.) Interval scale offers
researchers the opportunity to measure and differentiate between different options which is al-
lowing the options to contribute to significant objectives and outcomes. Interval scale is fre-
guently more effective for businesses and scientific research compared to the nominal or ordinal

scales, as it enables the consideration of quantitative results. (Bhat, N.D.)

The assumption in the analysis of these responses in this section of the survey is that each of the
responses in interval is equally distant. In the case of the following twelve questions, it was as-
sumed that the variables are on an interval scale, and therefore, the averages for each question's
responses were possible to be calculated for both the S&OE team and S&OE managers. Based on
the averages, conclusions are drawn about whether the perceived maturity level of the current
S&OE process holds certain characteristics or not, and to what extent the characteristics are per-
ceived to be met within the current process. Descriptive analysis was employed for this part as

well, which enables the summarization of information regarding variable characteristics.

Conclusion about the current level of the S&OE process are drawn based on the averages of the
responses, by comparing them to unified S&OE maturity model at the end of this chapter. The
Unified S&OE maturity model presented five different levels of maturity: "initial, managed, de-

fined, quantitatively managed, and optimizing". Each of these levels has its own characteristics
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and key features, and the model is designed to be used and interpreted to illustrate, at which
level both the S&OE team members and S&OE managers perceive the current S&OE process to
be in terms of various aspects of the process at each level, and these averages aim to reflect that

in interval scale.

The results below are presented according to the maturity level they correspond to in the unified
S&OE maturity model. For example, as shown in the previously presented Table 3, first and sec-
ond questions are related to the first maturity level, which is "initial", while questions three, four
and five are reflecting the second level of maturity, which is “managed”. Using the same catego-
rization and logic, the results are presented below in charts, and within the charts, they are rep-
resenting the averages for each question separately, as well as the combined average for all of

the questions that are corresponding to a specific maturity level in the unified maturity model.

The first and second questions with results presented in Figure 31 aimed to assess how the char-
acteristics of the first level, “initial”, within the “Unified S&OE maturity model” are reflected in
the current S&OE process. The first question was "On a scale of 1 to 5, how would you assess the
team structure and collaboration within the S&OE process?", with an average response of 3,3
from team members and 3,5 from managers. In the second question, respondents were asked
"On a scale from 1 to 5, how would you rate the integration and coordination among other stake-
holders, such as operations, suppliers, and partners?" The average response from the team was
2,6 and from managers was 3,0. The combined average for these two questions related to the
first level in this model, “initial maturity”, from team members was 2,9 and from managers was

3,3.
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Figure 31. Combined survey results for initial level of maturity in the Unified S&OE maturity model

(n=12)
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In Figure 32, the third, fourth, and fifth questions corresponding to the "managed" level of ma-
turity within the model are presented. The third question asked, "On a scale of 1 to 5, how effec-
tively are other S&OE-related sub-processes, such as the execution of S&OP plan and scenario-
modelling, integrated into the S&OE process?" The average score from the team members was
2,4 and managers average score was 2,8. The fourth question was, "On a scale from 1 to 5, how
well are tactical (S&OP) and operational (S&OE) decision-making separated and structured at
Neste, through distinct (yet interconnected) S&OP and S&OE processes?" For this question, the
average score from the team members was 2,8 and from the managers score was 3,3. The fifth
question in the survey, which corresponds to the third question at the managed level in the
model, was: "On a scale of 1 to 5, how well-defined are the roles and responsibilities among S& OE
team members?" In terms of this question, the average score from the team members deviates
from the trend of the previous two questions and was higher than of the managers, at 3,5; while
the average score from the managers was 3,0. The combined average for these three questions
related to the second level in this model, “managed maturity”, from team members was 2,9 and

from managers 3,0.
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Figure 32. Combined survey results for managed level of maturity in the Unified S&OE maturity

model (n=12)

At the third-highest level of maturity in the maturity model, "defined", three questions were again
asked from both groups, as shown in Figure 33. The sixth question of the survey was, "On a scale
of 1 to 5, how well-organized, defined, and documented are all the S&OE-related processes?",
with average score from the team 2,6 and from the managers 2,5. The following and seventh
question was, "On a scale from 1 to 5, how effectively are performance objectives from the S&OP
plan aligned with internally available information to adapt to demand fluctuations or other short-

term deviations in S&OE?" S&OE team’s average score for this question was 2,8 while the
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managers' score was 3,0. The third question related to this maturity level, as well as the eighth
qguestion in this survey section was: "On a scale of 1 to 5, how effective is the holistic decision-
making and alignment of product chain-specific plans in the S&OE meeting, to ensure further
alignment with general company objectives and S&OP plan?" For this question, the responses in
the graph showed an average of 2,6 from the team and 3,0 from the managers. The combined
average for these three questions related to the third level in this model, “defined maturity”, was

2,7 from the team members and 2,8 from the managers.
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Figure 33. Combined survey results for defined level of maturity in the Unified S&OE maturity

model (n=12)

The fourth level of the maturity model, "quantitatively managed" and its average scores are visi-
ble in Figure 34. There were two questions concerning this level: the first question concerning
this maturity model and ninth for this part of the survey was "On a scale of 1 to 5, how effectively
are S&OE process performances measured using statistical and quantitative techniques, such as
predefined key performance indicators (KPI)?" and it received an average score of 1,9 from the
team and 1,5 from the managers. The second question, "On a scale of 1 to 5, how effective is the
extent of data and information sharing across all supply chain stakeholders and business units?"
received an average score of 2,9 from the team and 2,8 from the managers. Conclusively, the
combined average for these two questions related to the fourth level in this Unified S&OE ma-
turity model, the level being “quantitatively managed maturity”, was 2,4 from the team members

and 2,1 from the managers.
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Figure 34. Combined survey results for quantitatively managed level of maturity in the Unified

S&OE maturity model (n=12)

At the highest level of the Unified S&OE maturity model, which is "optimizing", both groups were
asked to respond to two questions. The first question related to this level and eleventh in the
whole survey section, as in Figure 35, was as follows: "On a scale from 1 to 5, how well do the
S&OE processes’ KPIs align with the overall supply chain KPIs and consequently, guide the S&OE
team towards the set S&OP targets and other general company level targets?" The average score
for both groups' responses to this question was 2,5. The second and final question in this set was
"On a scale from 1 to 5, how well does the S&OE team leverage advanced analytics and other
supportive systems to adapt to and manage emerging trends/patterns and deviations in the value
chain?" The average score for the S&OE team's responses was 1,8 and for the managers' re-
sponses, average of responses was 1,5. In conclusion, the combined average per group for this

"optimizing" level was 2,1 from the S&OE team members and 2,0 from the managers.
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Figure 35. Combined survey results for optimizing level of maturity in the Unified S&OE maturity

model (n=12)
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6.3.4 Summary of findings

S&OE implementation

The results from the first section of the survey indicated that there likely is room for improvement
in the current process and on different factors and elements related to S&OE process. Based on
the findings, it is possible to clearly identify potential challenges to be addressed later in devel-
opment part of this thesis, that may hinder the implementation of the new S&OE process. How-
ever, it is noteworthy that there is also a considerable amount of variability in the responses both
within, and between the respondent groups. In fact, there was no complete consensus in any of
the questions to be observed, but from a general perspective, survey answers clearly indicated

that each of the addressed topics can be developed on some parts.

S&OE general maturity

For the second section, there was more variation in responses among S&OE team members than
among S&OE managers group. However, an important observation overall is that despite some
variance in responses between the groups, there seems to be a general alignment in the “direc-
tion” between the two groups’ answers, and based on the absolute frequency distribution, the
responses were mostly consistent across the groups as well for most of the questions. There was
a complete consensus within the team on questions 5 and 9, and similarly, among S&OE manag-
ers’ group there was consensus on questions 4 and 5. Additionally, those managers who re-
sponded (with one or two not answering these particular questions), were in complete agree-
ment on questions 8, 9, and 10 as well. In terms of contradiction, in the S&OE team, responses
were evenly split for questions 1, 3, and 6, while in the comparison group, responses were evenly
split for questions 1 and 6. Another observation is that for questions 4 and 7, one person in the
S&OE team answered "YES", while the other seven team members responded "NO", which makes
it challenging to draw any conclusions from the results of this survey other than general ones and
trends. The trend in managers' responses was mostly consistent as well, but in questions 2, 3, 7,

and 11, one manager answered differently from the other three respondents to these questions.

At a general level, it can also be observed that out of the S&OE team's responses, 34 out of 88
were YES, while the remaining 54 were NO. Similarly, based on the responses of S&OE managers,
14 were YES, while 25 were NO, with a total response count of 39. This indicates that there were
more NO responses in both groups than YES responses, which on the other hand, indicates that

according to the topics of the survey, there are several development areas that can be identified
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from the current process, but the maturity can’t be explicitly determined. Due to the considerable
variance in responses, the final conclusion is that the responses cannot be directly scored against
the maturity model presented in Figure 18 by Supply Chain Media (2023) per se, thus evaluation
of the case company’s S&OE processes’ maturity level has to be determined in this quantitative
research based on the survey results from the last section of the survey, corresponding to the

“unified S&OE maturity model”.

Unified S&OE maturity model

The logic of this model presented in Figure 36 is that each level of maturity has certain specific
characteristics, which were assessed in the last section of the quantitative survey. Each charac-
teristic carries the exact same weight within the level, and for the case company to be considered
as meeting all the requirements of a particular level, the average score of the responses should
be exactly 5. Unified S&OE maturity model is presented below in Figure 36 with the averages of
responses from the entire population (n=12) as divided into the two groups: S&OE team members

(n=8) and S&OE managers (n=4).

However, the purpose of the model is not to explicitly describe or determine whether all the
characteristics at a particular maturity level are fully met or not, or to conclusively determine a
specific level of maturity for the case company. Instead, the aim of this model is to illustrate
through averaging how close or how far the S&OE team and S&OE managers perceive the current
S&OE process to be from the ideal level, which would have a value of 5 on the interval scale. The
same logic applies to all of the maturity levels, and thus, the answers concerning each levels are
averaged, in order to pinpoint the current perceptions regarding various characteristics and levels
within the model. Each of the maturity levels in this maturity model consists of five stages — the
exact same stages as presented earlier — which facilitate the interpretation of answers, in terms

of where the case company stands on the scale of 1-5, when compared to this model.
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1=Poor collzboration. synchronization and S&OE team 2,9
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operational decision- higher frequency than the
1=Foor making is done SEOP process.
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are defined.
3. Defined S&OE related Internal supply chain
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orgznized, defined, buffers in terms of for
and fully documented. example invantories.
1=Poor Alignrent of Aformalized set of
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4 =Good information to adapt me=ting. S&0E managers 2,8
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done holistically, and time outlock.
SE0E plans are alignad
with company
objectives.
4. Quantitatively Processes are Dernand and supply
managed rmeasured with performance maonitared
statistical and weekly based on
1=Poor quantitative predefined KPls and
2 = Limited techniques, such as relizble data.
3 = Moderate advanced analytics. Collaboration across 2n S&OE team 2,4
4 = Good Extensive data and extended supply chain S&OE managers 2,1
5 =Excellent information sharing network with enhanced
across all supply chain visibility to anticdpate
stakeholders. changes znd increazs
supply chain resilience.
5. Optimizing Alignment of key Dymamic supply chain
performance indicators =daptation and flexibility
1=Poor across the entire with supportive systems.
2 = Limited supply chain Flexibility to identify and S&OE team 2,1
3 =Moderate 2cosystem. zddress emerging valus
4 = Good Utilization of advanced chain patternf. riElcs and S&0E managers 2,0
& =Excellent analytics and other ather kind of dewvistions.
rezl-time data
maonitaring systems.

