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Abstract
This paper’s purpose is to evaluate empirical and theoretical perspectives in Sales 
and Operations Planning (S&OP). The methodology consists of a systematic lit-
erature review, analysing 292 publications from academics and practitioners. The 
results reveal that the empirical evidence has been initially obtained by practition-
ers and subsequently acquired by academics with a growing interest in recent years. 
Three main research streams are identified: S&OP and performance, implementa-
tion of S&OP, and contextualisation of S&OP designs. The investigation of theo-
retical foundations reveals an upward trend in external general theory usage and first 
signs of internal theory development in S&OP. The research findings call for more 
exploratory research to enhance the knowledge in the identified research streams and 
their interrelation. Herein, applying the design science approach is recommended 
to integrate practitioners into academic research. Further implications embrace 
a call for more theory-informed empirical S&OP research in a two-prone agenda: 
applying general theories from other fields and developing internal theories through 
middle-range theorising. A limitation of this paper is its focus on empirical stud-
ies, not embracing conceptual papers. Applications of this paper’s findings can help 
academics and practitioners to advance their understanding of the S&OP phenom-
enon. The awareness of study findings in the three main research streams, combined 
with empirical and theoretical research implications, can support the development of 
solutions to improve the S&OP effectiveness and evidence-based decisions in real-
life settings. This work’s originality lies in the analysis of the S&OP literature with 
the focus on the evolution of empirical evidence and the theoretical foundations.
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1 Introduction

Sales and Operations Planning (S&OP) is an emerging Operations Management 
(OM) topic with growing interest from academics and practitioners. It strives to 
balance demand and supply by aligning decisions of different functional areas to 
develop an integrated set of plans (Thomé et al. 2012a). S&OP combines vertical 
alignment, bridging strategy to operations throughout various levels of the organ-
isation, with horizontal alignment, referring to cross-functional intracompany 
integration (Grimson and Pyke 2007). The high interest in S&OP is reflected by 
the increasing number of studies published and implementations in the industry 
(Tuomikangas and Kaipia 2014; Noroozi and Wikner 2017). However, there is 
still no unified perception of what S&OP embraces and how it works (Swaim 
et al. 2016; Scavarda et al. 2017; Kristensen and Jonsson 2018). Although there 
are first attempts to synthesise the research on this topic, the body of empirical 
evidence on S&OP remains highly fragmented (Thomé et al. 2012a; Noroozi and 
Wikner 2017), and there is no “unified agenda for future research on S&OP prac-
tices” (Kristensen and Jonsson 2018, p. 20). This hinders the development of a 
common understanding of S&OP.

To develop a common understanding of an emerging management topic, it is, 
on the one hand, essential to gather and investigate empirical evidence (Adams 
et  al. 2017). Herein, practitioners’ contributions can provide important comple-
mentary material to academic research (Pawson et al. 2005; Adams et al. 2017). 
Practitioners can provide additional evidence, complement and contextualise 
findings from academic sources, and explore new themes (Adams et  al. 2017). 
For S&OP, this is reflected by the calls for empirical research to understand its 
phenomenon better (Thomé et  al. 2012a; Tuomikangas and Kaipia 2014; Kris-
tensen and Jonsson 2018). On the other hand, it is helpful to apply theories from 
other fields to support the comprehension and explanation of certain phenomena 
in emerging topics (Amundson 1998; Defee et al. 2010; Spina et al. 2016). The 
awareness of theoretical foundations can help researchers and practitioners inter-
pret research findings to better understand and solve real-life problems (Walker 
et al. 2015). Analysing how theories were applied has been the subject of investi-
gation in various studies that investigated the evolution of OM topics (e.g., Defee 
et al. 2010; Spina et al. 2016). However, such an investigation has not yet been 
conducted for the topic of S&OP, which has recently been highlighted as a litera-
ture gap (Kristensen and Jonsson 2018).

To the best of the authors’ knowledge, no comprehensive study has investi-
gated the S&OP literature focusing on analysing the evolution of empirical evi-
dence and the theoretical foundations. The goal of this paper is to evaluate empir-
ical and theoretical perspectives in S&OP by investigating current advances in 
this research domain and proposing a future research agenda towards the develop-
ment of a common S&OP understanding. Hence, the following research questions 
(RQs) are posed:

RQ1: How has S&OP evolved as a research domain?
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RQ2: What are promising directions for future developments in S&OP 
research?

The RQs are addressed by a systematic literature review (SLR), an approach 
that investigates and consolidates the accumulated knowledge of a research domain 
within one study in a transparent and replicable way (Tranfield et al. 2003; Denyer 
et al. 2008). Following the guidelines from Adams et al. (2017), the SLR is extended 
beyond scientific publications and embraces material from practitioners published 
in the grey literature (i.e., generally not available in scientific databases and with-
out the formal academic reviewing process of scientific publications, Krawczyk-
Sokolowska et al. 2019). The use of grey literature is appropriate since S&OP has 
its origin in the industry (Ling and Goddard 1988). This paper complements previ-
ous SLRs in S&OP (Thomé et al. 2012a b; Tuomikangas and Kaipia 2014; Noroozi 
and Wikner 2017; Kristensen and Jonsson 2018) by several means. It focuses on 
the assessment of evidence-based research in S&OP, investigating its evolution from 
non-scientific seminal works written by practitioners to scientifically rigorous stud-
ies written by academics. It also systematically analyses the different methodologies 
applied, contingencies considered, and empirical evidence observed, and organises 
the literature findings into main research streams. Furthermore, this paper offers a 
first comprehensive investigation of the theoretical foundations of S&OP research, 
analysing the theory usage in S&OP studies. As studies that do not directly address 
theories can still contribute to theory building through developing and applying 
models and frameworks (Spina et  al. 2016), this analysis is enriched by adopting 
Meredith’s (1993) theory development approach to assessing in how far available 
frameworks and models contribute to theory building in S&OP. The analysis of 
this paper leads to an agenda that provides future research directions to enhance the 
S&OP understanding for both academics and practitioners.

The remainder of this paper is structured as follows. Section 2 provides the litera-
ture background for this research, emphasising the importance of empirical evidence 
and theoretical foundations. Section 3 presents the research methodology adopted. 
Section 4 presents the research findings addressing RQ1, while Sect. 5 offers direc-
tions for future S&OP research to answer RQ2. Finally, Sect.6 presents the conclu-
sion and research limitations.

2  Literature background

S&OP is an emerging OM topic. Emerging topics are usually characterised by a 
dispersed knowledge base, a missing common understanding, inconsistent and pro-
liferating constructs, and a lack of unifying theories (Burgess et  al. 2006; Adams 
et  al. 2017). To investigate the evolution of such emerging topics, it is important 
to analyse the accumulated empirical evidence and the application of theory in the 
topic, as well as their interrelation (Chicksand et  al. 2012; Burguess et  al. 2006; 
Spina et al. 2016). Such investigations are important to help a topic mature (Defee 
et al. 2010; Spina et al. 2016).
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Empirical evidence is paramount for investigations in OM topics. The term 
empirical can be defined as “knowledge based on real-world observations or experi-
ment” (Flynn et al. 1990, p. 251). According to Rousseau et al. (2008, p. 480), “evi-
dence is the essence of human knowledge. It deals with the regularities our senses 
and measuring tools can detect.” Accordingly, empirical evidence refers to regu-
larities observed and measured in real-life settings. Particularly in emerging topics, 
practitioners are a valuable source of empirical evidence (Adams et al. 2017). Their 
assumptions and questions are important to drive research (Pawson et al. 2005) and 
provide important evidence to explore new phenomena (Adams et al. 2017). Prac-
titioners can increase the findings’ relevance, but without scientific rigour, empiri-
cal evidence can mislead management into the common flaws of basing decisions 
solely on the grounds of “obsolete knowledge, personal experience, specialist skills, 
hype, dogma, and mindless mimicry of top performers” (Pfeffer and Sutton 2006, 
5). Therefore, practice and research should inform each other in a way of bridging 
relevance and rigour (Vermeulen 2005).

This corresponds to the call for evidence-based management practices, defined 
as “the complementary use of scientific evidence and local business evidence” 
(Rousseau et al. 2008, 481). Evidence-based management is grounded on the prem-
ise that practical decisions should be made on the best available evidence (Pfeffers 
and Sutton 2006). For this, the awareness of the quality of evidence is essential. A 
proxy measure for the quality of evidence can be provided by the external validity 
or generalisability of research findings (Valentine 2009). Generalisability refers to 
the degree or the likelihood with which a result is replicable across different popula-
tions, settings, times, and contexts. Therefore, these study parameters should be dis-
closed transparently in empirical research, for instance, through reporting the sam-
ple size, the contingencies of the studied organisations, and the applied data analysis 
methods. In evidence-based research, the quality of evidence is often investigated 
through the analysis of research designs (Reay et al. 2009), an investigation that has 
been conducted for several OM topics (Defee et  al. 2010; Chicksand et  al. 2012; 
Spina et al. 2016).

Moreover, empirical evidence cannot be comprehended without theory and vice 
versa (Dubois and Gadde 2002). On the one hand, empirical evidence is necessary 
for building and testing theories to uncover new facts not yet explained or under-
stood (Colquitt and Zapata-Phelan 2007). On the other hand, theory is important to 
predict outcomes, describe and explain a process or sequence of events or phenome-
non, and organise the complexity of the empirical world (Colquit and Zapata-Phelan 
2007). Scholars should clearly state the theories being applied in their empirical 
studies to remove misinterpretations and facilitate the understanding of their find-
ings (Defee et al. 2010).

