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Summary

With one third of the food globally being lost or wasted a turnaround in the food sector is
needed. This thesis researched if digitalization could decrease food waste via forecasting and
data sharing. This was researched via in debt interviews for the relation between food retailers
and their suppliers. This gave a multi-point perspective on the theme. It was found that
forecasting has a positive impact on the food waste reduction. Via Al and Machine learning
(ML) algorithms the accuracy of the forecast has increased. Also, the availability of big data
sources such as consumer data and the availability of real time data increased the effectiveness
of the forecasts. Data sharing moderated the relation of forecasting on food waste reduction. If
data and forecasts are shared throughout the supply chain, leading to collaborative forecasts,
the resource use of the supply chain could be optimized further. Digitalization makes it possible
to integrate supply chains via cloud-based programs such as EDI. A further going form of
supply chain integration was found in vendor managed inventory. All interviewees highlighted

the importance of data and forecast sharing, but it was not implemented broadly.
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1. Introduction
The traditional linear food system, which relies on the extraction of resources,

production, consumption, and disposal of waste, has negative impacts on the environment,
economy, and society. For example, the food sector is a major contributor to greenhouse gas
emissions, deforestation, and water scarcity (Garnett, 2014). Moreover, it is characterized by
high levels of food waste, as one-third of food produced globally is lost or wasted (United
Nations, 2022). This results in $940 billion losses in economic value worldwide (Chang, 2022).
A way to turn the food system into a more sustainable model is food waste reduction. This
concept is gaining importance due to the increasing demand for sustainable practices in the food
sector and the need to address the negative impacts of traditional linear food systems on the

environment, economy, and society (Santana-Cordero et al., 2017).

A way to reduce food waste is digitalization. Digitalization is the process of turning
analogue data and processes into digital ones and the introduction of new digital processes into
a company (Brennen and Kreiss, 2016). It also entails the introduction of digital processes to
connect people, companies, and systems (Coreynen et al., 2017). Lastly Gartner (n.d.) added
that digital technologies can change business models and provide new revenue opportunities.
Digitization solutions that can help reduce food waste are forecasting, digital analysis tools and
data sharing (Rajput and Singh, 2019). The current forecasts are relying on relevant data and
analyzing this data to create forecasts which improve a business at its own and the supply chain
itis in (Hahn, 2019). In order to use digitization in the food sector, key capabilities such as data
gathering, interpretation and analyzation are needed. This links to the resource-based view
(RBV) which is the main perspective of this thesis. This will be further discussed in the next

chapter.

Forecasting emerged as a potential solution for reducing food waste (Muriana, 2017,
Ada et al., 2021). Forecasting takes place at multiple levels in a supply chain. For example,
demand forecasting at retailer level and production forecasting at supplier level. If those
forecasts can be aligned overproduction will be reduced and with that food waste will be limited
(Ali et al., 2019). By using advanced technologies and data analytics (E.G., digitalization)
forecasting allows suppliers and supermarkets to predict the demand for food products with a
high level of accuracy (Ali et al., 2019). This, in turn, enables them to manage their inventory
more effectively and reducing the likelihood of overstocking and understocking (Ali et al.,
2019; Muriana, 2017). As a result of advanced technologies and data analytics, forecasting will
also increase the profitability of a company. This effect will be even stronger when digitization

is implemented in the supply chain (Buchi et al., 2020). An example of integrating forecasts in
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both the company and the supply chain is called collaborative forecasting (Boland & Zhang,
2019). In this value adding type of forecasting data from different levels of the supply chain is
shared and used to predict demand collaboratively (Boland & Zhang, 2019). This is an example

where digitization is used to help integrate and optimize the supply chain via forecasting.

Digitalization also entails the integration of data sharing processes within the supply
chain. The need for this digital integration was already mentioned by big consultancy
companies starting off from 2016 (Deloitte, 2016; McKinsey, 2017; PricewaterhouseCoopers,
2018; Walter et al., 2022). Integration within a supply chain makes it possible to intertwine
forecasts of different companies. This enables parties involved in the supply chain to better
coordinate demand and supply (Hofmann et al., 2019). Sharing data to improve food waste
reduction was also mentioned by Kamalahmadi and Parast (2016). They found that sharing data
for forecasting and the sharing of the forecast itself moderated the relation between forecasts
and waste reduction. Sharing forecasts strengthens this effect. Hence Integrating supply chain
in the forecast, is a way to make forecast data more valuable

As can be seen this topic is not new to the literature. However, in the past research
gaps in this knowledge base where found. Also, further research on certain topics and
perspectives would be insightful. According to Kumar Mangla et al. (2021) more empirical
based research should be done on the theme of food waste reduction within the fast moving
consumer goods (FMCG) industry. Also, Awan et al. (2021) confirms this. Next, Esposito et
al. (2020) and Ada et al. (2021) are highlighting the importance of more research on the last
stages in the food supply chain (FSC) because these areas have not been studied closely and
could give a unique view on the supplier retailer relation. Furthermore, De Bernardi et al,
mentioned that more research is needed on the topic of information sharing in combination
with new digitalization technologies. Another reason for deepening this theme is the fact that
most research currently is based on one case, meaning the research only included one
company (De Bernardi et al.,2022). However, it is also important to compare different

companies and perspectives (e.g., retail, production) in one study.

As can be concluded from the above, there are several research gaps that need to be
better looked in to. The multi point perspective (e.g., including multiple retailers and multiple
producing companies within the same research), diving in the last stages of the supply chain
and combining digitalization with food waste reduction are the gaps that will be included in this

thesis.