Figure 36. Unified S&OE maturity model with averaged survey results.

6.4

S&OE process maturity: qualitative research

79

This section focuses on the more closely examination of the current S&OE process of Neste by
applying qualitative content analysis to their internally available documentation. Qualitative re-

search part of this thesis is performed by a theory-driven thematic content analysis for the
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internal documentation. Internal documentation related to S&OE process is reviewed in this sec-
tion, to form comprehensive understanding of how the current S&OE process and steering of
S&OE is implemented in the case company, and how the current operating model compares to
the presented theoretical framework. Currently, the S&OE process has not been described very
comprehensively in the documentation, and there is in fact no clear description of the S&OE pro-
cess available in terms of a comprehensive process flowchart. However, some documentation can
be found in the company's internal management system regarding what is considered to be in-
cluded in S&OE work and what the key tasks in S&OE steering are, and these elements are re-
viewed in comparison to theory. Additionally, the internal documentation presents the most com-
monly utilized tools and programs in S&OE, describes the roles and responsibilities of S&OE team
members and also outlines the key stakeholders and communicational matters, which are also
reviewed and analyzed. The purpose of this approach is to determine the extent of alignment

between theory and documentation.

The research begins by examining key elements from the theoretical framework and internal doc-
umentation related to S&OE process. First, all S&OE related elements are systematically analyzed
and coded into tables, allowing for initial comparison and identification of discrepancies between
theory and practice. In the second stage, elements of S&OE are further analyzed, and based on
their relevance against the research objectives, larger themes are summarized into thematic cat-
egories. Correspondences to the theoretical framework are thoroughly investigated from the doc-
umentation, and findings are collected, and after each iteration round, the table is further sum-
marized in a way, that similar elements corresponding to a specific S&OE sub-process are catego-
rized. Going forward, the content analysis assesses whether theory requirements for certain,
larger themes are fulfilled within the internal documentation. Thus, thematic tables are utilized
throughout the analysis, by concluding several thematic tables and iterating the findings, and for
each table, findings are marked accordingly into tables, with complete, partial, or no connection
found. The final conclusions based on the findings from the qualitative content analysis are sum-

marized in Appendix 9.

Figure 37 illustrates the content analysis process. The analysis process began with data collection,
followed by coding of relevant keywords, expressions, and longer sentences from the internal
documentation related to the research subject. Next, larger themes associated to S&OE process
were identified, reviewed, and assessed for alignment with the ideal S&OE process as outlined in
theoretical framework. These themes were then further defined and named to reflect their con-

nection with the theoretical framework. Subsequently, the themes were analyzed against the
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theoretical framework to determine the extent of correspondence. After each iteration round,
and throughout the process, larger themes were applied, and findings were summarized into cat-
egories. The initial thematic tables for the business planning framework and S&OE process are
available in Appendices 6 and 7. Further, in Appendix 8, elements found from the content analysis
were further summarized into larger categories by identifying, which characteristics of an ideal
S&OE process were also found from the documentation. Lastly, the final conclusions in terms of
how the internal documentation corresponded to theoretical framework are summarized Appen-
dix 9 and the results were utilized for the process development in chapter 7, and further discussed

in the last chapter of this thesis.

Data Coding of the |dentification Reviewing of Deﬂnl_ng arfu:l Analysis of
collection data of themes themes nammg; themes

Figure 37. Content analysis steps.

The following sections focuses on the similarities and differences between the theory and Neste’s
business planning framework, as well as Neste's S&OE general business process description, the
tools and software used by the S&OE supply chain planners, meeting practices, KPl metrics, as
well as roles and responsibilities, which are all related to S&OE, by using qualitative content anal-
ysis. Objective of this chapter is to provide holistic understanding of how and by which parts
Neste’s business planning framework and current S&OE process aligns with the theoretical frame-
work. All findings from these sections were collected for the thematic content analysis and ana-
lyzed for further development of the process, and the purpose of the below sections is to describe

the findings more in detail.

6.4.1 Business planning framework

In a general sense, within Neste’s internal database, there exists a description of how S&OE is
aligned into the business planning framework and how the planning hierarchy is currently struc-
tured within the company. Neste’s general-level process description of business planning frame-
work, as presented in Figure 38, along with other internally available and relevant documentation

for the topic, are examined in this section. The objective is to analyze how the current
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representation of the business planning framework aligns with the theoretical framework out-

lined in this thesis.

Strategic Planning

Business Planning

Sales & Operations Planning
(Volume and Financials)
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Figure 38. Neste’s Business Planning Framework.
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According to the above description found in the database, at the highest level of the hierarchy is
the strategic planning of the company and it is followed by the next level of planning, which is
business planning. Both of these planning processes are in the documentation described as stra-
tegic planning processes where decisions at the business unit level are made on an annual basis.
This structure aligns with the theoretical framework. Additionally, S&OP is perceived as a tactical
business planning process, and according to Neste’s model, decisions are made at the product
and product group levels in S&OP, with a focus on 1-27 months and with a closer examination of
periods on a monthly or quarterly basis. There is a slight deviation from the typical horizon and
scope of the S&OP process, as outlined in theory, since typically the planning horizon for S&OP

ranges between six months to two years.

The current hierarchy on the documentation seems to adhere to Anthony’s triangle otherwise in
most parts, but there are some slight differences compared to the theoretical framework. Prior

I”

to S&OE, documentation illustrates a horizontal “intermediate level” which includes a "sales plan"
and "operations plan". In reference to theoretical framework, where the primary objective of
S&OP is the alighment of supply and demand plans and achieving consensus among various busi-
ness units, “sales plan” and “operations plan” could also be mapped or described as an integral
part of S&OP planning in this documentation, without an intermediary stage, which might be
misleading. Therefore, since the S&OE process serves as the link between tactical planning (S&OP)
and operational planning and execution, and S&OP focuses on balancing supply and demand over
the long term, the "operations plan" should rather be placed under the S&OE process. This is due

to the fact that S&OE typically guides the execution of the higher-level S&OP plans down to lower-

level execution phase in operational planning. Otherwise, S&OE process typically includes
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demand, inventory, supply and replenishment, manufacturing and transportation planning, but
those are not specifically described in Neste’s business planning framework but are possibly cat-

egorized to be included in the “operations plan” visible in the documentation.

Documentation describes S&OP to include volume and financial data in the process, which differs
from typical S&OP process, but on the other hand aligns with the theory for IBP, since IBP often
differs from S&OP planning in specifically by IBP including financials to the planning process. The
connection to theory is also found in the fact that in the company's documents; S&OP planning
implements the outcome of strategic planning hierarchy, and as described in theory, a hierarchy
built this way ensures that tactical planning is guided by the strategic planning in organizations,
and that all the planning levels are connected and aligned with the overall strategy of the organ-

ization.

On a vertical level, documents reveal that “demand planning” and “sales planning” extend across
the entire planning hierarchy from the S&OP level down to the lowest level, which is production
scheduling and material planning. However, there is a connection to theoretical framework in
this, as illustrated in Figure 10, since the critical link between S&OP and S&OE is that the two
processes are integrated, and one of the key tasks of S&OE in this integration is to assess the
effectiveness and feasibility of the S&OP plan and how the production and demand plans are
brought into alignment. Therefore, it is justified to state in the internal documentation that “de-

mand planning” and “supply planning” address all of these planning levels.

Regarding the S&OE description in the internal business planning framework, the planning hori-
zon is set at 1 week to 2 months, which is in line with the typical S&OE planning horizon. Addi-
tionally, the documentation outlines the S&OE cycle as daily-recurring, which is also correspond-
ing to the theoretical perspective, which explains that the purpose of S&OE is the daily monitoring
of demand and production and the adjustment of plans accordingly. Further theoretical frame-
work describes that S&OE can be characterized as weekly iterative process and usually, in regard
to theory, S&OE process typically holds a weekly meeting, which aligns with the cadence or cycle

also visible in the internal documentation.

6.4.2 S&OE process description

According to the content analysis, S&OE serves as the "handshake" between S&OP and opera-

tional planning within the product chain management at Neste. In Neste’s context, operational
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planning is referring to a specific “operative team”, which is in charge of the operational activities
at the production facilities of the company. Additionally according to the process description, in
S&OE, the optimized monthly-level plan of S&OP is translated into more detailed production unit
quantity and quality targets for further operational execution by disaggregation. For these above
parts, there is clear alighnment with the key characteristic of S&OE as explained in theory. Addi-
tionally, at Neste, S&OE is providing guidance to operational planning on the components to be
used in the manufacturing process for each product. This is more of a company- and industry-
specific feature when it comes to liquid and fuels production, and there is no direct reference to
this in the theory. S&OE also forms the basis for why specified components are used for producing
end-products or certain types of fuel qualities, what is the commercial justification for selling a
specific product quality and what the inventory targets are based on, or what is purchased. This
practice is aligned with the theory, as the short-term optimization of the supply chain relies on

the profitability of the choices made in S&OE steering.

According to the presented theory, one of the key elements of S&OE is the translation of plans
from higher planning levels to lower levels, and for these parts, there is relation in-between the-
ory and documentation, specifically in terms of the data disaggregation from S&QOP plans for pro-
duction plans, for further generation and programming of orders for scheduling. Thus, clear con-
nection is found between the theory and Neste’s current practices, in terms of the generation
and programming of orders, or in other words enabling the scheduling of production and align-
ment of supply and demand based on the disaggregated plans. In terms of mitigating risks, docu-
mentation reveals that the typical deviations arisen from production disruptions and demand
fluctuation are addressed in S&OE as well, and for this part, the documentation aligns with the

theoretical framework.

In Neste’s description, at the core of the communication are the S&OE team members and oper-
ational planners, and on their responsibility is to ensure that all relevant stakeholders are actively
involved in the execution and deployment of the S&OP plans for their dedicated product chains.
As per the documentation, this communication addresses a range of factors, including production
unit input levels, inventory targets, component specifications and quantities, as well as timing
considerations in terms of scheduling the production. In theoretical framework, it is first de-
scribed that S&OE helps to reduce reactivity and firefighting by actively monitoring supply and
demand data in the process. In the same theory part, it is explained that the purpose of S&OE is
also to increase transparency and clarity in decision-making processes, and in that regard, it can

be observed that Neste's current S&OE process description correctly emphasizes the importance
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of cross-functional collaboration and communication for S&OE. Neste’s internal documentation
also clearly outlines the different key stakeholders that are affected by S&OE, and in this respect,

it can be observed that the theory aligns with the current process.

Generally, the description of the current S&OE process at Neste aligns well with the theoretical
framework on most parts. In the theoretical framework, there is also theoretical justification for
one of the key features of S&OE, which is to ensure that the objectives set in S&OP are executed
in S&OE. This alignment is also reflected in Neste's internal documentation describing the general
objectives of S&OE; producing a feasible plan for S&OE steering that aligns with S&OP plan and
can be executed on the operational level. However, there is some distinguishment in theory ver-
sus the internal documentation in terms of the responsibilities: internal documentation reveals
that S&OE supply chain planners are responsible together with production planners of the S&OP

plan.

However, according to theory, S&OP and S&OE processes have different objectives and require-
ments, and they should be separate processes that are integrated with each other, to close the
gap in planning and information sharing. In ideal process, S&OE and S&OP plans are developed
and created by separate teams, that nevertheless support each other, and it becomes clear from
the internal documentation that creating the S&OP plan is not in fact the main responsibility of
the S&OE supply chain planner. Therefore, the reference to S&OP planning in the responsibilities
of the S&OE supply chain planner is in a way understandable and justified; S&OE team should
rather act as supportive key stakeholders in the S&OP process, and the processes should be sep-
arated, yet integrated with each other to allow for better deviation-handling and optimization of

operations, as is highlighted in the theory.