OM topics count with several well-established theories based on real-life obser-
vations and with general theories (GTs) borrowed from other disciplines (Amund-
son 1998; Walker et al. 2015). Different literature reviews evaluated the theoretical 
foundations adopted in OM topics by identifying the percentage of papers using the-
ories and the prevailing theories used (e.g., Defee et al. 2010; Chicksand et al. 2012; 
Walker et  al. 2015; Spina et  al. 2016). Most of these literature reviews report an 
upward trend in theory usage in recent years, indicating the increasing importance 
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of theory-informed research in OM topics. Furthermore, the increase in theory 
application is associated with the maturity increase of a research domain (Spina 
et al. 2016). The literature reviews reveal that most theories used in studies of OM 
topics are of a general nature and borrowed from external disciplines like organisa-
tion, economics, or strategic management. Resource-based view (RBV), Transaction 
cost economics (TCE), and contingency theory are the prevailing theories identified.

The application of such GTs from external disciplines can further the understand-
ing of observed phenomena, and thus improve the maturation of an OM topic (Defee 
et al. 2010; Spina et al. 2016). The advantage of applying GTs resides on their high 
level of abstraction and ability to capture broad conceptual relationships that can be 
extended and applied in several knowledge domains and across disciplines (Stock 
1997; Spina et al. 2016). However, GTs might not capture important concepts and 
relationships that are domain-specific, as they are too general and abstract and not 
designed to study the phenomenon of interest (Stank et al. 2017). Theories, which 
are domain-specific and more narrowly focussed, are also called middle-range theo-
ries (MRTs) (Merton 1968). MRTs “are built upon years of empirical research on 
particular problems within a field of study, and they allow scholars in a maturing 
discipline to synthesise and apply the rich accumulation of empirical findings to cur-
rent problems.” (Stank et al. 2017, p. 1). The advantage of MRTs is their ability to 
capture specific concepts and relationships bound to a particular domain and con-
text, which can help to elucidate phenomena that are missed by GTs.

GT and MRT are complementary, and theory development comprises both. 
Even when studies are not explicitly grounded on theories, they can be based on 
constitutive elements of theory development, such as frameworks and models, and, 
therefore, still contribute to theory building. In other words, in line with Spina et al. 
(2016, p. 27), studies that are not grounded on a GT are not necessarily a-theoreti-
cal, but rather not referring to “a shared and recognised theory”. This point is better 
explained below with the assistance of Fig. 1, which is consistent with Meredith’s 
(1993) theory development approach, embracing a cycle with successive loops of 
descriptions, explanations, and validations of models and frameworks.

Figure  1 shows the progression from description to theory. It equally demon-
strates that models and frameworks can be used to build and validate theories. This 
is an important distinction for emerging topics, where models and frameworks are 

Fig. 1  Theory development cycle ( adapted from Meredith 1993)
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often used without a clear reference to theories. There is a general logic of theo-
retical abstraction, progressing from empirical observations to the formulation of 
models and frameworks governing relationships between observed phenomena, 
which would eventually merge into a theory (Schmenner and Swink 1998). Theory 
building starts with descriptions of the phenomena based on empirical observations, 
which is important to ensure that the findings are not “disconnected from the real 
world and irrelevant to the reality of the problems facing managers” (Meredith’s 
1993, p. 4). Herein, the first-hand knowledge of practitioners plays a central role 
(Adams et al. 2017). Throughout the cycle, “descriptive models are expanded into 
explanatory frameworks, which are tested against reality until they are eventually 
developed into theories as research study builds upon research study. The result is to 
validate and add confidence to previous findings, or else invalidate them and force 
researchers to develop more valid or more complete theories” (Meredith 1993, p. 3).

3  Research methodology

This section offers the methodology for investigating the OM topic of S&OP. The 
paper applies an SLR (Tranfield et al. 2003; Denyer et al. 2008), following the step-
by-step approach proposed by Thomé et al. (2016). In the initial step, the scope of 
the research, the research questions, the coding schemes, and the expected results 
were determined. They were noted in the research protocol, which also embraced 
the exclusion criteria, statistical procedures for reliability checks, and procedures for 
quality assessments and coder training (Thomé et al. 2016).

In the second step, the authors retrieved studies by applying the keywords 
"Sales and Operations Planning" OR "Sales & Operations Planning" to the SCO-
PUS, Web of Science, and EBSCO databases, with no timeframe restrictions. 
Additionally, following Tuomikangas and Kaipia (2014), Journal of Business 
Forecasting was added and searched manually, as it is a recognised source for 
grey literature on S&OP. The literature was firstly screened in December 2017 
and once again in January 2019 for an update. The search procedure retrieved 
603 studies for initial analysis after removing duplicates. Subsequently, these 
were analysed by three reviewers, applying the following exclusion criteria, 
firstly to abstracts and then to full text: (i) studies not addressing S&OP or its 
elements treated in isolation; (ii) studies without knowledge based on real-world 
observations; (iii) studies presenting preliminary findings later reported in final, 
complete papers (e.g., the content of conference papers later published in jour-
nals); (iv) pure sales materials (e.g., advertisements for technology vendors and 
consultancy services); (v) studies not in English; (vi) studies that could not be 
obtained or accessed. A two-step approach was conducted for the abstract analy-
sis. Forty randomly chosen abstracts were analysed initially as part of the train-
ing process to align the application of the exclusion/inclusion criteria among the 
reviewers. After that, the remaining abstracts were examined. The paper selection 
process continued with the full-text reading of papers retrieved from the abstract 
analysis. To avoid missing out on relevant studies in the sample (Sageder et  al. 
2018; Sageder and Feldbauer-Durstmüller 2019), complementary backwards and 
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forward snowball searches added 84 studies, resulting in a total sample of 687. 
From this sample, 395 studies were not selected for further analysis as a result of 
the application of the exclusion criteria. Most of the studies (324 in total) were 
excluded as they were not related to S&OP or they were pure sales materials 
(exclusions criteria i and iv). Twenty-five studies were removed as they did not 
rely on real-world observations being either purely conceptual papers or teach-
ing cases (exclusion criteria ii); five were excluded as they were presenting pre-
liminary findings that were embraced in upcoming studies published by the same 
authors (exclusion criteria iii); eleven were removed as they were not in English 
(exclusion criteria v); and 30 studies could not be obtained, a result in line with 
Kristensen and Jonsson (2018). For measuring the inter-raters’ reliability, Krip-
pendorff’s alpha was calculated. It was 0.87 for the abstracts and 0.96 for the full 
text and, therefore, above the acceptable threshold of 0.80 (Krippendorff 2004). 
Ultimately, 292 studies were retrieved for further analysis in the following steps.

In steps 3 and 4, data gathering and quality evaluation, the authors populated 
a concept matrix with coding schemes. To enable the analysis of the quality of 
empirical evidence and theoretical foundations, the following study parameters 
were obtained:

1. Research designs (operationalised similar to Flynn et al. 1990; Sageder et al. 2018, 
and Sageder and Feldbauer-Durstmüller 2019, i.e. surveys, single/multiple case 
studies, panel studies, focus groups, action researches, descriptive studies, and 
mathematical models)

2. Data analysis methods (i.e., statistics, optimisation, simulation, qualitative meth-
ods),

3. Descriptive study parameters (publication year, sample size, and position/function 
of respondents or interviewees),

4. Study context (operationalised through Donaldson’s 2001 three types of contin-
gencies: environment, size, and strategy of an organisation)

5. Theories applied in the studies (operationalised similar to Defee et al. 2010; 
Sageder et al. 2018, and Sageder and Feldbauer-Durstmüller 2019),

6. Key elements of Meredith´s (1993) theory development cycle (i.e., models and 
frameworks).

The investigation of the study context based on Donaldson’s (2001) three types 
of contingencies was operationalised through more granular contextual variables. 
Environment is represented by the geographical location (region/country) as well 
as the sector and industry of the analysed organisations. Size relates to the Euro-
pean Commission’s (2015) factors (number of employees/revenue or turnover) 
to determine the company category (i.e., small: < 50 employees / ≤ €10 million; 
medium: > 50 to < 250 employees / > €10 million ≤ €50 million; and large ≥ 250 
employees / > €50 million). Strategy is considered through manufacturing strat-
egy, i.e., make-to-stock (MTS), make-to-order (MTO), and engineer-to-order 
(ETO). Similar to Thomé et al. (2012a), also the company’s S&OP-related strat-
egy is considered through the hierarchy of decision levels associated with the 
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planning horizon (strategic level with a long-term view; tactical level with a mid-
term view; and operational level with a short-term view).

Data analysis, synthesis, and interpretation from steps 5 and 6 pertain to the 
evaluation of empirical evidence and theoretical foundations in the S&OP lit-
erature and were conducted with content analysis (Seuring and Gold 2012). 
The classifications of both were not always straightforward. When not directly 
reported in the original papers, an inference was required. This occurred through 
a careful check of each study in an interactive coding process among the review-
ers, analogously to that conducted in Defee et al. (2010) for theory identification. 
The identification of the main S&OP research streams and their analysis towards 
developing a research agenda was conducted similar to Sageder et  al. (2018). 
Corresponding to step 7, this paper presents the results in the next sections. An 
update of this SLR, step 8, remains as a suggestion for future research.