Additionally, theory outlines the role of S&OE to validate the efficiency and feasibility of the S&OP
plan and to provide short-term planning information as input for future S&OP planning cycles.
However, the S&OE process, and thus the S&OE supply chain planner as well, should not directly
participate in the actual creation of the S&OP plan, because as presented in theory in several
instances, the horizons and focus of S&OP and S&OE planning differ significantly from each
other’s. Thus, the focus in S&OE processes scope in the internal documentation should be in the

upcoming near months, not in the 15-month scope of S&OP.

Also, S&OE is intended to provide visibility and insight into the future through its real-time track-
ing of different variables, in regard to what proactive measures should probably be taken in order

to mitigate risks and to avoid bottleneck situations also over the longer term, or other words, in
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S&OP planning, according to theory. According to the theoretical framework, it is crucial to incor-
porate these observations and perspectives of S&OE also into the future S&OP planning cycles,
and the internal documentation regarding S&OE process does in fact address this from some per-
spective as well. Per the internal documentation, the S&OE supply chain planner is responsible
for ensuring that the S&OP plan is feasible and realistic, but their responsibilities also include
forwarding necessary changes and considerations to the next cycle's S&OP plan. In the documen-
tation, there is some guidance and instructions on how supply chain deviations, such as produc-
tion disruptions or demand fluctuations, are observed and how they should be responded or han-
dled, and they align with most parts with theoretical findings. Additionally, in other parts of the
internal documentation, the tools or programs that are available for S&OE supply chain planners
does provide some insights in terms of how the different data and metrics are used and moni-

tored in the daily work for decision-making, and these will be examined in following chapters.

6.4.3 Tools and software

According to the content analysis of internal documentation, various tools are used in the daily
S&OE work at Neste. The Spiral Plan tool is used to generate the S&OP plan, which is further
transferred to a Google Sheets-tools for review once the S&OP plan is finalized. The S&OE supply
chain planner is responsible for ensuring that this plan is feasible before its deployment to the
operational level through the “handshake”-meeting. The Spiral Schedule tool is used to schedule
the disaggregated S&OP plan into a daily-level plan, and the purpose of these two tools, Spiral
Plan and Spiral Schedule, are aligned with the theoretical operating model of disaggregating plans

and transferring them to scheduling by generating and programming orders.

The documentation also presents the production utilization plan, or “kdyttésuunnitelma”, which
is applied in S&OE, but its specific purpose is not further explained at all. Otherwise, the docu-
mentation states that the purchasing plans from S&OP should be aligned in the S&OE process, by
scheduling them at a weekly and daily levels, which seems to be a straightforward and under-
standable practice, that aligns again with theory. Finally, PowerBl-reports are presented as tools
that are used in the S&OE process to monitor inventory levels, sales and demand forecasts and
purchasing quantities, and blending reports. However, the documentation does not reveal the
frequency of updating different data sources: how often and how production forecasts are up-

dated, and similarly, how often and by what means sales forecasts are updated.
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While the internal documentation provides a general overview of the purposes of the tools used
in S&OE process, there is no explicit description for example of how sales and demand forecasts
are monitored in S&OE on a daily or weekly basis, or how the production data is monitored. For
S&OE, as highlighted in theory, this continuous data monitoring in S&OE process is especially cru-
cial, as it is enabling S&OE to add value by anticipating the future and making data-driven deci-
sions, while also addressing and handling the short-term deviations and mitigating risks to the
supply chain in general. However, it is apparent, based on the internal documentation, that the
data monitoring might not currently be continuous and based on real-time, and the documenta-
tion doesn’t specify the frequency of data updates by any means at all. Therefore, as it is partic-
ularly important for S&OE process to have constantly available access to up-to-date data on sales
and demand forecasts, production schedules, and inventory levels, there is a gap in-between the-

ory and current operating model, as revealed by the documentation.

6.4.4 Key Performance Indicators

Upon performing the content analysis, another notable gap becomes apparent when the docu-
mentation is compared to the outlined theory. According to the documentation, there is an ab-
sence of defined Key Performance Indicators (KPI) within the current S&OE process. While Cus-
tomer Delivery Performance (CDP) KPI is implemented and used for operative planners as one
KPI, there are no KPIs defined for the S&OE team specifically at all. Per theoretical framework,
one significant characteristic of the S&OE process is the alighnment of monitored KPIs that are also
aligned with the company's strategic objectives, ensuring that the objectives outlined in the S&OP
plan are followed, and ultimately, also achieved in S&OE process. Theory further emphasizes the
importance of utilizing appropriate KPIs to track the performance across the entire supply chain
and therefore, the applied KPIs should be reflecting the objectives and scope of the specific plan-

ning process.

6.4.5 Roles and responsibilities

In Neste’s context, S&OE team members are referred to as supply chain planners and below in
Figure 39, the documented responsibilities of S&OE supply chain planners are presented. In this

table, the responsibilities and tasks of the operational planner — as found from the same internal
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documentation — are also presented, in order to compare whether the responsibilities align with

the presented theory and whether there are any overlaps or significant differences found.

However, it is important to note in the below analysis that the comparison is made from a general
perspective regarding which tasks of S&OE supply chain planners at Neste are justified by the
theory. Many of the tasks presented in Figure 39 are specific to the company and to the industry
it operates in, thus the review and content analysis only concerns the aspect of what are the

typical responsibilities of the S&OE team.

Responsibility area Role Task
S&0E end-results for Supply chain planner *  Qualitative responsibility for the outcome of SOE
own product chain (S&0E)

Responsibility for tracking inventories and assets

. Responsible for ensuring that the S&OP plan is feasi-
ble

. Responsibility of determining costs for over-quality

production

Sales data

MNew product launches

Operational plan

Product, raw material
and feedstock purchas-
es

Scheduling

Development of Spiral-
tools

Supply chain planner
(S&0E)

Supply chain planner
(S&0E) and operation-
al planner

Operational planner

Supply chain planner
(S&0E)

Operational planner

Supply chain planner
(S&0E)

Sales is responsible for sales forecast

Responsibility of seasonal quality changes (sum-
merfwinter)

Responsibility of ensuring Oili data is up-to-date

Responsible of guiding production, blending and dis-
tribution on how to proceed with a new product

Responsible of ensuring that the operational plan
{production units, tanks and logistics) are taken into
account in S&0E and in scheduling

Responsible of ensuring the end-use for the purchas-
es

Responsible of ensuring that all appropriate analyses
are performed for the purchases

Responsible of verifying S80E plans by scheduling

Responsible of highlighting potential risks and infea-
sibility of S&0OE plan

Responsible of communicating and highlighting any
development requirements of Spiral tools to appropri-
ate stakeholders

Figure 39. Roles and responsibilities in current S&OE process.

From general perspective, it can be again observed that the responsibility areas presented in the
first section of above figure are on most parts consistent with most of the responsibilities defined
in typical S&OE process in theory. In the above table, it is defined that S&OE supply chain planner
is responsible for implementing the S&OP plan and executing the S&OE plan in the short term,
which again aligns with theoretical framework. Additionally, the responsibility areas defined in
the table include monitoring inventories and production metrics, but according to the theory, in

S&OE, it is also necessary to monitor sales forecasts and any deviations or changes within any of
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these parameters, to enable balancing of demand and supply and mitigating risks to the supply
chain. However, the current role description of the S&OE supply chain planner doesn’t necessarily
specify that the planners would also be responsible of tracking sales and demand, as it is only
mentioned that sales is responsible for sales forecasts within this documentation. Additionally,
another documentation reveals that in case of the S&OP plan being infeasible in terms of ob-
served deviations in demand, this might lead to a new cyclical update of the S&OP plan. This
documentation doesn’t however specifically address that the S&OE team should be constantly
monitoring the demand data and, thus, data-based decision-making in S&OE would suffer if all of

the variables aren’t constantly monitored within the process.

Otherwise, the rest of the tasks of the first two responsibility areas are more company- and in-
dustry-specific, which is why a direct connection to theory is not readily apparent. It is also worth
noticing that in this table, the S&OE supply chain planner is responsible for the qualitative out-
come of S&OE but not the quantitative responsibility, and the terminology used in this sense
might come out as confusing. This is due to the presented theory, since it should be noted that
the purpose of S&OE, as outlined in theory, is specifically to ensure that demand and supply fig-
ures are aligned in the most optimal and economically viable manner, and the S&OE process.
Thus, from theoretical perspective, collaboration between the S&OE supply chain planner and
the sales team could ensure that sales and demand forecasts would be regularly updated, and it
would consequently allow for better-informed decisions based on current, up-to-date market in-
sights in the S&OE process. Based on the theory, by adopting a more agile approach to demand
forecasting with shorter update cycles to the S&OE process by introducing a demand review to
the process, S&OE team can respond more effectively to fluctuations or deviations in market con-
ditions and customer demand, which could consequently improve overall performance and effi-
ciency of the process and add value for the work of the S&OE team. However, direct alignment

between the theory and documentation for these parts is not completely evident.

In regard to the above listed sections of theoretical framework, S&OE process typically consists
of a series of sub-processes, that are data driven. Thus, it is advisable for Neste to consider im-
plementing a demand review and a supply review within its current S&OE process. The demand
review would assess received and planned orders and align them with the forecasts, as well eval-
uate deviations, while the supply review would focus on inventory levels, production, and pur-
chasing, and assess them against the set S&OP objectives. Thus, per theoretical framework, if
then any significant deviations would be detected between planned and actual outcomes, cor-

rective actions could be proactively taken in the S&OE process. Therefore, since Figure 39
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indicates that the S&OE supply chain planner is responsible for steering production and managing
purchasing process, it would be advisable to further clarify the roles of planners as well as to
investigate whether the current available tools are capable of conducting such a supply and de-

mand reviews at this stage, or if tool development is required to enable it.

Additionally, the responsibilities listed in the table for the operational planner are understandable
both in terms of the alignment between theoretical framework and Neste's context. While S&OE
process doesn't typically involve production scheduling per se, tasks such as order confirmation,
data-entry into systems, and managing order prioritization rules as well as order revisions are
presented in theory and they are fundamentally connected to production scheduling, and thus,
alignment with theory is evident in this case. Additionally, theory outlines that S&OE involves
addressing deviations, opportunities, risks, and threats to the supply chain in weekly S&OE-meet-
ings. However, per the documentation, S&OE supply chain planners responsibility areas are not
specifically encompassing these specific tasks related to deviation handling and risk management,

as they are currently assigned under the operational planner.

However, theoretical framework highlights that the S&OE process isn't necessarily about daily
operational planning either, but it rather serves as an intermediate link between operational and
tactical planning, raising awareness of potential risks, changes, and challenges to the supply chain
and operations in general and actively seeking solutions to address any of deviations or potential
risks in the future. Therefore, as the operative planner is the main responsible party for produc-
tion scheduling per the documentation, this part of the roles and responsibilities-table can also
be perceived as a company-specific, and the responsibilities can as well be shared, if better suited
in Neste’s context. Further, the additional responsibilities of S&OE supply chain planner found
from other sources in the internal documentation that were outlined in theory, were not docu-
mented in the same table as the abovementioned responsibilities, creating inconsistency in the
documentation. Upon examining the documentation, it became evident that the roles and re-
sponsibilities of S&OE supply chain planners are somewhat scattered across different documents

stored in different locations, which can cause confusion and unreliability.