4  S&OP research findings

This section describes how S&OP evolved as a research domain. The first Sect. 
(4.1) presents the evolution of empirical evidence in S&OP. The second Sect. 
(4.2) discusses the scientific empirical studies, considering their methodology-
related study parameters and contingencies. The third Sect. (4.3) offers the main 
research streams and theoretical foundations.

Fig. 2  Development of the S&OP empirical literature
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4.1  Evolution of empirical evidence in S&OP

Figure  2 presents the evolution of empirical studies in S&OP along the years, 
grouping them into practitioner (grey) literature and academic publications. The 
first publications appeared in the late 1980s. Since then, an upward trend in the 
number of studies is observed. At first, the articles were only written by practi-
tioners, and later, an increasing number of academics have started to publish in 
S&OP. This development confirms the growing interest in S&OP by both com-
munities, which is reinforced by the finding that over 65% of the publications are 
concentrated in the last decade.

Around 79% of the total studies retrieved stem from grey literature. Therefore, 
practitioner studies produce a significant part of the available empirical evidence 
on S&OP, indicating that it is largely industry-driven. Practitioner articles are 
mainly written by business managers and consultants. Larry Lapide, Robert Stahl, 
and Thomas Wallace are examples with significant contributions, especially 
through practitioner-orientated magazines and journals (e.g., Lapide 2004) and 
handbooks (e.g., Wallace 2004). The grey literature is also composed of software 
vendors offering information technology insights (e.g., Demand Solutions 2008), 
as well as industry reports and surveys from market intelligence and research 
companies like Aberdeen Group (e.g., Viswanathan 2009) or Gartner (e.g., Bar-
rett and Uskert 2010). The practitioner literature is based on authors’ opinions 
and their personal experience, often using terms such as "experience tells us" and 
"our belief is that" (Keal and Hebert 2010, 2785). This is associated with a low 
strength of evidence (Reay et al. 2009). Although it does not indicate whether the 
presented findings are correct or incorrect, inferences from these studies should 
be drawn with caution, due to the lack of scientific rigour that may lead to poten-
tial subjectivity and bias of the works.

In total, 61 scientific empirical studies conducted by academics have been 
identified, which are mostly published in academic journals. Aside from one 
study (Gianesi 1998), the scientific literature has started to appear in 2005. In 
recent years, the number of academic studies has increased significantly, with 
over 60% (n = 39) being published in the last five years (2014–2018). Except for 
the five SLRs identified (Thomé et al. 2012a, b; Tuomikangas and Kaipia 2014; 
Noroozi and Wikner 2017; Kristensen and Jonsson 2018), all empirical studies 
collect and analyse primary data from real-life settings. Due to the application of 
methodological approaches of higher scientific rigour, the findings of these stud-
ies are associated with a higher quality of evidence than those from practitioner 
works (Reay et al. 2009).

4.2  Scientific empirical studies in S&OP

In total, 56 scientific empirical studies analysing primary data were retrieved. 
These studies are presented in Table 1, organised by methodology-related study 
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parameters (research designs, data analysis methods, and descriptive study 
parameters) and study context (contingencies), as explained in Sect. 3.

4.2.1  Methodology‑related study parameters

Case studies and surveys are prominent research designs in the scientific S&OP 
studies, which is consistent with findings from other emerging OM topics (Chick-
sand et al. 2012; Spina et al. 2016). Sixteen of the retrieved studies apply mathemat-
ical models. Just four studies adopt a purely descriptive research design or are solely 
based on action research.

The prevalence of case studies can be explained by the emerging nature of S&OP. 
Nearly 80% of the case studies (both single and multiple) are published in the last 
five years, which indicates that scholars are still aiming to explore and understand 
the S&OP phenomenon. To achieve this, the case studies, for instance, develop 
models (e.g., Grimson and Pyke 2007), identify success factors (e.g., Pedroso et al. 
2016), or pose design propositions (Kaipia et  al. 2017). Multiple case studies are 
the most used research design (n = 17). They examine similar practices in different 
contexts with sample sizes from two (e.g., Pedroso et al. 2017) to 15 units (Grimson 
and Pyke 2007), which improves the potential to generalise their findings compared 
to single case studies (Reay et al. 2009). For the data analysis in these studies, dif-
ferent qualitative methods are applied, such as content analysis (e.g., Pedroso et al. 
2016), field notes summarisation (Oliva and Watson 2011), process flows map-
ping and modelling (Goh and Eldridge 2015; Dreyer et  al. 2018; Garcia-Villareal 
et al. 2018), coding structure and categorisation schemes (Hulthén et al. 2016 2017; 
Naslund and Williamson 2017), and expert panel and consensus ranking (Ivert and 
Jonsson 2010).

The identified quantitative studies are surveys and mathematical models. Sur-
veys range from small sample sizes, collecting data from one single organisation 
(Alvekrans et  al. 2016), to a large multi-site, multi-country sample of 725 manu-
facturing plants located in 21 countries (Thomé et al. 2014a, b). Consequently, the 
ability to generalise results from S&OP survey research varies. Ten surveys have 
large sample sizes above 100, allowing for statistical inferences and hypothesis tests 
(Hair et al. 2010). In these studies, data analysis is mainly conducted through statis-
tic methods. Many papers use structural equation modelling (e.g., Hadaya and Cas-
sivi 2007; Nakano 2009; Ambrose and Rutherford 2016). The objective of the stud-
ies that apply mathematical models vary from developing a decision support system 
for a single company (Wang et al. 2012; Taşkın et al. 2015), over problem-solving 
approaches for specific industry settings (Wochner et al. 2016; Ben Ali et al. 2018; 
Wery et  al. 2018) to the development of general S&OP models (e.g., Feng et  al. 
2008 2010 2013). Mathematical models count with optimisation and simulation 
methods, with some combining both (e.g., Calfa et al. 2015; Lim et al. 2017).

Especially from 2014 onwards, most of the studies conduct multiple case stud-
ies and large sample surveys, which tend to have a higher external validity of their 
findings (Reay et  al. 2009). Moreover, many studies combine different research 
designs. This tends to increase the quality of evidence of their findings as it can 
reduce potential risks of bias from single research method approaches and enable 
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“a more complete understanding of the phenomenon in question” (Muñoz-Pascual 
et al. 2019, p. 22). Single case studies are frequently combined with other research 
designs such as surveys (Wagner et al. 2014; Alvekrans et al. 2016) and mathemati-
cal modelling (e.g., Wochner et  al. 2016; Wery et  al. 2018; Ben Ali et  al. 2018). 
With less frequency, multiple case studies are also combined with other research 
designs like surveys (Goh and Eldridge 2015) and simulations (Akkermans et  al. 
2016).

Despite the importance of practitioners for research in emerging topics, the adop-
tion of action research is surprisingly low, with only four studies. Garcia-Villarreal 
et  al. (2018) use action research for developing a technology-selection framework 
for S&OP, offering insights into practical challenges during its implementation. In 
the other three studies, the authors of this paper inferred the application of action 
research together with mathematical models (Lim et  al. 2014 2017; Taşkın et  al. 
2015). Addressing the possibility to integrate practitioners with an active role into 
academic research, the design science approach has recently been introduced in 
S&OP research, offering a way to combine practical relevance with rigorous scien-
tific approaches (Ivert et al. 2015a; Kaipia et al. 2017). Design science is combined 
with case studies to explore the application of advanced planning and scheduling 
systems for S&OP (Ivert and Jonsson 2014) and information sharing in collabo-
rative S&OP settings (Kaipia et  al. 2017). Besides these studies, practitioners are 
mainly included for data gathering purposes. Herein, most respondents or interview-
ees are managers from different business functions involved in the S&OP process, 
such as production, logistics, purchasing, sales, marketing, information technology, 
engineering, and finance. In cases where formal cross-functional S&OP teams were 
established, members of these teams are included as respondents (e.g., Ambrose 
and Rutherford 2016). Some studies also include top-level managers and executives 
(e.g., McCormack and Lockamy 2005; Olhager and Selldin 2007a, b; Danese et al. 
2018). Only a few studies embrace interviewees positioned in all hierarchical organ-
isational levels (e.g., Ivert and Jonsson 2010; Jung and Chung 2016).

4.2.2  Contingencies

S&OP has been studied in different contextual settings. Regarding the contingency 
of environment, S&OP applications are covered in different regions worldwide, 
especially in the European (spotlighting the Scandinavian countries) and American 
continents (especially USA, Canada, and Brazil). Studies from Asia are more sel-
dom (e.g., Song et al. 2008; Goh and Eldridge 2015; Nemati and Alavidoost 2018). 
Also, the conduction of studies including different countries in the analysis is less 
frequent (e.g., Swaim et al. 2016; Pedroso et al. 2017). The vast majority of studies 
report findings from the manufacturing sector, especially in the chemical, pharma-
ceutical, food, beverage, and electronic industries. Only a few studies present S&OP 
applications in the service sector (Akkermans et al. 2016; Alvekrans et al. 2016).

Regarding the size of organisations, medium and especially large-sized com-
panies in terms of revenue/turnover and number of employees are the main object 
of study. Different works study S&OP in multinational companies such as British 
American Tobacco (Godsell et  al. 2010), IBM (Chen-Ritzo et  al. 2010), Renault 
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(Lim et al. 2014, 2017); Samsung (Jung and Chung 2016), and Vestel Electronics 
(Taşkın et al. (2015). Just two studies focus solely on small and medium-sized com-
panies (Adamczak et al. 2013; Garcia-Villareal et al. 2018).

Regarding the contingency of strategy, most studies report S&OP applications in 
companies with MTS and MTO as their manufacturing strategy. Some works also 
observe a combination of both (e.g., Ivert et al. 2015a, b). No study reports S&OP 
applications in ETO settings. The S&OP-related strategy in most applications is to 
use S&OP for tactical planning. In some studies, S&OP is positioned in the tactical 
to strategic planning level (e.g., Yurt et al. 2010), while in others it is closer to the 
operational planning level (e.g., Naslund and Williamson 2017). S&OP is usually 
conducted within a medium-term planning horizon ranging from a few (e.g., Gianesi 
1998; Taşkın et al. 2015; Naslund and Williamson 2017) to 12 months (e.g., Feng 
et  al. 2008, 2010, 2013; Wochner et  al. 2016; Wery et  al. 2018). However, some 
studies report horizons that can reach from 18  months (Ivert and Jonsson 2010; 
2014; Swaim et al. 2016), up to 24 months (Goldsell et al. 2010; Ivert et al. 2015a; 
Danese et al. 2018) and 36 months (Danese et al. 2018).

4.3  Empirical and theoretical research findings in S&OP

This section discusses the main research streams and theoretical foundations identi-
fied from the S&OP literature.

4.3.1  Main research streams of empirical studies

Despite the growth of the scientific literature on S&OP, empirical research findings 
remain highly fragmented. The content analysis conducted in this paper revealed 
three main research streams into which the empirical S&OP literature can be 
grouped. The allocation of the papers to these streams is not necessarily mutually 
exclusive, as some publications provide findings for different streams.

A first stream analyses the relation of S&OP and performance. Several empirical 
works investigate the impact of S&OP on the performance of the company, report-
ing a positive effect (Olhager and Selldin 2007a, b; Song et  al. 2008; Feng et  al. 
2008 2010 2013; Rexhausen et al. 2012; Thomé et al. 2014a, b; Taşkın et al. 2015; 
Goh and Eldridge 2015; Hulthén et al. 2016; Swaim et al. 2016; Nemati et al. 2017a, 
b; Ambrose et  al. 2018). Research in this stream is conducted from different per-
spectives and with different performance measures, such as finance-related (e.g., 
Nemati et al. 2017a, b), operations-related (e.g., Thomé et al 2014a, b) and supply-
chain-related (e.g., Rexhausen et al. 2012). Another set of studies allocated to this 
stream seeks to investigate the underlying causes for S&OP’s potential to achieve 
its positive impact on performance. Herein, S&OP’s ability to combine horizontal 
with vertical plan integration is emphasised as a distinct characteristic of S&OP 
(e.g., Wagner et al. 2014; Hulthén et al. 2016). The potential to achieve a balance 
between demand and supply through cross-functional horizontal plan integration is 
highlighted in several works (e.g., Oliva and Watson 2011; Goh and Eldridge 2015). 
Other studies investigate the vertical linkage of strategic to operational plans through 
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S&OP (e.g., Tanajura et  al. 2015; Noroozi 2016). The resulting ability to enable 
plan integration within the company is found to positively impact firm performance 
(Thomé et al 2014a, b; Feng et al. 2008, 2010, 2013; Noroozi 2016; Nemati et al. 
2017a, b).

A second stream discusses the implementation of S&OP. Herein, scholars inves-
tigate challenges and barriers that need to be overcome, as well as enablers and 
success factors for S&OP implementations (e.g., Wagner et al. 2014; Pedroso et al. 
2016; Swaim et al. 2016; Hulthén et al. 2017; Ambrose et al. 2018). For instance, 
Pedroso et  al. (2016) find that when implementing S&OP, companies are facing 
barriers like siloed cultures, lack of stakeholder commitment, infrequent meeting 
attendance, or lack of participation in the S&OP process. The same study identifies 
that enablers to overcome these barriers are the creation of an S&OP department, 
a disciplined culture in the meetings, and the ability to conduct cultural changes 
and learn from mistakes. Studies in this stream also discuss necessary building 
blocks of S&OP designs, which are particularly presented in Thomé et al. (2012a) 
and synthesised into meetings and collaboration, organisation, information tech-
nology, and S&OP metrics. Also, the development of S&OP maturity models, as 
well as their application, play a key role in this stream (Grimson and Pyke 2007; 
Yurt et al. 2010; Wagner et al. 2014; Goh and Eldridge 2015; Pedroso et al. 2017; 
Hulthén et  al. 2017; Danese et  al. 2018; Vereecke et  al. 2018). Examples for fre-
quently discussed issues in the implementation stream are “soft” aspects and the role 
of people in S&OP (e.g., McCormack and Lockamy 2005; Ambrose and Rutherford 
2016; Ambrose et al. 2018), top-management engagement (e.g., Pedroso et al. 2016; 
Swaim et al. 2016; Ambrose and Rutherford 2016; Ambrose et al. 2018), technology 
selection and the role of information systems (e.g., Ivert and Jonsson 2014; Taşkın 
et al. 2015; Garcia-Villareal et al. 2018), the definition of appropriate metrics and 
measurement systems (e.g., Noroozi 2016; Hulthén et  al. 2016 2017), and inclu-
sion of supply chain partners in S&OP (e.g., Thomé et al. 2014a; Goh and Eldridge 
2015; Kaipia et al. 2017).

The third stream focusses on the contextualisation of S&OP designs. Herein, the 
context-dependent nature of S&OP has been discussed recently in different studies, 
which highlight that S&OP should be designed and adjusted according to the given 
company context (e.g., Ivert et al. 2015a, b; Kaipia et al. 2017; Dreyer et al. 2018). 
This research stream is particularly reflected by the SLR of Kristensen and Jonsson 
(2018), which focuses on how the context can affect the design and performance of 
S&OP. As reported in this study, there is no universal recipe, according to which 
the same S&OP design leads to equal outcomes under all circumstances. Different 
types of contexts can affect the S&OP design, particularly the industry, supply chain 
complexity, and organisational characteristics like culture, orientation, and involve-
ment (Kristensen and Jonsson 2018). The empirical studies in this stream found that 
these contexts are associated with a variety of S&OP adaptations. The context can, 
for instance, affect the participants in the meetings (e.g., Taşkın et al. 2015; Danese 
et  al. 2018), the S&OP planning parameters (e.g., Ivert et  al. 2015a, b), and the 
information system requirements. While S&OP can be run with the use of simple 
spreadsheets (Grimson and Pyke 2007; Yurt et  al. 2010; Oliva and Watson 2011; 
Alvekrans et  al. 2016), advanced software solutions are particularly necessary for 
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complex planning contexts (e.g., Taşkin et al. 2015; Ivert and Jonsson 2014). Exam-
ples for concrete contextualised S&OP adaptations can be found in the works of 
Ivert et al. (2015a) and Yurt (2010), who emphasise that companies from the food 
industry should put specific attention on the purchasing and procurement within 
S&OP, and Dreyer et  al. (2018), who suggest that grocery retailers should begin 
their S&OP process with a review of demand-stimulating events like promotions.

Figure  3 summarises the three research streams emerging from the empirical 
research in S&OP.

4.3.2  Theoretical foundations

The investigation of the theoretical foundations in S&OP revealed that twelve stud-
ies apply theory, which represents a rate of 19.7% of the scientific empirical S&OP 
studies. This percentage is lower than in the majority of other OM topics (Defee 
et al. 2010; Chicksand et al. 2012). However, the percentage of GT use in the scien-
tific empirical S&OP studies has increased in recent years. While only 9.1% of the 
studies published until 2013 use theories, the number raises to 25.6% when focus-
sing on the last five years (2014–2018). This increase in theory usage in S&OP cor-
roborates the upward trend observed in other emerging OM topics (e.g., Chicksand 
et al. 2012; Walker et al. 2015; Spina et al. 2016).

In total, eleven distinct GTs were identified. Most of the theories have their ori-
gin in disciplines outside of OM, such as strategy research, economics, and organi-
sational research. Contingency theory is the most applied one in S&OP empirical 
research. The frequent use of this theory goes in line with other OM studies (e.g., 
Defee et al. 2010; Walker et al. 2015; Spina et al. 2016). From a contingency theory 
perspective, the S&OP process should fit the organisations’ structure and context to 
improve firm performance (Thomé et al. 2014b). Thomé et al. (2014b) build upon 
this theory to evaluate product and process complexity as contingencies in S&OP. 
Ivert et al. (2015a) study the relationship between the S&OP design and the plan-
ning environment from a contingency theory perspective, aiming to understand 

Fig. 3  Consolidation of empirical S&OP literature into three main research streams



343

1 3

Empirical and theoretical perspectives in sales and operations…

how and why companies adjust S&OP. Even though Kaipia et al. (2017, 27) did not 
explicitly use the term contingency theory, its adoption is inferred, as the authors 
analyse the effect of information sharing on collaborative S&OP from a contingency 
perspective and corroborate Ivert et al. (2015a) regarding the “contingent nature of 
the S&OP process”. More recently, Kristensen and Jonsson (2018) propose a frame-
work ingrained in contingency theory to guide the investigation of the context’s 
impact onto the S&OP design and performance.