6.4.6 Meeting practices

According to the content analysis, possibly one of the most significant differences between the

ideal S&OE process as presented in theory and Neste's current practices, relates to the company's
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S&OE meeting practices. The current S&OE process description reveals that the earlier mentioned
“handshake” between S&OE supply chain planner and operational planner is held as soon as pos-
sible after the S&OP plan is finalized, which from the timeline perspective aligns with theoretical
framework — the first S&OE meeting should be typically held within a week from the completion
of the S&OP plan. In addition, there is also a weekly-level handshake meeting between supply
chain planner and operational planner, with the purpose of ensuring that the weekly production
scheduling is up-to-date and completed before the weekly-occurring meeting called “E2E-viik-
kopalaveri” that is held for S&OE team, operational team and other key stakeholders and where
each of the product chain is reviewed for a bigger audience. Alignment to theoretical framework
is thus partly found in terms of meeting practices, even though there is not a specific S& OE meet-

ing applied in the current configuration.

The purpose of the “handshake”-meeting is to achieve a mutual consensus between the S&OE
supply chain planner and the operational planner regarding the results of S&OP, and the aim is
to agree in more detail on the deployment of the S&OP plan. However, in theory it is suggested
and highlighted that one of the biggest challenges or pitfalls of a functioning S&OE process relates
to S&OE meeting practices and their agendas. One of the key requirements from theory for a
functioning S&OE process is that a weekly S&OE-meetings are held, and in those meetings the
S&OE performance is reviewed, and decisions are made regarding the execution of plans and in
alignment of supply and demand. The internal documentation reveals that currently S&OE meet-
ings as “handshake”-meetings are held weekly, and they can be considered relevant for balancing
the short-term supply and demand at some level, as well as communicating the S&OP plans down
to the operational level. However, theory also emphasizes that there should be a more “unified”
S&OE meeting as a decision-making forum, with a clear agenda, and these discussions are led by
a specific S&OE-leader, who can make independent decisions in situations where there are con-
flicts between different S&OE areas. However, no clear connection is found from internal docu-

mentation for such, specifically tailored and iterated S&OE meeting.

6.4.7 Summary of findings

This section summarizes the findings from the qualitative content analysis and explains how the
findings corresponded to the requirements for certain larger S&OE related themes as outlined in
the theoretical framework of this study, as further illustrated in this chapters Figure 40. This sum-

marization, together with the findings from the quantitative research presented earlier, further
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allows for the final analyses of all the results to be utilized in the process development section

followed by this chapter.

The Business Planning Framework and its related areas, such as the hierarchy of planning levels
and their interconnections, are thoroughly presented, and it can be considered that the require-
ments of the themes found from theory are fulfilled for this part. However, the S&OE process is
not described entirely in line with the requirements derived from theory and the distinguishment
between S&OP and S&OE is partly incomplete. S&OE documentation lacks a flowchart for the
process. On the other hand, the description differs only slightly from theory, for instance in terms
of what the process fundamentally aims to achieve; to bridge S&OP and S&OE. However, the main
purposes, such as the execution of the S&OP plan and short-term optimization of the supply
chain, are found in the documentation. The methods and key principles used in S&QOE steering
align with theory; for example, S&OE disaggregates and executes S&OP plans and guides opera-
tional planning, while monitoring supply and demand data. Conclusively, the description of the
S&OE process is outlined in the documentation for most, but not by all, parts in alignment with

theory, as the process is addressing the short-term optimization of the supply chain.

However, while the main tools used in the process are identifiable and in use, based on content
analysis, it is not clear whether these tools allow for actual real-time monitoring and tracking of
the supply chain. Similarly, not all the means to set objectives for S&OE, as well as the means
used to track the S&OE performance were found in the content analysis. Per the analysis, the case
company lacks KPI metrics for the S&OE process altogether. Also, differences were found be-
tween theory and documentation regarding the responsibilities of the team responsible for S&OE
planning and steering, and the documentation in this regard is partly incomplete. Further, the
documentation regarding the responsibilities for the S&OE team is somewhat unclear, i.e. in Fig-
ure 39 some responsibilities were defined, but the documentation lacks other responsibilities,
that are defined in other documents, which may cause confusion. This Figure 39, as well as the
Appendix 9, illustrates the final conclusions and findings from the qualitative content analysis, as
different elements found from the documentation are thematized and categorized according to

their correspondence with the theoretical framework.

Also, typically S&OE process consists of a series of data-driven sub-processes, but in some cases,
the documentation does not specify what these sub-processes are and how they are managed,
or whether they are existent at all. S&OE meeting practices are not entirely aligned with theory

either, as the process seems to be lacking S&OE meeting, where for example demand and supply
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reviews are performed, and comprehensive decisions regarding the supply chain are made and

assesses from the perspective of their profitability and rationale.

Theory requirements for this theme are fulfilled Included | Not included | Partially included
Business Planning Framework and hierarchies are described x
S&0E process is comprehensively described x
SEOE process focuses on short-term optimization of the supply chain X
S&OE process utilizes necessary tools for real-time tracking of the supply chain x
S&0E objectives and responsibilities are defined and monitored x
S&0E deploys relevant sub-processes and meeting practices X
Summary 2 0 4

Figure 40. Correspondence of theoretical themes found from content analysis.
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7  Process development

In this chapter, the proposed new S&OE process and its related elements are presented. The
S&OE process development utilized the results of both quantitative and qualitative research. Con-
sidering the broad and complex nature of the research topics, the findings from this quantitative
research were complemented by qualitative content analysis of internal documentation, in order
to establish a comprehensive and specific understanding of the research topic. By utilizing two
different research approaches — quantitative and qualitative —in this thesis, concrete and detailed
development suggestions can be presented in this chapter, and the redesigned S&OE process can
be presented. Throughout the process development, special attention is focused on initiatives
and elements within the current S&OE process that are considered challenging, insufficient or

ineffective in the current configuration.

Further, some findings from a multi-case study "The intermediate link in planning: a multi-case
study of the Sales and Operations Execution process" by Ana Lima de Carvalho (2018) were utilized
to assist in the redesigning process, along with other S&OE concerning material presented in the
theoretical framework. In Carvalho's study, five sub-processes were proposed for the S&OE pro-
cess, and of them, four are adapted, and tailored to the new S&OE process, to fit the needs of the
case company: disaggregation of plans, generation and programming of orders, evaluation of op-
portunities and deviations, and defining the fulfillment. The development proposals take into ac-
count the current configuration of the case company, aligning with the existing and available tools
and systems. These proposals are designed to require minimum financial investment, and rather

are focusing on suggesting new ways of working and making better use of existing capabilities.

7.1  S&OE process

In this proposal, S&OE scope is the first calendar month after S&OP is completed, and the scope
is further divided into weekly time-buckets, with recurring activities to be performed by the S&OE
team on a weekly basis. The proposed framework for the new S&OE process with key sub-pro-

cesses or activities is illustrated in Figure 41.
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Figure 41. Proposed S&OE framework with sub-processes.

Disaggregate S&OP plans is done once the S&OP plan is completed, within the first week of
S&OE’s one month scope. The purpose is to identify from the S&OP plan, of which different prod-
ucts the total aggregated sales volume consists of, and of which components or raw materials the
products are made of and to which sales markets — such as domestic or export markets —they are
planned to be sold to. Similarly, the S&OP production is reviewed, to make sense of how the
production units should be operated in the S&OE scope — namely, to achieve the S&OP target,
how much production of different components would be required. Disaggregation is done by ex-

porting, reviewing and analyzing the S&OP plans from Spiral Plan into Excel or Google Sheets.

The output of this activity is a documented and disaggregated S&OE plan in a weekly time buck-
ets, that is detailing what should be produced and in what quantity and when to match the de-

mand, which is then further considered in the next stage.

Generating and programming orders is the next activity, where supply chain planner creates a
high-level plan, that is further reviewed and validated together with the production plannerin a
handshake-meeting. Once the plan is validated, it is transferred from Excel or Google Sheets to
the Spiral Schedule. In the Spiral Schedule, the aim is to create a plan on how to fulfill the demand
by production. This plan is a “base case”, that addresses how different production units are to be
operated within the scope of S&OE, i.e., over the next month in weekly time buckets, and what
products are sold to which markets and when, to ensure that the S&OP objectives would be
achieved at the end of the month. The existing inventory levels and S&OP plan’s targets for
month-end inventories are considered and aligned as well within this activity, and preliminary

transportation program is scheduled. Thus, the planning extends to concern all five typical S&OE
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categories: demand planning, inventory planning, supply planning, manufacturing or production

planning and transport planning.

The output of this activity is a high-level and feasible “base case”, as the sales and production
plan for the next month in Spiral Schedule, where production runs and deliveries to customers
are planned. If the base case is considered feasible, executing it can be started and steering can
be communicated to production, and the base case is only presented in the S&OE meeting to the
whole team. If the base case is not feasible and it requires support and co-operation from other
team members, it is transferred to the S&OE meeting first and once it can be considered feasible,

steering can be communicated to production.

S&OE kick-off is held on at the end of the first week. Within this meeting, the scheduled S&OE
plans are shortly presented by each of the supply chain planner concerning their own product
chains. KPIs for the month are reviewed. Discussions is led by the S&OE leader and any conflicts
in-between the different plans are reviewed, and possible revisions are done to the plans if nec-
essary. In case the base case is infeasible, it will be iterated in the S&OE meeting and impacts to
other product chains are analyzed and decisions are made holistically. A new steering is given to
production once the base case is considered to be feasible. Additionally, all activities to be per-
formed within the upcoming weeks of the S&OE scope by the S&OE team that arise during the

meeting, are documented and followed up in the next meeting.

The output of the first S&OE meeting is to have an aligned, comprehensive and clear base cases
for all product chains for the remaining three weeks of the month before the new S&OP is com-

pleted, and a comprehensive steering to be communicated to production.

Evaluate opportunities & deviations is an optimizing activity, that is performed on a constant
basis during the weeks 2-4. S&OE team actively monitors supply and demand data. Opportunities
stemming from demand fluctuation or prompt sales opportunities, or deviations such as produc-
tion issues are considered, and simulations and various scenarios are created by utilizing Spiral
tools. The supply chain planner can make decisions regarding opportunities or deviations that

only affect their own product chain, but not other product chains.

The output of this activity is different simulations and scenarios that are addressing opportunities
and deviations. These simulations and scenarios are further considered when defining the fulfill-

ment plan.
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Define fulfillment is another optimizing activity, that is partly simultaneous with evaluate oppor-
tunities & deviations, and is also constantly occurring during the weeks 2-4. In case the opportu-
nities or deviations detected don’t have impact to other product chains, of the simulations and
scenarios created, the economically most feasible solution is selected, and base case is revised
accordingly and steering to production is revised. In such cases, the decisions are further only
informed to the S&OE meeting at the end of the week. If the new base case would have impact
over other product chains, the decisions are forwarded to be done in the S&OE meeting, where

their impacts are holistically reviewed and all plans from each product chains are aligned.

The output of this activity is either a new base case and new steering to production, or topics to

be discussed in the S&OE meeting and decisions regarding fulfiiment to be made in the meeting.

S&OE meeting is performed during weeks 2-4 on every Friday. S&OE team can also hold ad-hoc
meetings outside of the weekly meeting in case deviations detected in the supply chain require
so. Actions taken by the S&OE team during the past week as agreed on previous week’s meetings,
are reviewed. Supply and demand reviews are reviewed to analyze, how the S&OP plan is aligning
with S&OE, i.e. whether the actual demand aligns with the forecasted demand, or whether the
production aligns with the anticipated monthly production. Also other chosen KPIs are reviewed.
Each product chain is shortly presented in the meeting. If there have been any changes in product
chains plans since the last meeting, those changes are also presented by the supply chain plan-
ners. In case the scenarios created to fulfill the demand indicated that a change to one product
chain would have impact other product chains as well, those discussions and decisions are also
addressed in this meeting. Lastly, new steering is again handed out to production for the next

week.

After the first week and the S&OE kick-off, the S&OE process is continued by following the same
pattern for weeks 2-4, with the same activities recurring each week. Below, Figure 42 presents

the proposed monthly S&OE process divided into weekly time buckets.

Week 1 N N Generate & program
orders
Evaluate opportunities & deviations " SR0OE

Week 2

Define fulfillment F/ meeting
Week 3 Evaluate opportunities & deviations

ee
Define tulfillment F meeting

Mon | Tue | Wed | Thu Fri
18

Evaluate opportunities & deviations

Week 4
Define fulfillment
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Figure 42. Proposed S&OE process monthly calendar.

7.2  S&OE flowchart

The managerial-level S&OE flowchart in Figure 43 and Appendix 10 outlines weekly activities in
the process for the full period of one month. In the first weekly bucket, S&OE base cases are built
and the foundation for optimization for the upcoming weeks is created, and the objectives for
the month are reviewed. Then, weeks 2-4 follow the same process: the S&OE team builds various
scenarios and simulations as opportunities and deviations are identified, continuously optimizes
the supply chain based on data based on supply and demand outlook and provides new S&OE
steering for production to implement production plans, whenever changes to base case are done.
At the end of each week, summaries of all product chain plans are reviewed in the S&OE meeting,
and plans are further iterated as needed. The meeting also includes a supply review, with sched-
ule attainment as the KPI, and a demand review, with demand forecast accuracy as the KPI. Other
KPIs aiming to assess the delivery performance are OTIF and service level. Finally, any information
that is considered to be relevant for the upcoming S&OP cycles, are further documented in the
S&OE meeting, and communicated via appropriate channels and methods for the S&OP team to

ensure coherent alignment with S&OE steering.
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Figure 43. Proposed S&OE process managerial flowchart.

7.3  S&OE Key Performance Indicators

New key performance indicators for S&OE process were selected in collaboration with the case

company. The selection was based on metrics’ relevancy in addressing short-term fluctuation of
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different variables within their supply chain. The purpose of the chosen KPls is to assist the S&OE
team in optimizing short-term supply chain operations and enable data-driven decision-making
and fine-tuning of their base case plans. The selected KPI metrics are: OTIF, schedule attainment,
service level, and forecast accuracy. The specified timeframe for measuring all of the KPIs is one
week, except for the first review of the first KPI, which occurs during the second week in the first
actual S&OE meeting. During the first S&OE meeting’s review, KPls are assessed from the begin-
ning of the preceding week, i.e. from the beginning of the S&OE process for the month. In the
first S&OE meeting, S&OE kick-off, KPls and objectives for the full S&OE scope are reviewed. Jus-

tification for the chosen KPIs and their data sources is illustrated below in Figure 44.

What is measured?

Formula

Data source

Why is measured?

OTIF %

Total deliveries completed on time and in full / total deliveries
completed x 100

BO PRRBOL - Production analysis; VESOL5 - In-Transit vessels
and transports; TROO1 - Trucks Self Service Report

Accuracy of deliveries in terms of
quantity and quality

To detect any production
issues and mitigate risks
impacting customers

Schedule attainment %

(Completed planned production in tons / planned production
in tons) x 100

PAP - Production Actuals & Planning; PRRBO1 - Production
Analaysis; Spiral Schedule

How actual production follows
the plan from S&OP or base case

To illustrate whether the
S&OP objectives or revised
S&OE objectives are
reachable

Forecast accuracy %

1- [{Actual sales for period in tons) - (Forecasted sales for
period in tons}] / actual sales for period in tans

SAL013 - Sales self service; PAP - Production Analysis &
planning; Spiral Schedule

How accurate is the initial
demand FC received from sales,
how demand actualizes

To identify whether there is
misalignment between
supply and demand, and

appropriate actions can be

planned

Service level %

{Quantity of orders delivered / quantity of orders received) x
100

SALO13 - Sales self service; PAP - Production Analysis &
Planning

Amount of customer ordersin
volume to be delivered in the
period

To be able to optimize
inventory levels

Figure 44. Proposed KPIs for S&OE process.

7.4  S&OE meeting agenda

In the first S&OE meeting of the month, the S&OE kick-off, the supply chain planners present their
plans for the entire S&OE period, the upcoming month. During the meeting, the S&OE base cases
that impact more than one product chain are also iterated and validated. The purpose of the
meeting is to provide consistent and comprehensive steering for production, based on which the
supply chain will be further iterated and optimized in the following weeks. Agreed actions and
activities are documented and followed up in the next week’s S&OE meeting. Additionally, the

KPIs and the objectives to be followed during the upcoming weeks, are reviewed.

The agenda for the S&OE meetings in weeks 2-4 is always similar. In these meetings, the docu-
mentation from the previous week is reviewed, if there have been any activities to follow up on
or tasks to be completed during the week. Supply and demand are reviewed along with other KPlIs
to ensure that the focus of the team is set to short-term optimization, and decisions are data-
based. KPIs and their progress are also visually presented in meetings, to ensure the tracking of

goals and performance is more practical and easier. Changes to the base case plans are presented
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by the supply chain planners, and changes requiring holistic decision-making that would be im-
pacting more than one product chain, are discussed and decisions are made in the meeting. New
agreed actions and activities are again documented, and thus, reviewed in the following week's
meeting. The outcome of the meeting is again a consistent and comprehensive steering for pro-
duction, ensuring fulfillment and alignment of supply and demand. Any relevant information that
should be considered in upcoming S&OP planning, is documented in the S&OE meeting and fur-
ther shared to the S&OP team. Meeting agendas and the workflow of the meeting is illustrated

to below Figure 45.

Supply chain
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=Mew steering is

dooumented «Other KPIs review and |_'E\r|sed if
= reguired p
communicated to

g Meeting . J W SE&OE plans e o )
documentation aligned

Figure 45. Proposed S&OE meeting agenda.

7.5 S&OE team roles and responsibilities

S&OE team’s responsibilities were summarized to a managerial-level description available in Ap-
pendix 11. Any of the existing responsibilities were not considered necessary to be removed, but
new responsibility areas and tasks have been added to make the documentation more compre-
hensive and to guide S&OE team members towards a more holistic optimization of the supply
chain. The areas added to the responsibility description include monitoring KPI metrics and com-
munication with key stakeholders related to deviations. Additionally, the responsibilities are in
overall clarified, and sub-processes related to S&OE meeting are added. Also, the key tasks re-

lated to S&OP planning are in the documentation.
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7.6  Implementation roadmap

The implementation of the new S&OE process utilizes methods adopted from the theoretical
framework. Implementation increases the overall comprehensiveness of S&OE and enables the
case company to shift from reactive optimization to proactive optimization, and thus eliminates
the unnecessary fire-fighting. Benefits expected from implementing this new process includes
improvement of the demand forecast process in general, as demand forecast accuracy is moni-
tored more closely. It is also expected that operational costs will decrease by more precise supply
and demand alignment, which also enables more accurate inventory optimization. Consequently,
volatility of the case company’s supply chain will decrease as decisions are made based on data
and in a coordinated, holistic manner. The integration of S&OP and S&OE will also improve, by
promoted communication and monitored progression towards the set objectives. In summary,
the greatest benefit of the implementation is the entire S&OE process becomes more compre-

hensive and precise than before and consequently, additional value will be gained.

Considering the implementation requirements that were outlined in theoretical framework, the
relevant data sources are identified, and their utilization is applied in the new process. New S&OE
process is described and a flowchart, that considers the various sub-processes, is illustrated. Data-
driven decision-making is promoted, within both the S&OE process and in the S&OE meetings,
and performance and progress are actively monitored against objectives. Similarly, responsibility
areas are defined for the S&OE process overall, including identification and management of devi-
ations, and how they are addressed. Overall, the fulfillment of S&OP objectives is monitored com-
prehensively and changes in S&OE scope are taken into account in the objective monitoring. The
implementation roadmap with a preliminary, proposed schedule is further illustrated in Figure

46.

=Approving S&0E meeting structure and agenda
0 8_09/24 =Building KPIs to visualized form

#Training 5&0E team to comply with new process

#=Revising internal documentation
10 1 2 24 =Implementing 5&0E meeting
= =Implementing 3&0E related sub-processes

=|nforming relevant stakehelders regarding the process change

= Following up the success of the implementation of the new

S&0E process by duplicating the survey to S&0E team and S&.0E
- managers

Figure 46. Proposed S&OE implementation roadmap.
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8 Discussion

The main objective of this thesis was to find out, how the S&OE process of the case company
could be holistically developed by evaluating its maturity from the perspective of overall compre-
hensiveness of the process, as well as evaluating current processes’ other S&OE related elements
and challenges. Additionally, this thesis aimed at finding solutions to integrating S&OP and S&OE
processes in order to maximize the added value from S&OE process. Due to the comprehensive
nature of the thesis and complexity of the topic, both quantitative and qualitative methods were
utilized in the research. Eventually, the results of the quantitative survey complemented the find-

ings of the qualitative content analysis performed for the internal documentation.

Theoretical part of this thesis focused on researching and presenting different planning levels
within the business planning framework, their interconnections, and the specific characteristics
of different planning processes. Theory is based on a comprehensive range of literature, but the
construction of the theoretical framework concerning S&OE relied on most parts on online
sources, such as blogs and guides, as the availability of academic research on S&OE is relatively
scarce. Based on the theoretical frameworks and researched best practices, it was possible to
initiate the empirical part of the research. By utilizing findings from theoretical framework, it was
also possible to develop a specific maturity model for the assessment of the current S&OE pro-

cesses state.

Based on the theory, a quantitative survey was conducted for the S&OE team and S&OE managers
in the empirical study, which provided valuable insights into case company’s S&OE processes cur-
rent state, challenges, and potential areas for improvement. In terms of the maturity level, quan-
titative survey was not able to explicitly determine per se, but the maturity evaluation provided
valuable insights and pinpointed specific improvement areas for the holistic development of the
process in overall. Additionally, qualitative research, applying content analysis for the internal
documentation available in the case company’s database, further deepened the understanding
of these topics. Qualitative research also complemented and validated the survey results and

provided further additional knowledge usable for the development process.

Eventually, all research questions and their sub-questions were addressed and answered in the
empirical part of the study. The research questions were considered relevant from the perspec-
tive of the objectives of the study, and answers enabled the development part of this thesis to be

performed. Ultimately, a comprehensive and holistic view of the elements or characteristics
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existing and missing in the current process, as well as the potential challenges potentially hinder-
ing the implementation of a new process was formed. The major challenges in the current process
related to how the S&OE process should be executed and what the process aims to fundamentally
achieve, and what other sub-processes or elements should be included to the process, and the
proposed solutions are considered to be suitable in terms of elevating the maturity level of the

case company’s S&OE process and the framework in general.

8.1 Review of the research questions

In this section, derived from the results of both the quantitative research and the qualitative re-
search, the research questions 1 and 2 are answered. The analyses of these researches focused
on the extent to which the current S&OE process aligns with the theoretical framework, and how
the findings corresponded to the research questions and sub-questions outlined. The structure in
this section is such that the sub-questions for both research questions 1 and 2 are presented and
answered first, which then enables the main research questions to be addressed — the presenta-
tion logic for this section is thus bottom-up. Research questions 1 and its sub-questions were as

follows:

RQ1l: How can the S&OE process be improved?

How is the current S&OE process described?