Several other theories are only adopted once in the S&OP studies. Oliva and Wat-
son (2011) analyse cross-functional integration using decision-making and informa-
tion-processing theories. Ambrose and Rutherford (2016) apply group effectiveness 
theory in their analysis. Ambrose et  al. (2018) build on the social identity theory 
to analyse team members’ attitudes. The antagonist goals and motivations of func-
tional areas as sales and operations are also analysed in Akkermans et  al. (2016), 
who apply a system dynamics perspective. These studies have in common that they 
analyse cross-functional teams’ integration as a driver for S&OP success through 
different theoretical lenses. With another study focus, Pedroso et al. (2017) use the 
fuzzy set theory to develop a decision-making model to evaluate S&OP maturity, 
Tanajura et  al. (2015) propose an S&OP workbench based on the theory of con-
straints, Swaim et al. (2016) analyse the antecedents of effective S&OP by applying 
stewardship and agency theories, and Rexhausen et al. (2012) evaluate the impact of 
S&OP on demand management and supply chain performance based on RBV.

While different external GTs are applied in S&OP research, the analysis did not 
reveal a theory internal to S&OP. However, S&OP theory is learning to evolve. In 
line with Meredith’s (1993) theory development cycle (Fig. 1), empirical studies can 
improve the understanding within the S&OP domain and therefore can be signifi-
cant contributors to internal theory development. A wide variety of S&OP models 
and frameworks is offered in the literature. These frameworks and models describe, 
explain, or test diverse aspects of the S&OP phenomena in different settings. Some 
of them also build upon other ones.

According to Meredith (1993), descriptions are the starting point of the the-
ory-building process which in the case of S&OP, can be represented through the 
reports from practitioners. Building upon these reports, first models are devel-
oped. Grimson and Pyke (2007) developed an S&OP maturity model, using 
insights and descriptions from S&OP consultants and managers (e.g., Lapide 
2004; Wallace 2004). Their maturity model served as a basis for further empiri-
cal studies. It was, for instance, adapted to new industrial settings and purposes 
(Goh and Eldridge 2015; Danese et al. 2018). Thomé et al. (2012a) used Grim-
son and Pyke’s (2007) model as a foundation to generate their S&OP frame-
work, aiming to explain the S&OP process. In turn, other studies build upon this 
framework to develop new ones to explain different aspects of S&OP, such as 
coordination (Tuomikangas and Kaipia 2014), planning environment complex-
ity (Ivert et al. 2015a, b), and performance measurement (Hulthén et al. 2016). 
Later, Noroozi and Wikner (2017) based their research upon two of these frame-
works (Thomé et al. 2012a; Tuomikangas and Kaipia 2014) to build an S&OP 
framework considering supply chain integration. This example of studies build-
ing upon findings of previous ones can be seen as an example of going through 
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the theory development cycle of Meredith (1993), using the strategy of MRT 
with frameworks and models bound to the specific domain of S&OP. Figure 4 
depicts an example of this development of MRT for the S&OP.

Other examples of MRT development in S&OP can be found in mathematical 
models. The evolution in the sequence of Feng et  al. (2008,2010,2013) math-
ematical models, compares a supply chain based S&OP with a sales-produc-
tion S&OP and a fully decoupled planning model. Nemati et al. (2017a, b) and 
Nemati and Alavidoost (2018) offer a later replication of the findings in other 
settings, stressing the superiority of integrated planning in specific contexts.

Besides that, also examples of the merge of GT with MRT can be observed. 
For instance, Kristensen and Jonsson’s (2018) S&OP contingency framework 
roots in the work of contingency theory in OM (Sousa and Voss 2008). The 
framework connects three variables of context, response, and performance. 
Examples of contextual variables, identified in the S&OP literature, are produc-
tion processes (Noroozi and Wikner 2016) and complexity (Thomé et al. 2014b). 
Response variables are taken from Thomé et  al. (2012a b) and Ivert et  al. 
(2015b) frameworks describing S&OP structure and processes. Performance 
measurement variables are provided by Hulthén et  al. (2016) S&OP efficiency 
and effectiveness framework.

5  Future directions and agenda for S&OP research

As presented in the previous section, empirical evidence in S&OP originates 
from both practitioners, who focus on practical relevance, and academics, who 
bring scientific rigour. Combining the insights from both drives empirical 
research, contributing to the evolution of the empirical evidence and theoretical 
foundations in S&OP. Based on the presented findings, this section provides an 
agenda and directions for future research with empirical and theoretical research 
implications, aiming towards the development of a common S&OP understand-
ing. The framework displayed in Fig. 5 synthesises this view.

Fig. 4  Middle-range theorising in S&OP
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5.1  Empirical research implications

The analysis of the empirical studies confirms that, although the S&OP literature 
has grown substantially, empirical evidence in S&OP is still dispersed and a com-
mon understanding is missing. These observations characterise S&OP as a topic that 
is still emerging (Burgess et al. 2006; Adams et al. 2017). This paper contributes to 
unifying the knowledge base by assessing the evolution and quality of the empiri-
cal evidence and consolidating S&OP research into three main streams, as revealed 
in Sect.  4.3.1. For future research, it is important to build up further knowledge 
in these streams and investigate their interrelation. As expected from an emerging 
research topic, the S&OP phenomenon is not yet explored comprehensively, under-
researched areas are present, and incongruent findings are reported. This opens sev-
eral directions for future research, as discussed next.

Particularly the context-dependent nature of S&OP and the necessity of design 
adjustments in different contingencies should be investigated further (i.e., research 
stream three: the contextualisation of S&OP designs). The findings focusing on 
S&OP contextualisation have appeared only recently in S&OP research and have 
direct relations with the other two research streams (implementation and perfor-
mance). Future research should further explore the influence of Donaldson’s (2001) 
three types of contingencies onto the S&OP design, its implementation, and its 
impact on performance.

Regarding the environment, the differences between S&OP implementations in 
different geographical regions should be investigated. Herein, more cross-country 
studies are helpful, particularly embracing respondents from multiple continents. By 
this, intercultural perspectives could be incorporated into S&OP research. Also, the 
design and implementation of global S&OP processes to synchronise subsidiaries 
of multinational corporations remain to be examined in the future. As the present 
empirical studies are mainly from the manufacturing sector, it would be interesting 
to explore other sectors, such as recently conducted with service (e.g., Akkermans 

Fig. 5  Towards a common understanding of S&OP
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et  al. 2017). Herein, it has been found that for service companies, more loosely 
coupled processes with less formalisation and more flexibility could be beneficial 
(Akkermans et  al. 2017), which contradicts findings from manufacturing environ-
ments highlighting the importance of formalised processes (e.g., Oliva and Watson 
2011; Pedroso et al. 2016). This discrepancy should be investigated further to better 
understand the impact of the sector and industry on the S&OP process design.

Regarding size, more studies should contemplate S&OP implementations in 
smaller companies. One possible explanation for the focus on larger companies 
might be that small-sized companies do not have formal S&OP processes with 
multiple team members (Ambrose and Rutherford 2016). According to Adamczak 
et al. (2013), small companies do not apply S&OP due to the small scale of their 
operations (less complicated processes) and the centralisation of the decision-mak-
ing process (the owner or general manager can be responsible for the entire pro-
cess). These authors conclude that the interest in S&OP increases with firm size. 
Thomé et al. (2014b) present findings pointing in the same direction and indicating 
that S&OP gains increase with the growth of complexity. If small companies do not 
have enough complexity to require the need for integrative processes as S&OP and 
if S&OP in low complexity planning settings only obtains benefits that do not out-
weigh its implementation costs should be investigated in future research.

Regarding strategy, studies embracing ETO manufacturing strategies are needed, 
as up to now S&OP is mainly investigated in MTS and MTO settings. Following an 
ETO strategy is often associated with an increased planning complexity and requires 
flexibility in the production process. Particularly in these settings, cross-functional 
planning at a tactical level is necessary to better balance supply and demand. As 
S&OP is capable of achieving this, its application in ETO settings appears to be par-
ticularly suitable and should be investigated in the future. Moreover, the empirical 
studies show that companies mostly apply S&OP as a means for tactical planning. 
The integration of longer planning horizons into S&OP has been observed in some 
studies and associated with triggers like long production lead-times (Ivert et  al. 
2015a) and needs for aligning short-term with long-term company goals (Danese 
et  al. 2018). Also, the difficulty of connecting operational-level plans with S&OP 
plans to cope with demand- and supply-related risks have been reported in the lit-
erature (Ivert et al. 2015b). Therefore, the integration of S&OP with operational and 
strategic planning processes as well as its connection to supply chain risk manage-
ment should be studied in future research.

Other possible directions for future research are particularly related to the perfor-
mance and implementation streams, again having intersections with the contextuali-
sation of S&OP designs from stream three. Herein, mechanisms that have the poten-
tial to moderate or mediate the effect of S&OP on performance should be studied. 
For instance, it could be investigated, which contextual conditions can act as mod-
erators and which implementation-related factors are mediators of the relationship 
between S&OP and performance. Also, S&OP’s combination of vertical and hori-
zontal plan integration as an antecedent for firm performance should be explored 
further, continuing Swaim et al. (2016) investigations in this direction. Even though 
a distinct characteristic of S&OP is its ability to combine both ways of plan integra-
tion, a majority of studies have investigated S&OP only from a horizontal integration 



347

1 3

Empirical and theoretical perspectives in sales and operations…

perspective, focussing on cross-functional integration between different business 
areas. Herein, the role of “non-traditional” stakeholders beyond the ones frequently 
observed (e.g., sales, marketing, production) is only investigated in a few studies and 
deserves future research. In particular, the role of research & development depart-
ments (e.g., Taşkın et al. 2015) and finance (e.g., Wagner et al. 2014) in S&OP are 
interesting aspects to be examined. Moreover, particularly the vertical integration 
perspective deserves future research. Herein, the role of top management in S&OP 
implementations requires further attention. While a strong top management partic-
ipation has been identified as a key enabler in a variety of studies (e.g., Pedroso 
et al. 2016; Swaim et al. 2016), other studies highlight that it is important for lower-
level S&OP managers to have a certain decision autonomy to enable collaborative 
cross-functional teamwork (Ambrose and Rutherford 2016) and the development 
of a superordinate team identity, which ultimately influences S&OP performance 
(Ambrose et al. 2018). Herein, future research should aim to identify the right bal-
ance between centralised and decentralised decision-making within S&OP.