What is the maturity level of the current S&OE process?

What are the recognized challenges of the current S&OE process?

“How is the current S&OE process described?”

The main characteristics of the typical S&OE process were found from the current configuration,
though some elements were missing. Defining and clarifying S&OE related documentation to en-
hance its overall comprehensiveness was essential to increase its comprehensiveness and usabil-
ity. The clearest development suggestion concerned the process flowchart. Most notable ele-
ments that were missing from the current S&OE process description were the process-relevant
sub-processes, thus the new process flowchart therefore also includes the most relevant sub-
processes outlined in the theory, for demand review, supply review, and S&OE meeting. This find-

ings was also supported by the survey results: there seemed to be gap on the integration of sub-
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processes into the S&OE process, and the S&OE and S&OP processes and their objectives were
not perfectly structured and separated. Therefore, the new S&OE process also includes the per-

spective of integrating S&OP and S&OE, by applying some key practices into it.

“What is the maturity level of the current S&OE process?”

The conclusion regarding the assessment of the general level of maturity of the S&OE process is
that it cannot be definitively described. The reason for this is that the second part of the survey,
which aimed to find answers to the simplified model with YES/NO questions, yielded a lot of var-
iation in responses. Since the model was directly adopted from the author, Supply Chain Media
(2023), the questions related to the model could not be modified for the sake of validity and
reliability of it. Thus, it was assumed that due to this reason, there have possibly been differences
in the interpretation of the questions amongst the respondents. Additionally, it was assumed that
there were also differences in the level of knowledge among respondents, which may have had

impact to the respondents’ answers.

However, for the unified S&OE maturity assessment, the results were more significant. In this
model which consisted of five maturity levels, the average responses ranged between 2 and 3
among both groups, on the scale of 1 to 5. This indicated that it could not again be definitively
determined what the maturity of the current process is per se, but it could be observed, that
there were aspects on all levels that required further development, which assisted in the devel-
opment work within this thesis. Additionally, the found research areas will likely be beneficial for

any future development initiatives associated with the subject of this topic.

The conclusion is that in in order to develop maturity of the S&OE process, it was important to
consider what conclusions could be made in overall, when comparing the results from the survey
to the content analysis results. It seemed evident that the process could be holistically developed
by identifying areas for improvement, by cross-referencing the responses to individual survey
guestions and the findings of the content analysis. Thus, the findings from both researches were
helpful in order to map the current maturity level in approximate scale, and they were considered
to be invaluable in the development process in general, as they provided insights into the most

crucial areas that were in need of improvement in the current process.

“What are the recognized challenges of the current S& OE process?”

The most essential challenges in the current S&OE process are reviewed in this part, and the ones

considered the most crucial were also selected for further development in this thesis. Identifying
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the challenges of the current process was possible by combining research data obtained from the

guantitative survey and qualitative content analysis.

Data management

Different data sources are available, but the available data is not always up to date, as some of it
requires manual updates, thus the data may be outdated by the time it is used to support deci-
sion-making in optimization, which could affect or risk the justification or profitability of the de-
cisions made. Additionally, manual data updates expose it to potential errors and human mis-
takes. Advanced analytics systems, such as predictive analytics, which could provide future fore-
casts based on past data and offer data based recommendations, are not utilized at all. In terms
of data management challenges, the development of this thesis focuses on appropriate data uti-

lization in the S&OE process, but not on the development of the data, or the data systems.

KPI meters and objectives of S&OE process

Similarly, all the target setting, and objectives monitoring that are typically associated with S&OE
in theory were not found in the content analysis, and same conclusion was made based on the
survey results. The case company lacks KPI metrics altogether for their S&OE process. Similar view
is supported by the results of the survey; performance is not constantly monitored, and it is not
entirely clear what is the objective of S&OE. On the other hand, there also seems to be a lack of
clear distinction between the S&OP and S&OE processes, but also on the alignment of their ob-
jectives. The lack of metrics and performance monitoring jeopardizes the focus to be set towards

correct issues, and thus, selecting suitable KPIs was included into the development.

Roles and responsibilities

Discrepancies were also found between theory and documentation regarding the responsibilities
of the team responsible for S&OE planning and the documentation related to it is partly incom-
plete. There are also challenges in perceiving and understanding one's own roles within the S&OE
team, due to the insufficient documentation regarding the roles and responsibilities. Cross-func-
tional collaboration and team structure also seemed to be lacking some elements: although com-
munication channels are clear and cross-functional collaboration does exist and were described,
results indicated that there are challenges in information sharing between different functions. To

address this challenge, a proposed S&OE supply chain planner role description was developed.

Meetings and decision-making
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Some meeting practices related to the S&OE process were already in use, and they certainly have
their place in the process, such as the handshake meeting, where the S&OP plan is implemented
to the operational level. However, it came clear that the S&OE process should also have its own
recurring meeting, that is preferably held on a weekly basis, and where comprehensive decisions
are made based on their profitability impact and data. These decisions in the meeting should be
holistically made, and the meeting should be led by a facilitator, S&OE leader. Thus, the method
of having unified S&OE meeting included in the S&OE process ensures that decision-making is
consistent and considers all product chains and their relations, rather than making decisions in-

dependently for different product chains without considering decisions’ overall impact.

RQl: How can the S&OE process be improved?

By answering to the presented sub-questions, it is now possible to address the first research ques-
tion of this thesis. According to the findings of this research, there was quite a much room for
improvement in the current S&OE process. Some areas for development were beyond the scope
of this thesis, such as improving data management and the implementation of entirely new ad-
vanced analytics systems, that would enhance the accuracy and efficiency of the process. How-
ever, some low-hanging fruits were clearly identifiable and could be developed in this thesis.
These included i.e., visualizing the S&OE process with a flowchart and specifying and documenting
sub-processes relevant to S&OE, including recurring S&OE meetings. Thus, the responsibilities
and areas of responsibility of the S&OE team were also clarified by describing the process in more
detail. Additionally, by selecting and implementing suitable KPI metrics to ensure data-based de-
cision-making, the efficiency, accuracy, and overall comprehensiveness of the process relative to

its and S&OP’s objectives can be monitored in the future.

Research questions 2 and its sub-questions were as follows:

RQ2: How can the S&OE process be linked to S&OP process to close the gap?

How should the S&OE team be organized and work to reach the set S&OP targets?

How can additional value be captured by linking S&OE to S&OP?

What kind of key performance indicators should be implemented to track the per-

formance of S&OE?

“How should the S&OE team be organized and work to reach the set S&OP targets?”
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The first sub-question was already partially addressed in the first section of the first research
question. By distinguishing S&OP and S&OE processes more precisely, and by defining the de-
scription and scope of the S&OE process, as well as implementing KPI metrics, achieving S&OP
objectives becomes easier. The key takeaway was that the target setting should be clarified, and
the results and performance must be constantly monitored in the S&OE process, in order to allow

the S&OE team to constantly work towards achieving them.

“How can additional value be captured by linking S&OE to S&OP?”

An answer to this sub-question was also found. By separating the S&OP and S&OE processes,
clarifying the objectives of the S&OE process along with defining the roles and responsibilities in
S&OE and by monitoring processes performance and making decisions based on data, that is al-
ways up to date and reliable, as well as consistently addressing them in the S&OE meetings, it is
possible to enhance objective attainment in general. Thus, based on these development initials,
supply chain optimization will be more comprehensive, and therefore, unlock the full potential of

S&OE as a value-adding process.

“What kind of key performance indicators should be implemented to track the performance of

S&OE?”

The implemented KPI metrics should align with the desired outcomes and reflect the agreed ob-
jectives: it is not relevant to measure something just for the sake of measuring; instead, the cho-
sen metrics should also serve the ultimate purpose. Thus, in collaboration with the case company,
it was decided to implement the following metrics to the S&OE process to track delivery perfor-
mance, actualization of production plans, accuracy of demand forecast, and service level. There-
fore, the selected KPI metrics were: OTIF (On-Time In-Full), schedule attainment, service level,

and forecast accuracy.

RQ2: How can the S&OE process be linked to S&OP process to close the gap?

Again, derived from the answers to the sub-questions, it becomes possible to address the second
research question of this thesis. Linking S&OE process to S&OP process is expected to be straight-
forward after all: by defining the purpose of each process and objectives and distinguishing them
from each other, as well as clarifying responsibilities and roles related to the S&OE process, it is
expected that the new process will close the gap between them. The future S&OE planning should
focus on attainment of S&OP plans, but the S&OE plans can also differ from S&OP plans, as a

result of constant supply chain optimization. Thus, it is vital to ensure that the S&OE process
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deploys and executes plans from S&OP, but the deployment comes through the typical disaggre-
gation, and other elements such as addressing demand fluctuation and supply chain deviations,
are considered within the S&OE scope. Execution of S&OP should therefore follow the set S&OE
objectives, but S&OE focus should be on the active monitoring and optimization of the supply
chainin overall. Thus, the new S&OE process description is considered to be relevant and justified
for this purpose as well; it will close the gap between S&OP and S&OE, and S&OE team will have

their focus set towards relevant issues and constant supply chain optimization in the short-term.

8.2 Summary of development initiatives

The results of both quantitative and qualitative research clearly indicated areas requiring devel-
opment in the current process. Based on the understanding and on the findings from the re-
searches, it was possible to leverage theoretical insights to develop a new S&OE process for the
case company. Key elements in the new S&OE process included implementation of sub-processes
such as demand review, supply review, KPI metrics, and S&OE meetings. From a holistic perspec-
tive, the S&OE process was defined more precisely, and a flowchart outlining the workflow was
created. Additionally, certain tasks and activities were proposed to be included in the responsi-
bility description of the S&OE team. In terms of the objectives of the study, the identified areas
for improvement were relevant and clearly needed. Ultimately, a proposal to the case company
in terms of implementing the S&OE process is provided in terms of a timeline addressing different

elements of the new process, and implementation is expected to begin in August 2024.

8.3  Challenges during the research

Several challenges were encountered at different stages during this thesis. Defining and selecting
the research questions turned out to be time-consuming, as it had to be ensured that they would
be comprehensively addressing the research objectives and thus, would enable researcher to de-
velop the process in alignment with the research objectives. Other challenge related to the nar-
rowing of the research topic and theoretical framework, so that the thesis would not become too
broad and too confusing, while still addressing all the issues relevant to the research objectives.
Due to this, the ultimate decision was however to cover the business planning framework on
general level, as well as S&OP and IBP in theory, while some other related elements to them were

decided to be left out, such as the sub-processes of S&OP. Including other planning processes in
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addition to S&OE were thus considered a necessity, in order for the reader to understand the big
picture and the interdependencies between different planning levels. Upon investigating and con-
ducting the material related to the theoretical framework, it came apparent that there is in fact
a lot of theory available in S&OP, so deciding and selecting the most relevant sources was also
very time-consuming. However, since S&OE is a relatively new and unknown planning process
and concept, there was hardly any academic research available regarding it, and thus, this thesis

had to mostly rely on online sources and previous studies concerning it.

Also choosing an appropriate research approaches and methods turned out to be somewhat chal-
lenging, due to the complexity and broadness of the research topic. Thus, it was believed right at
the beginning that relying entirely on quantitative or qualitative research alone might lead to a
situation, where some relevant or essential aspects of the current processes maturity and its de-
velopment needs would have been overlooked, or not identified at all. Therefore, when the de-
cision to use two different approaches was made, it became apparent that there would be a lot
of material and results to be analyzed, which turned out to be very demanding and time-consum-
ing. In retrospect, it could probably have been also possible to include open-ended questions in
the quantitative survey instead of performing qualitative content analysis, as the open-ended
guestions might have had addressed the same issues that were identified in content analysis. This
could have potentially saved time and resources in this this thesis, and lead to similar kind of
results. Despite of all the challenges, the research and its findings are however considered to be
valuable and based on them, relevant development suggestions were made for the case com-
pany. The outcome of this thesis is considered to provide tangible financial benefits for the com-

pany, once the new process is fully implemented.