The need to investigate these issues in future research reinforces and updates the 
call for more empirical studies on S&OP, especially those of an exploratory nature. 
On the one hand, studies with high academic rigour are required to enhance the qual-
ity of S&OP evidence. Overall, scientific empirical research in S&OP has applied 
increasingly rigorous approaches in recent years. To address the existing research 
gaps, further multiple case studies or multi-method approaches could increase the 
quality of evidence. On the other hand, to understand the emerging topic of S&OP 
and its current challenges, it is vital to embrace insights from practitioners, as they 
can guide scientific research by providing relevant problems, bringing first-hand 
knowledge, and asking the right questions (Pawson et al. 2005; Adams et al. 2017). 
Their knowledge should thus be used within rigorous academic research as a com-
plementary information source and to assure the work’s relevance. Design science 
allows to combine academic rigour and practical relevance, providing practition-
ers with an active role within academic research. Combining traditional research 
designs with the design science approach, as recently introduced in S&OP research, 
appears particularly suitable to increase the scientific rigour of S&OP research and 
simultaneously ensure its practical relevance. Therefore, this is recommended to be 
pursued in future S&OP research.

5.2  Theoretical research implications

As revealed in this study, there is still a need for more consistent and integrative 
S&OP constructs and unifying theories, a familiar observation in emerging topics 
(Burgess et al. 2006; Adams et al. 2017). The increase in theory usage observed in 
S&OP research indicates the recent maturation of the topic. This trend should be 
reinforced by additional theory-informed empirical research to enhance the under-
standing of the S&OP phenomenon. Therefore, it is advisable to follow a two-prone 
agenda that, on the one hand, borrows established theories from other fields and, on 
the other hand, develops internal theories that draw on observations from practice 
and are focused on the specific domain of S&OP.
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The observed prominent use of contingency theory corresponds to the emerg-
ing nature of S&OP. The theory can assist in explaining contradictory findings from 
empirical research and in unifying domain-specific findings (Sousa and Voss 2008; 
Stank et  al. 2017). Furthermore, this theory is suitable due to the S&OP design’s 
context-dependency. Contingency theory can assist in identifying factors that influ-
ence the design (Sageder and Feldbauer-Durstmüller 2019). As it can help to under-
stand the contextual nature of S&OP, it is particularly supportive for research in the 
third stream (contextualisation of S&OP designs). Consequently, the application of 
contingency theory in future S&OP empirical studies should be pursued.

Besides that, further GTs should be applied to understand the dynamics within 
S&OP, as successfully conducted in other OM topics. The finding that the TCE and 
RBV theories do not play a remarkable role in S&OP research is surprising, as these 
GTs are among the most applied theories in other OM topics and were successfully 
adopted to explain phenomena within them (e.g., Defee et  al. 2010; Spina et  al. 
2016). Although the application of TCE could not be observed in any S&OP study 
and RBV is just observed once, both theories can be potentially promising theoreti-
cal lenses for future S&OP research. TCE could, for instance, be applied to under-
stand S&OP transactions from a supply chain perspective, focusing on lowering the 
transaction costs or minimising the potential for opportunism in balancing demand 
and supply (Chicksand et al. 2012). RBV could be used to explore how S&OP, or 
one of its activities, could be seen as a valuable, rare, inimitable, and non-substitut-
able resource that can contribute to obtaining competitive advantage and superior 
performance (Kristensen and Jonsson 2018).

Besides applying more GTs to support S&OP research, future studies should con-
tinue to evolve towards developing internal theories for S&OP. This paper indicates 
first signs of internal theory development in S&OP embracing Meredith’s (1993) 
view. These initial observations (presented in Sect.  4.3.2) allied with the emerg-
ing nature of S&OP indicate that the use of middle-range theorising appears suit-
able to enhance the S&OP understanding. MRT can produce actionable theoretical 
knowledge based on context-mechanism-outcome configurations (Stank et al. 2017). 
Thereby, MRT can facilitate the detection of mechanisms through which S&OP 
reaches plan integration and effects performance. By addressing the questions of 
“why?”, “how?” and “when?” (Pawson et al. 2005; Stank et al. 2017), middle-range 
theorising could increase the knowledge on successful S&OP implementations and 
the need for contextualised design adjustments. Having the ability to enhance the 
understanding in all three identified research streams, expanding this paper’s initial 
MRT investigations appears to be a promising research strategy for future studies.

6  Conclusion

This paper analyses the evolution of the empirical evidence and theoretical founda-
tions in S&OP. Addressing the first RQ (“How has S&OP evolved as a research 
domain?”), the paper evaluates the development and conduction of empirical S&OP 
studies, embracing their methodology-related parameters and contingencies as well 
as their empirical and theoretical research findings. The analysis reveals that the 
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empirical evidence has been initially obtained by practitioners, who focus on prac-
tical relevance, and subsequently acquired by academics, who have demonstrated 
an increasing scientific rigour in their studies recently, seeking a higher generalis-
ability of their findings. Three main research streams, not mutually exclusive, are 
identified: (i) S&OP and performance, (ii) implementation of S&OP, and (iii) con-
textualisation of S&OP designs. The investigation of theoretical foundations reveals 
an upward trend in external GT usage. Although most S&OP empirical research 
is not explicitly based on GT, the topic is not considered a-theoretical if perceived 
through the lens of Meredith’s (1993) theory development cycle. Constitutive ele-
ments of theory building are reflected in the empirical studies, showing a cumulative 
knowledge acquired through the consistent development and use of S&OP models 
and frameworks. As a result, findings demonstrate the emerging nature of the S&OP 
research domain and reveal its growing maturity.

Answering the second RQ (“What are promising directions for future develop-
ments in S&OP research?”), the paper proposes an agenda for future research with 
empirical and theoretical research implications aiming towards the development 
of a common S&OP understanding. Empirical research implications embrace the 
need for more exploratory research with academic rigour to enhance the quality of 
evidence in S&OP studies. Herein, the design science approach is recommended 
to integrate practitioners into academic research in S&OP. Future research should 
enhance the knowledge in the identified research streams and explore the under-
researched areas, particularly by embracing the contingencies of environment, size, 
and strategy. Theoretical research implications embrace more theory-informed 
empirical research in a two-prone agenda, including the application of GTs from 
other fields, like contingency theory, TCE, and RBV, and the development of inter-
nal theories focused on S&OP through middle-range theorising.

Academics and practitioners can benefit from the research findings presented in 
this paper to advance their understanding of the S&OP phenomenon. The awareness 
of the generalisability of study findings in the three research streams and the knowl-
edge of the theory foundations in S&OP, combined with the empirical and theoreti-
cal research implications, can support the development of solutions to improve the 
S&OP effectiveness and evidence-based decisions in real-life settings. Especially, 
the proposed application of the design science approach can bring practitioners and 
academics closer together, which can be beneficial for both sides and is particularly 
needed in an emerging topic.

The findings of this paper should be analysed considering the research limita-
tions. The SLR retrieved studies by applying specific keywords to limited databases 
and using several exclusion criteria. This restricts the sample for analysis and is a 
typical limitation for the SLR methodology. As the focus is on empirical studies, the 
paper does not embrace conceptual papers and their findings. Moreover, the paper 
explores an emerging topic with a growing but limited knowledge base, which con-
fines the research findings. As S&OP has intersections with other topics that are 
already more mature, such as demand management and cross-functional integration, 
including S&OP-related findings from these topics could have enriched the analy-
sis and research findings. Overcoming these limitations offer additional avenues for 
future research beyond the ones proposed in the research agenda section.



350 T. Kreuter et al.

1 3

Acknowlegment The following research agencies supported this work: DAAD PROBRAL; Coordenação 
de Aperfeiçoamento de Pessoal de Nível Superior—Brasil—CAPES (Finance Code 001) & (Grant Num-
ber 88881.198822/2018-01); Brazilian National Council for Scientific and Technological Development—
CNPq (Grant Numbers 304931/2016-0, 404682/2016-2, 311757/2018-9).

Funding Open Access funding enabled and organized by Projekt DEAL.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http://creat iveco mmons .org/licen 
ses/by/4.0/.