The reliability of the results of this study must be evaluated from two different perspectives. The
validity and reliability of the quantitative survey in overall is considered to be on a good level.
However, as the survey consisted of three different sections, it is beneficial to critically reflect
the various sections. The results of the first research section that assessed the challenges within
the current process and in regard to the implementation of a new process, were considered to
be reliable and valid. Results provided useful insights regarding the challenges and the same chal-

lenges were also identified, and thus validated, by performing the qualitative content analysis.

The second part of the survey and its results are to be considered semi-reliable and semi-valid,
due to the complexity of the questions, which might have led to partial systematic error. The
guestions had to be presented in a certain way, since the responses from this section of the survey

were derived from a specific maturity model that was presented in the theory. Thus, it is possible
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that due to the formulation of the questions, the respondents may have interpreted some of the
questions differently compared to how they were intended to be understood. Also, it should be
considered possible that the numerical responses were influenced by respondents’ subjective ex-
periences, possible motivational factors or even their general knowledge level of the current pro-
cess. In overall, despite the possibility of an error, the responses however assisted in forming the
big picture for the sake of the development process in this thesis, so they were however consid-

ered to be useful, and insightful.

The results of the third section can be considered reliable and valid and they proved to be the
most beneficial also for this thesis out of all the sections of the survey. The purpose of the ques-
tions within this section was to determine the maturity level of the case company's current S&OE
process, and to identify and pinpoint clear improvement areas in the current process, which could
be further utilized in the process development phase. The results allowed to make clear conclu-
sions about the maturity level by placing them within the Unified S&OE maturity model, which,
in combination with the results from the qualitative content analysis, greatly contributed to the

development work in this thesis.

The results from the qualitative content analysis of internal documentation were considered to
be reliable and valid. The documentation was relevant to the research objectives, and the chosen
qualitative method was considered suitable. Ultimately, elements identified and found from the
internal documentation, and insights derived from them, also supported the results of the quan-
titative research, but in addition, they provided invaluable information that proved to be benefi-
cial for the development altogether. In conclusion, the research methods were overall appropri-
ate and suitable for this thesis, and based on the research, comprehensive and feasible solution
proposals for the case company were developed. It should be however noted that the results of
the study may not necessarily be generalizable to other companies operating in the same indus-
try, but the findings, and used research methodology can be valuable for similar researches con-

cerning S&OE and process maturity.

8.4  Self assessment

Conducting this thesis was challenging, yet highly educational. Prior to starting the project, | out-
lined some relevant aspects that should be studied based on my previous experience, and also

set personal goals for my own self-development, and imagined how this self-development could
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be utilized in my future career endeavors. This goal-oriented approach pretty much guided the
entire thesis process and | actually had even defined, how | wanted to execute the research and
what are my goals for this thesis. A bit too ambitious, in retrospect. Not very surprisingly, the
vision | had ended up causing a lot of pressure in the end, as due to my personality, | often tend
to be striving for perfection with my own work. Further, as | sometimes struggle to summarize
information effectively, it results in lengthy explanations that can be confusing to follow. During
this project, this personality trait led to a situation that more than once, | had to return back to
my goals and vision and remind myself that it's sometimes better to keep things rather too simple

than too complex and re-do some of the things | had already done.

However, what helped a lot with this thesis after all, is that | had the possibility to utilize at least
some of the expertise and subject matter knowledge | have accumulated over the years regarding
supply chains and their planning processes. Additionally, | was able to utilize my development-
oriented personality, as | have always enjoyed critically examining different things and findings
ways to improve them. It could be argued, that instead of choosing to take this business-oriented

path in my studies, | could have also pursued a career as an engineer. Who knows.

Nevertheless, as the research progressed and my knowledge and understanding deepened, |
found my interest towards different business planning processes to start growing exponentially.
Simultaneously, | was also faced with some hard realities, when | realized that | had assumed |
already knew pretty much everything about this subject, but instead, | had to critically review my
own level of knowledge and admit that in fact, | barely know anything at all. However, in a way,
this was a turning point that increased my interest towards the topic even more, which likely also

positively contributed to the outcome after all and accelerated my learning curve even more.

In terms of successes, | feel that | succeeded very well with information gathering and managed
to utilize a wide range of different sources and perspectives in this thesis. Especially considering
S&OE process is so relatively new and under-studied. On the other hand, this also presented chal-
lenges at times—finding relevant and reliable information was not always easy, and on several
occasions, | had to return to my previous research in light of new information, and critically eval-
uate my sources, and completely re-do what | had already done. However, | feel like | managed

to conclude a very comprehensive theoretical framework after all.

In the end, | feel that this thesis greatly improved my knowledge of the subject, but also my skills
of developing things. | was enjoying writing this thesis and exploring the topic, and most im-

portantly, | feel like I've actually done something meaningful — thus, | truly hope, that maybe
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someday, someone else finds my thesis beneficial for their own purposes. For now, | could say

that | am truly an expert on this field, and happy to have taken this long and demanding journey.

8.5  Future development suggestions

In reference to the chapter discussing IBP in theoretical framework, which describe the key dif-
ferences between IBP and S&OP, and during analyzing the documents, it was identified that it
might be beneficial for the case company to also research their S&OP processes’ maturity level.
This is due to the current S&OP process holding some characteristics, that are typically described
to be achieved in the IBP, which as a planning process, is more mature than typical S&OP. This is
because the case company’s current S&OP process aims at delivering financial business objectives

based on value, rather than only focusing on balancing demand and supply volumes

It is recommended to also investigate, whether there would be benefits for the case company in
terms of developing their data management in overall. The research of this thesis revealed that
data updates are not currently automated, which may to some extent pose challenges to com-
prehensive optimization of the whole supply chain, and also, consumes resources due to manual
work. Additionally, case company lacks advanced analytics systems, which could be used to create

demand and supply forecasts based on for example historical data or external market factors.

Lastly, it is recommended to assess the current competence level of the S&OE team and to de-
velop their skill levels further. The survey results revealed that there are potentially some gaps in
knowledge in general, in terms of the S&OE process. Some of these gaps can be addressed by the
implementation of the new S&OE process, along with some internal training regarding the pro-
cess, but the implementation does not explicitly concern fundamental issues within the skill levels
of individuals. Additionally, it is recommended to repeat the presented quantitative survey in full
in spring 2025 to evaluate, whether there has been any improvement in perceptions, knowledge
and skill levels by the implementation of the new process. Also, utilizing survey’s third section in
the future assessments would likely provide valuable insights in terms of whether the maturity of
the new S&OE process has been then increased, or is perceived to have increased, enabled by the

implementation of the new process.
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Appendices

Appendix 1. Business Process Model and Notation model of S&OE (Carvalho 2018)
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Appendix 2. S&OE implementation readiness survey.

Q1. On a scale of 1 to 5, how would you rate the overall accessibility and timeliness of sales and demand forecasts
data from PowerBI?

1: The data is severely outdated and challenging to access.

2: The data is somewhat outdated but accessible.

3: The data is moderately up to date and accessible.

4: The data is mostly up to date and accessible, with minor room for improvement.

5: The data is highly up to date and easily accessible.

Q2. On a scale from 1 to 5, how would you rate the overall accessibility and timeliness of production schedules data
from Spiral Schedule?

1: The data is severely outdated and challenging to access.

2: The data is somewhat outdated but accessible.

3: The data is moderately up to date and accessible.

4: The data is mostly up to date and accessible, with minor room for improvement.

5: The data is highly up to date and easily accessible.

Q3. On a scale from 1 to 5, how would you rate the overall accessibility and timeliness of production forecasts data
from Spiral Plan?

1: The data is severely outdated and challenging to access.

2: The data is somewhat outdated but accessible.

3: The data is moderately up to date and accessible.

4: The data is mostly up to date and accessible, with minor room for improvement.

5: The data is highly up to date and easily accessible.

Q4. On a scale from 1 to 5, how would you rate the overall accessibility and timeliness of product inventory data
from ROMMS?

1: The data is severely outdated and challenging to access.

2: The data is somewhat outdated but accessible.
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3: The data is moderately up to date and accessible.

4: The data is mostly up to date and accessible, with minor room for improvement.

5: The data is highly up to date and easily accessible.

Q5. On a scale from 1 to 5, how much does the current process use manual methods versus automated technology
to update demand forecast?

1: The process heavily relies on manual methods with little automation.

2: The process is somewhat manual, with limited automation.

3: The process is balanced between manual and automated methods.

4: The process is mostly automated, with some manual processes.

5: The process is highly automated, with minimal manual intervention.

Q6. On a scale from 1 to 5, how much does the current process use manual methods versus automated technology
to update production forecast?

1: The process heavily relies on manual methods with little automation.

2: The process is somewhat manual, with limited automation.

3: The process is balanced between manual and automated methods.

4: The process is mostly automated, with some manual processes.

5: The process is highly automated, with minimal manual intervention.

Q7. On a scale from 1 to 5, how readily available and accessible are advanced analytics systems (such as predictive
and prescriptive analytics for real-time market analysis) to support decision-making in S&OE?

1: Advanced analytics systems are not readily available and accessible.

2: Advanced analytics systems are somewhat available and accessible, but improvements are needed.

3: Advanced analytics systems are reasonably available and accessible, with some room for improvement.

4: Advanced analytics systems are quite available and accessible, with minor areas for improvement.

5: Advanced analytics systems are highly available and accessible.

Q8. On a scale of 1 to 5, how well-defined and comprehensive are the objectives and targets of the current S&OE
process?

1: Objectives and targets are unclear and incomplete.

2: Objectives and targets are somewhat defined but lack comprehensiveness.

3: Objectives and targets are reasonably defined and somewhat comprehensive, with some room for improvement.

4: Objectives and targets are well-defined and comprehensive, with minor areas for improvement.

5: Objectives and targets are very clearly defined and highly comprehensive.

Q9. On a scale of 1 to 5, how effectively does the unified S&OE meeting - if present - facilitate comprehensive deci-
sion-making and target setting across various product chains? (Note: this question refers to a recurring, unified
S&OE meeting for the whole S&OE team)

1: No unified S&OE meeting; decisions are ad hoc.

2: Limited meeting support; decisions mostly ad hoc.

3: Moderate meeting support; decisions mainly ad hoc.

4: Substantial meeting support; ad hoc decisions prevalent.

5: Significant meeting support; occasional ad hoc decisions.

Q10. On a scale of 1 to 5, how well are communication procedures implemented to ensure clear communication,
distinct target setting, and collaboration between S&OE and S&OP processes? (Note: this question refers to infor-
mation flow between the S&OP and S&OE processes)
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1: Poor implementation, hindering communication, collaboration, and target setting.

2: Partially implemented, with room for improvement in communication, collaboration, and target setting.

3: Moderately implemented, supporting some communication, collaboration, and target setting.

4: Well implemented, with minor areas for improvement in communication, collaboration, and target setting.

5: Highly effective implementation, ensuring clear communication, robust collaboration, and distinct target setting.

Appendix 3. S&OE general maturity assessment survey.

Answers: YES or NO

1. Is there a distinct process for both tactical (S&OP) and operational (S&OE) decision-making within the

company?

2. s the S&OE process managing demand and supply plans at a more detailed level compared to the S&OP

process?