References

Adamczak M, Domański R, Cyplik P (2013) Use of sales and operations planning in small and medium-
sized enterprises. LogForum 9(1):11–19

Adams RJ, Smart P, Huff AS (2017) Shades of grey: guidelines for working with the grey literature in 
systematic reviews for management and organizational studies. Int J Manag Rev 19(4):432–454

Akkermans H, Voss C, van Oers R, Zhu Q (2016) Never the twain shall meet? Simulating Sales & Opera-
tions Planning ramp-up dynamics in IT-enabled service supply chains. 34th International Confer-
ence of the System Dynamics Society, Delft, Netherlands, July 17–21

Alvekrans AL, Lantz B, Rosén P, Siljemyr L, Snygg J (2016) From knowledge to decision–a case study 
of sales and operations planning in health care. Prod Plann Contr 27(12):1019–1026

Ambrose SC, Rutherford BN (2016) Sales and operations planning (S&OP): a group effectiveness 
approach. Acad Market Stud J 20(2):36

Ambrose SC, Matthews LM, Rutherford BN (2018) Cross-functional teams and social identity theory: a 
study of sales and operations planning (S&OP). J Bus Res 92:270–278

Amundson SD (1998) Relationships between theory-driven empirical research in operations management 
and other disciplines. J Oper Manag 16(4):341–359

Barrett J, Uskert M (2010) Sales and Operations Planning Maturity: What Does It Take to Get and Stay 
There? Gartner RAS Core Research Note 207249

Ben Ali M, D’Amours S, Gaudreault J, Carle MA (2018) Configuration and evaluation of an integrated 
demand management process using a space-filling design and Kriging metamodeling. Oper Res 
Perspect 5:45–58

Burgess K, Singh PJ, Koroglu R (2006) Supply chain management: a structured literature review and 
implications for future research. Int J Oper Prod Manag 26(7):703–729

Calfa BA, Agarwal A, Bury SJ, Wassick JM, Grossmann IE (2015) Data-driven simulation and optimi-
zation approaches to incorporate production variability in sales and operations planning. Ind Eng 
Chem Res 54(29):7261–7272

Chen-Ritzo CH, Ervolina T, Harrison TP, Gupta B (2010) Sales and operations planning in systems with 
order configuration uncertainty. Eur J Oper Res 205(3):604–614

Chicksand D, Watson G, Walker H, Radnor Z, Johnston R (2012) Theoretical perspectives in pur-
chasing and supply chain management: an analysis of the literature. Supply Chain Manag Int J 
17(4):454–472

Colquitt JA, Zapata-Phelan CP (2007) Trends in theory building and theory testing: a five-decade study 
of the ‘academy of management journal.’ Acad Manag J 50(6):1281–1303

Danese P, Molinaro M, Romano P (2018) Managing evolutionary paths in sales and operations planning 
key dimensions and sequences of implementation. Int J Prod Res 56(5):1–18

Davis D, Chelliah J, Minter S (2014) New product development processes in the Australian FMCG indus-
try. Contemp Manag Res 10(1):3–22

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


351

1 3

Empirical and theoretical perspectives in sales and operations…

Defee CC, Williams B, Randall WS, Thomas R (2010) An inventory of theory in logistics and SCM 
research. Int J Logist Manag 21(3):404–489

Solutions D (2008) Focus: sales & operations planning. Industry week, May supplement, pp 21–23
Denyer D, Tranfield D, van Aken JE (2008) Developing design propositions through research synthesis. 

Organ Stud 29(3):393–413
Donaldson L (2001) The contingency theory of organizations. Thousand Oaks, California
Dreyer HC, Kiil K, Dukovska-Popovska I, Kaipia R (2018) Proposals for enhancing tactical planning in 

grocery retailing with S&OP. Int J Phys Distrib & Logist Manag 48(2):114–138
Dubois A, Gadde LE (2002) Systematic combining: an abductive approach to case research. J Bus Res 

55(7):553–560
European Commission(2015) SME definition. https ://ec.europ a.eu/growt h/smes/sme-defin ition _en. 

Accessed 19.09.2020.
Feng Y, D’Amours S, Beauregard R (2008) The value of sales and operations planning in oriented 

strand board industry with make-to-order manufacturing system: cross functional integration 
under deterministic demand and spot market recourse. Int J Prod Econ 115(1):189–209

Feng Y, D’Amours S, Beauregard R (2010) Simulation and performance evaluation of partially and 
fully integrated sales and operations planning. Int J Prod Res 48(19):5859–5883

Feng Y, Martel A, D’Amours S, Beauregard R (2013) Coordinated contract decisions in a make-
to-order manufacturing supply chain: a stochastic programming approach. Prod Oper Manag 
22(3):642–660

Flynn BB, Sakakibara S, Schroeder RG, Bates KA, Flynn EJ (1990) Empirical research methods in 
operations management. J Oper Manag 9(2):250–284

Garcia-Vilarreal E, Bhanra RS, Schoenheit M(2018) A framework for technology selection to sup-
port sales and operations planning in German medical technology organisations. 25th Annual 
EurOMA Conference, Budapest, Hungary, June 24–26

Gianesi IG (1998) Implementing manufacturing strategy through strategic production planning. Int J 
Oper Prod Manag 18(3):286–299

Godsell J, Birtwistle A, van Hoek R (2010) Building the supply chain to enable business alignment: 
lessons from British American Tobacco (BAT). Supply Chain Manag Int J 15(1):10–15

Goh SH, Eldridge S (2015) New product introduction and supplier integration in sales and opera-
tions planning: evidence from the asia pacific region. Int J Phys Distrib Logist Manag 
45(9–10):861–886

Grimson JA, Pyke DF (2007) Sales and operations planning: an exploratory study and framework. Int J 
Logist Manag 18(3):322–346

Hair JF, Anderson RE, Babin BJ, Black WC (2010) Multivariate data analysis: a global perspective, 7th 
edn. Upper saddle river, New Jersey

Hadaya P, Cassivi L (2007) The role of joint collaboration planning actions in a demand-driven supply 
chain. Ind Manag Data Syst 107(7):954–978

Hulthén H, Näslund D, Norrman A (2016) Framework for measuring performance of the sales and opera-
tions planning process. Int J Phys Distrib Logist Manag 46(9):809–835

Hulthén H, Näslund D, Norrman A (2017) Challenges of measuring performance of the sales and opera-
tions planning process. Oper Supply Chain Manag 10(1):4–16

Ivert LK, Jonsson P (2010) The potential benefits of advanced planning and scheduling systems in sales 
and operations planning. Ind Manag Data Syst 110(5):659–681

Ivert LK, Jonsson P (2014) When should advanced planning and scheduling systems be used in sales and 
operations planning. Int J Oper Prod Manag 34(10):1338–1362

Ivert LK, Dukovska-Popovska I, Fredriksson A, Dreyer HC, Kaipia R (2015a) Contingency between 
S&OP design and planning environment. Int J Phys Distrib Logist Manag 45(8):747–773

Ivert LK, Dukovska-Popovska I, Kaipia R, Fredriksson A, Dreyer HC, Johansson MI, Chabada L, Dam-
gaard CM, Tuomikangas N (2015b) Sales and operations planning: responding to the needs of 
industrial food producers. Prod Plan Control 26(4):280–295

Jung U, Chung BD (2016) Lessons from the history of Samsung’s SCM innovations: focus on the TQM 
perspective. Total Qual Manag Bus Excell 27(7–8):751–760

Kaipia R, Holmström J, Småros J, Rajala R (2017) Information sharing for sales and operations planning: 
contextualized solutions and mechanisms. J Oper Manag 52:15–29

Keal DA, Hebert P (2010) Benefits to blood banks of a sales and operations planning process. Transfus 
50(12):2785–2787

https://ec.europa.eu/growth/smes/sme-definition_en


352 T. Kreuter et al.

1 3

Krawczyk-Sokolowska I, Pierscieniak A, Caputa W (2019) The innovation potential of the enterprise in 
the context of the economy and the business model. RMS 15(1):1–22

Krippendorff K (2012) Content analysis: an introduction to its methodology. Thousand Oaks, California
Kristensen J, Jonsson P (2018) Context-based sales and operations planning(S&OP) research: A literature 

review and future agenda. Int J Phys Distrib Logist Manag 48(1):19–46
Lapide L (2004) Sales and operations planning part I: the process. J Bus Forecast 23(3):17–19
Lim LL, Alpan G, Penz B (2014) Reconciling sales and operations management with distant suppliers in 

the automotive industry: a simulation approach. Int J Prod Econ 151:20–36
Lim LL, Alpan G, Penz B (2017) A simulation-optimization approach for sales and operations planning 

in build-to-order industries with distant sourcing: focus on the automotive industry. Compu Ind 
Eng 112:469–482

Ling RC, Goddard WE (1988) Orchestrating Success: Improve Control of the Business With Sales and 
Operations Planning. New York, New York

McCormack K, Lockamy A (2005) The impact of horizontal mechanisms within sales and operations 
planning processes on supply chain integration and performance: a statistical study. 4th Global 
Conference on Business& Economics, Oxford,UK, June

Merton RK (1968) Social Theory and Social Structure, enlarged edition, New York, New York
Meredith J (1993) Theory building through conceptual methods. Int J Oper Prod Manag 13(5):3–11
Muñoz-Pascual L, Curado C, Galende J (2019) How does the use of information technologies affect the 

adoption of environmental practices in SMEs? mixed methods approach. RMS 15(1):1–28
Nakano M (2009) Collaborative forecasting and planning in supply chains: the impact on performance in 

Japanese manufacturers. Int J Phys Distrib Logist Manag 39(2):84–105
Naslund D, Williamson S (2017) Sales and operations planning: a potential strategic tool for the US 

paper industry. J Int Bus Discipl 12(2):1–15
Nemati Y, Madhoshi M, Ghadikolaei AS (2017a) The effect of sales and operations planning(S&OP) 

on supply chain’s total performance: a case study in an Iranian dairy company. Compu Ind Eng 
104:323–338

Nemati Y, Madhoshi M, Ghadikolaei AS (2017b) Towards supply chain planning integration: uncertainty 
analysis using fuzzy mathematical programming approach in a plastic forming company. Iran J 
Manag Stud 10(2):335–364

Nemati Y, Alavidoost MH (2018) A fuzzy bi-objective MILP approach to integrate sales, production, 
distribution and procurement planning in a FMCG supply chain. Soft Compu 1–20

Noroozi S (2016) S&OP related key performance measures with integration of sustainability and decou-
pling points: A case study approach. 5th World Conference on Production and Operations Manage-
ment, Havana, Cuba, September 6–10.

Noroozi S, Wikner J (2017) Sales and operations planning in the process industry: a literature review. Int 
J Prod Econ 188:139–155

Olhager J, Selldin E (2007a) Manufacturing planning and control approaches: market alignment and per-
formance. Int J Prod Res 45(6):1469–1484

Olhager J, Selldin E (2007b) Strategic choice of manufacturing planning and control approaches: empiri-
cal analysis of drivers and performance. Adv Prod Manag Syst p. 35–42

Oliva R, Watson N (2011) Cross-functional alignment in supply chain planning: a case study of sales and 
operations planning. J Oper Manag 29(5):434–448

Pawson R, Greenhalgh T, Harvey G, Walshe K (2005) Realist review - a new method of systematic 
review designed for complex policy interventions. J Health Serv Res Policy 10(1):21–34

Pedroso CB, da Silva AL, Tate WL (2016) Sales and Operations Planning (S&OP): insights from a multi-
case study of Brazilian organizations. Int J Prod Econ 182:213–229

Pedroso CB, Calache LDDR, Lima Junior FR, Silva ALD, Carpinetti LCR (2017) Proposal of a model 
for sales and operations planning (S&OP) maturity evaluation. Prod 27:1–17

Pfeffer J, Sutton RI (2006) Evidence-based management. Harv Bus Rev 84(1):62–75
Reay T, Berta W, Kohn MK (2009) What’s the evidence on evidence-based management? Acd Manag 

Perspect 23(4):5–18
Rexhausen D, Pibernik R, Kaiser G (2012) Customer-facing supply chain practices—The impact of 

demand and distribution management on supply chain success. J Oper Manag 30(4):269–281
Rousseau DM, Manning J, Denyer D (2008) Evidence in management and organizational science: 

assembling the field’s full weight of scientific knowledge through syntheses. Acad Manag Ann 
2(1):475–515



353

1 3

Empirical and theoretical perspectives in sales and operations…

Sageder M, Feldbauer-Durstmüller B (2019) Management control in multinational companies: a system-
atic literature review. RMS 13:1–44

Sageder M, Mitter C, Feldbauer-Durstmüller B (2018) Image and reputation of family firms: a systematic 
literature review of the state of research. RMS 12(1):335–377

Scavarda LF, Hellingrath B, Kreuter T, Thomé AMT, Seeling MX, Fischer JH, Mello R (2017) A case 
method for sales and operations planning: a learning experience from Germany. Prod 27:1–17

Schmenner RW, Swink ML (1998) On theory in operations management. J Oper Manag 17(1):97–113
Seuring S, Gold S (2012) Conducting content-analysis based literature reviews in supply chain manage-

ment. Supply Chain Manag Int J 17(5):544–555
Sehgal S, Sahay BS, Goyal SK (2006) Reengineering the supply chain in a paint company. Int J Product 

Perform Mang 55(8):655–670
Song H, Wang L, Wang X (2008) The empirical study of IT application on performance in china pharma-

ceutical distribution industry. IEEE International Conference on Service Operations and Logistics, 
and Informatics, Beijing, China, 1102–1107.

Spina G, Caniato F, Luzzini D, Ronchi S (2016) Assessing the use of external grand theories in purchas-
ing and supply management research. J Purch Supply Manag 22(1):18–30

Sousa RS, Voss CA (2008) Contingency research in operations management practices. J Oper Manag 
26(6):697–713

Stank TP, Pellathy DA, In J, Mollenkopf DA, Bell JE (2017) New frontiers in logistics research: theoriz-
ing at the middle range. J Bus Logist 38(1):6–17

Stock JR (1997) Applying theories from other disciplines to logistics. Int J Phys Distrib Logist Manag 
7(9/10):515–539

Swaim JA, Maloni M, Bower P, Mello J (2016) Antecedents to effective sales and operations planning. 
Ind Manag Data Syst 116(6):1279–1294

Tanajura APM, Öztürk P, Lepikson H (2015) Collaborative Agents Supporting Tactical Planning Activi-
ties–An Industrial Application. Ind Engin, Manag Sci & Appl 287–301

Taşkın ZC, Ağralı S, Ünal AT, Belada V, Gökten-Yılmaz F (2015) Mathematical programming-based 
sales and operations planning at Vestel Electronics. Interfaces 45(4):325–340

Thomé AMT, Scavarda LF, Fernandez NS, Scavarda AJ (2012) Sales and operations planning: a research 
synthesis. Int J Prod Econ 138(1):1–13

Thomé AMT, Scavarda LF, Fernandez NS, Scavarda AJ (2012) Sales and operations planning and the 
firm performance. Int J Product Perform Mang 61(4):359–381

Thomé AMT, Sousa RS, Carmo L (2014) The impact of sales and operations planning practices on man-
ufacturing operational performance. Int J Prod Res 52(7):2108–2121

Thomé AMT, Sousa RS, Carmo L (2014) Complexity as contingency in sales and operations planning. 
Ind Manag Data Syst 114(5):678–695

Thomé AMT, Scavarda LF, Scavarda AJ (2016) Conducting systematic literature review in operations 
management. Prod Plan Control 27(5):408–420

Tranfield D, Denyer D, Smart P (2003) Towards a methodology for developing evidence-informed man-
agement knowledge by means of systematic review. Br J Manag 14(3):207–222

Tuomikangas N, Kaipia R (2014) A coordination framework for sales and operations planning(S&OP): 
synthesis from the literature. Int J Prod Econ 154:243–262

Valentine JC (2009) Judging the quality of primary research. Cooper H, Hedges LV, Valentine JC(ed). 
The handbook of research synthesis and meta-analysis, Sage, New York, pp 129–146

Vermeulen F (2005) On rigor and relevance: Fostering dialectic progress in management research. Acad 
Manag J 48(6):978–982

Vereecke A, Vanderheyden K, Baecke P, Van Steendam T (2018) Mind the gap–Assessing maturity of 
demand planning, a cornerstone of S&OP. Int J Oper Prod Manag 38(8):1618–1639

Viswanathan N (2009) Sales and operations planning: integrate with finance and improve revenue. Mas-
sachusetts, Boston

Wagner SM, Ullrich KK, Transchel S (2014) The game plan for aligning the organization. Bus Horiz 
57(2):189–201

Wallace TF (2004) Sales & operations planning – the how-to handbook, 2nd edn. Cincinnati, Ohio
Walker H, Chicksand D, Radnor Z, Watson G (2015) Theoretical perspectives in operations management: 

an analysis of the literature. Int J Oper Prod Manag 35(8):1182–1206
Wang JZ, Hsieh ST, Hsu PY (2012) Advanced sales and operations planning framework in a company 

supply chain. Int J Comput Integr Manuf 25(3):248–262



354 T. Kreuter et al.

1 3

Wery J, Gaudreault J, Thomas A, Marier P (2018) Simulation-optimisation based framework for sales 
and operations planning taking into account new products opportunities in a co-production context. 
Comput Ind 94:41–51

Wochner S, Grunow M, Staeblein T, Stolletz R (2016) Planning for ramp-ups and new product intro-
ductions in the automotive industry: extending sales and operations planning. Int J Prod Econ 
182:372–383

Yurt Ö, Mena C, Stevens G (2010) Sales and operations planning for the food supply chain: case study. 
In: Mena C, Stevens G (eds) Delivering performance in food supply chains. Woodhead, Cam-
bridge, pp 119–140

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

Authors and Affiliations

Tobias Kreuter1  · Luiz Felipe Scavarda2 · Antonio Márcio Tavares Thomé2 · 
Bernd Hellingrath1 · Marcelo Xavier Seeling2

1 Chair for Information Systems and Supply Chain Management, Westfälische Wilhelms-
Universität Münster, Leonardo Campus 3, 48149 Münster, Germany

2 Industrial Engineering Department, Pontifícia Universidade Católica do Rio de Janeiro 
R. Marquês de São Vicente, 225 - Gávea, Rio de Janeiro, RJ 22451-900, Brazil

http://orcid.org/0000-0003-0245-0753

	Empirical and theoretical perspectives in sales and operations planning
	Abstract
	1 Introduction
	2 Literature background
	3 Research methodology
	4 S&OP research findings
	4.1 Evolution of empirical evidence in S&OP
	4.2 Scientific empirical studies in S&OP
	4.2.1 Methodology-related study parameters
	4.2.2 Contingencies

	4.3 Empirical and theoretical research findings in S&OP
	4.3.1 Main research streams of empirical studies
	4.3.2 Theoretical foundations


	5 Future directions and agenda for S&OP research
	5.1 Empirical research implications
	5.2 Theoretical research implications

	6 Conclusion
	Acknowlegment 
	References