3. Do the objectives of the S&OE process match the written guidelines set in the S&OP process and follow a

formal handover from S&OP to S&OE?

4. Is there a written guidelines that outlines how products are allocated to customers based on pre-defined

business rules when there are supply constraints?

5. Are there clear written guidelines or procedures for handling deviations, such as unexpected demand or

production disrupts, in S&OE?

6. Do all business functions (S&OE team and other key stakeholders) involved in short-term planning have

clearly defined roles and responsibilities within the S&OE process?

7. Are demand and supply performance monitored on a weekly basis using predefined KPIs along with relia-

ble data to identify any gaps with the S&OP plan?

8. Are there standard and formalized preparation activities conducted before each S&OE meeting to ensure

decision-making is based on the most recent demand and supply outlook?

9. Does the structure of the current S&OE meeting adhere to a clear and formalized agenda and are the

output actions from the S&OE meeting also actively documented and followed up?

10. Apart from the current product chain specific “S&OE handshake”-meetings, is there a unified S&OE meet-

ing for the whole S&OE team and key stakeholders available?

11. Arethe supply and demand plans stored and managed within an enterprise resource planning (ERP) and/or
Advanced Planning and Scheduling (APS) system, allowing for real-time updates to S&OE plans? (Note: this

refers to Spiral tools in Neste context)
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Appendix 4. Unified S&OE maturity model survey.

Q1. On a scale of 1 to 5, how would you assess the team structure and collaboration within the S&OE process?

1: Poor structure and collaboration within the S& OE process.

2: Limited structure and collaboration within the S& OE process.

3: Moderate structure and collaboration within the S&OE process.

4: Good structure and collaboration within the S&OE process.

5: Excellent structure and collaboration within the S&OE process.

Q2. On a scale from 1 to 5, how would you rate the integration and coordination among other stakeholders, such as
operations, suppliers, and partners?

1: Poor integration and coordination among operations, suppliers, and partners.

2: Limited integration and coordination among operations, suppliers, and partners.

3: Moderate integration and coordination among operations, suppliers, and partners.

4: Good integration and coordination among operations, suppliers, and partners.

5: Excellent integration and coordination among operations, suppliers, and partners.

Q3. On a scale of 1 to 5, how effectively are other S&OE-related sub-processes, such as the execution of S&OP plan
and scenario-modelling, integrated into the S&OE process?

1: Poor integration of other S& OE-related sub-processes.

2: Limited integration of other S& OE-related sub-processes.

3: Moderate integration of other S&OE-related sub-processes.

4: Good integration of other S&OE-related sub-processes.

5: Excellent integration of other S&OE-related sub-processes.

Q4. On a scale from 1 to 5, how well are tactical (S&OP) and operational (S&OE) decision-making separated and
structured at Neste, through distinct (yet interconnected) S&OP and S&OE processes?

1: Poor separation and structure between S&OP and S&OE decision-making.

2: Limited separation and structure between S&OP and S&OE decision-making.

3: Moderate separation and structure between S&OP and S&OE decision-making.

4: Good separation and structure between S&OP and S&OE decision-making.

5: Excellent separation and structure between S&OP and S&OE decision-making.

Q5. On a scale of 1 to 5, how well-defined are the roles and responsibilities among S&OE team members?

1: Poor clarity in understanding roles and responsibilities among S&OE team members.

2: Limited clarity in understanding roles and responsibilities among S& OE team members.

3: Moderate clarity in understanding roles and responsibilities among S&OE team members.

4: Good clarity in understanding roles and responsibilities among S&OE team members.

5: Excellent clarity in understanding roles and responsibilities among S&OE team members.

On a scale of 1 to 5, how well-organized, defined, and documented are all the S&OE-related processes?

1: Poor organization, definition, and documentation of S&OE-related processes.

2: Limited organization, definition, and documentation of S& OE-related processes.

3: Moderate organization, definition, and documentation of S&OE-related processes.

4: Good organization, definition, and documentation of S& OE-related processes.

5: Excellent organization, definition, and documentation of S&OE-related processes.

Q7. On a scale from 1 to 5, how effectively are performance objectives from the S&OP plan aligned with internally
available information to adapt to demand fluctuations or other short-term deviations in S&OE?

1: Poor alignment of performance objectives and internal information to adapt to short-term deviations.

2: Limited alignment of performance objectives and internal information to adapt to short-term deviations.

3: Moderate alignment of performance objectives and internal information to adapt to short-term deviations.

4: Good alignment of performance objectives and internal information to adapt to short-term deviations.

5: Excellent alignment of performance objectives and internal information to adapt to short-term deviations.
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Q8. On a scale of 1 to 5, how effective is the holistic decision-making and alignment of product chain-specific plans
in the S&OE meeting, to ensure further alignment with general company objectives and S&OP plan?

1: Poor holistic decision-making and alignment with company objectives in S&OE meetings.

2: Limited holistic decision-making and alignment with company objectives in S&OE meetings.

3: Moderate holistic decision-making and alignment with company objectives in S& OE meetings.

4: Good holistic decision-making and alignment with company objectives in S&OE meetings.

5: Excellent holistic decision-making and alignment with company objectives in S& OE meetings.

Q9. On a scale of 1 to 5, how effectively are S&OE process performances measured using statistical and quantitative
techniques, such as predefined key performance indicators (KPI)?

1: Poor utilization of statistical and quantitative techniques.

2: Limited application of statistical and quantitative techniques.

3: Moderate use of statistical and quantitative techniques.

4: Good utilization of statistical and quantitative techniques.

5: Excellent utilization of statistical and quantitative techniques.

Q10. On a scale of 1 to 5, how effective is the extent of data and information sharing across all supply chain stake-
holders and business units?

1: Poor sharing of data and information across stakeholders and business units.

2: Limited sharing of data and information across stakeholders and business units.

3: Moderate sharing of data and information across stakeholders and business units.

4: Good sharing of data and information across stakeholders and business units.

5: Excellent sharing of data and information across stakeholders and business units.

Q11. On a scale from 1 to 5, how well do the S&OE processes’ KPIs align with the overall supply chain KPIs and con-
sequently, guide the S&OE team towards the set S&OP targets and other general company level targets?

1: Poor alignment between S&OE and overall supply chain KPIs.

2: Limited alignment between S&OE and overall supply chain KPIs.

3: Moderate alignment between S&OE and overall supply chain KPIs.

4: Good alignment between S&OE and overall supply chain KPIs.

5: Excellent alignment between S&OE and overall supply chain KPIs.

Q12. On a scale from 1 to 5, how well does the S&OE team leverage advanced analytics and other supportive sys-
tems to adapt to and manage emerging trends/patterns and deviations in the value chain?

1: Poor use of advanced analytics and supportive systems.

2: Limited use of advanced analytics and supportive systems.

3: Moderate use of advanced analytics and supportive systems.

4: Good use of advanced analytics and supportive systems.

5: Excellent use of advanced analytics and supportive systems.

Appendix 5. Unified S&OE maturity model survey frequency distribution table.

S&0E team S&0E managers
g Absolute Absolute Relative Cumulative Absolute Absolute Relative Relative
core . . Score .
frequency cumulative frequency relative frequency cumulative frequency frequency
1 9 g 9 % 9% 1 5 5 10 % 10 %
2 33 42 34 % 44 % 2 11 16 23 % 33 %
3 39 81 M % 84 % 3 26 42 54 % 88 %
4 15 96 16 % 100 % 4 6 48 13 % 100 %
3 0 96 0% 100 % 5 0 48 0 % 100 %
Total 96 100 % 100 % Total 48 100 % 100 %

Appendix 6. Thematic data table for qualitative content analysis of Business Planning Framework.
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several planning levels

Theme Included | Not included |Partially included S ry and disparencies of doc t analysis

Planning processes' hierarchy is defined X Found in documentation

Objectives of planning levels follow top- « Found in documentation

down logic

Planning process interval X Found in documentation

Planning horizons are specified x Partially found in documentation; S&OP planning
horizon (1-27 months) differs from theory

Data granularity in data points X Found in documentation

Scope of each planning level Partially found in documentation; operations plan is

X placed between S&OP and S&OE, which deviates from

theory

Supply & demand planning is performed at < Found in documentation

Appendix 7. Thematic data table for qualitative content analysis of S&OE process.

S&OE process & process characteristics

Theme Included | Not IPartiaIIy Summary and disparencies of document analysis
included | included
S&OE planning horizon is between 0-3 months ® Found in documentation
SEOE facilitates alignment of business strategy X Found in documentation
S&OE has set Key Performance Indicators X Not found in documention
S&OE flowchart is described X ot found in documention, but process is verbally described
S&OE is a weekly iterative process X Found in documentation
SEOE executes S&0OP plans X Found in documentation
SROE disaggregates S&0P plans X Found in documentation
SEOE tracks supply and demand data X Found in documentation
S&OE tracks in metrics, such as supply and demand, in Tools for data tracking are available, but documentation doesn't specify data
real-time ' update cycles
S&OE is data driven X Partially found in documentation; but not specified
SE&OE consists of data-driven sub-processes (demand ot found in documentation; documentation does not address topics specifically
review, supply review, production capacities & supplier *
S&OE has a dedicated meeting practices Not found in documentation; "handshake"-meeting is performed between S&OE and
! operational planning, but no dedicated S&0OE meeting available
S&OE process has a leader that facilitates decision- Not found in documentation
making ¥
SEOE utilizes advanced analytics X Not found in documention
SEOE re-schedules production in accordance with . Partially found in documentation; production scheduling is described to be under
supply and demand outlook the responsibility of operational planner
S&OE monitors deviations and optimizes supply chain if . Partly found in documentation; process for deviation-handling to some extent
necessary described, demand monitoring partly defined
S&OE guides operational planning ® Found in documentation
SEOE is integrated with SROP X Found in documentation
S&OE and S&0P should have separate teams and Partially found in documentation; some disparency, such as S&OE team being
objectives x responsible of S&OP plans feasibility. Objectives are to some extent defined.
SEOE adds value to S&OP by providing short-term Found in documentation
insights X
S&OE communicates cross-functionally ® Found in documentation
SEOE is profitability driven X Found in documentation
SEOE team has defined roles and responsibilites X Found in documentation
S&OE plans are holistically reviewed to ensure Partly found in documentation; S&OE follows the objectives of ather planning
alignment with company objectives and S&0P plans X levels, but no clear decision-making mechanism defined

Appendix 8. Thematic summarized data table for qualitative content analysis.
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Themes summarized by their characteristics Included | Mot included | Partially included
x
Business Planning Framework definition
X
S&O0E process general description
x
S&0E sub-process descriptions
X
S&OE flowchart described
X
S&O0E connected with S&0P
X
S&0OE connected with operational planning
X X
S&OE tracking tools are available
X
S&OE tracking tools provide real-time data
X
S&OE advanced analytics available
X
SE&OE process is led by a 58&OE leader
x
S&OE constantly optimizes supply chain
x
SE&OE objectives clear
X
SEOE teams' responsibilities & roles defined
X
SEOE meeting available
X
SEOE key performance indicators available
Summary 5 &6 5

Appendix 9. Final conclusions from the qualitative content analysis.

Theory requirements for this theme are fulfilled Included | Not included | Partially included
Business Planning Framewaork and hierarchies are described X
S&OE process is comprehensively described x
S5&0E process focuses on short-term optimization of the supply chain x
SE&0E process utilizes necessary tools for real-time tracking of the supply chain X
SEOE objectives and responsibilities are defined and monitored X
5&0E deploys relevant sub-processes and meeting practices x
Summary 2 0 4

Appendix 10. S&OE flowchart.
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Appendix 11. Managerial-level responsibility description for S&OE team.
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