Research objective and question
As discussed above, digitalization in relation to reducing food waste are the main themes

in this thesis. This will be discussed using the RBV. This links back to the introduction where
the need for relevant capabilities (e.g., data gathering, interpretation and analyzation) was
shown in relation to digitalization (Pereira & Bamel, 2021). This thesis focusses on digitization
in the relationship between retail and their suppliers. The specific focus area is chosen based on
the recommendation for future research as discussed above. This results in the following

research goal:

Giving insight in how forecasts, as part of digitalization, can reduce
food waste and exploring the effect of data sharing, as other part of

digitalization, on that relation.
This results in the following research question:

How does the integration of forecasts, as a component of digitalization,
contribute to reducing food waste and what is the impact of data sharing, as another
aspect of digitalization, on the effectiveness of forecasts in reducing food waste?

In a conceptual model it looks as follows:

Digitalization
4 N

Forecasting |<—| Data sharing

|

Food waste reduction

Figure 1.1: conceptual model

Proposed is that:

Propositions

1| Better forecast data leads to a higher reduction of food waste.

N

This effect is positively moderated by digitization in the form of sharing the forecasts within the supply chain.

w

The use of digitization for sharing and analytical processes also improves the forecast data and thus indirectly improve the level of reduced food waste.

Table 1.1: Propositions

To break down this question the main themes should be defined by literature. This will be done

in the next chapter. The main themes that will be defined are



Main theme
1| Digitalization
2| Forecasting
3|Food waste

Table 1.2: Main themes

The theoretical need
This thesis aims to add to the literature base around digitalization and food waste

reduction. It will mostly be a repetitive study to improve the reliability of the literature. Also, it
will try to fill the literature gaps shown on page 3. Furthermore, the incorporation of multiple
suppliers and retailers gives a broad perspective which enables triangulation within the
research. Last, it introduces a new perspective (e.g., supplier and retailer in one study) within
which combines the findings from earlier single case case-studies within one thesis. This way
it is not just repeating earlier studies but also adding new knowledge and perspectives to the

existing research.

Practical need
As discussed, food waste reduction and forecast data seems to give opportunities for

sustainable food systems. The implementation of forecasts can lead to significant cost saving
as a result of reduced food waste and combined with data sharing it will improve the
effectiveness of the supply chain (MacArthur, 2013; Wang et al., 2021). This thesis aims to
deliver hand on solutions for implementation of digitization tools to reduce food waste and to

integrate supply chains in this process.

Reader guide
The rest of this thesis consists of an elaboration of the relevant theories and framework for this

thesis, next the chosen methods will be outlined. After that there will be a section on the
findings. This thesis will then continue with a conclusion and discussion. Lastly the limitations,

managerial implementations and directions for future research will be discussed.



2.: Literature review

Here the relevant theories and frameworks will be discussed. Furthermore, the

background of the earlier defined main themes will be shown.

Relevant theory
The relevant theory for this thesis will be explained and the relevance will be shown.

Also, the literature base, relevant for this thesis will be defined.

Resource based view
The resource-based view (RBV) is a comprehensive theory that sees the bundling of

capabilities within a company as a possibility to generate profit and a competitive advantage.
Also, it is one of the possible explanations of performance variance between companies (Pereira
& Bamel, 2021; Dubey et al., 2019). A definition retrieved from Priem & Butler (2001) is the

following:

"Such resources, strategic assets, are simultaneously valuable, rare, imperfectly
imitable and non-substitutable (Barney, 1991). RBV proponents assert that ownership or
control of strategic assets determine which companies can earn superior profits and which

companies do not. (Miller & Shamsie, 1996).”

This combination of bundling capabilities and achieving competitive advantage matches
the assumptions of this thesis in a sense that digitalization-capabilities improve the food waste
reduction resulting in a sustainable competitive advantage for companies and their supply chain.
Digitalization capabilities are enablers of the introduction and execution of digital actions.
Examples are: skilled employees, right software, and the availability of money to invest in

digitalization.

Lioukas et al. (2016) are introducing the relation between RBV and IT capabilities. They
argue that better digitalization capabilities influence the profitability of collaboration between
companies because only if digitalization is implemented successfully, it can generate a higher
revenue. The strongest effect was seen with tightly integrated companies in a supply chain
(Lioukas et al., 2016). The connection between company and employee capabilities,
digitalization and the integration with stakeholders was also mentioned in the article of Queiroz
etal., (2021). Their framework shows that to effectively implement digitalization in a company
and its supply chain three main points should be incorporated: well skilled coworkers, ICT tools

which enable the digitalization and external support from stakeholders in the supply chain.



Information and
communication
technologies — ICT

cosci\

Workers
capabilities Stakeholders

Figure 2.1: Critical digital supply chain integration (Queiroz et al., 2021)

This is further elaborated in the study Estensoro et al. (2021) who made a model based
on the RBV and identified different resources and capabilities that need to be present for a good
implementation of further digitalization. They highlight internal and external factors that should
be present. For example, the market should be big enough to have a feasible return on
investment. Also, the alliances between companies in a supply chain should be strong enough
to incorporate the digitalization throughout the supply chain. Internally the quality of staff is
important to enable the implementation of digitalization and money should be available to
invest since digitalization is of high costs (Estensoro et al., 2021).

External Internal (efficiency based)
Market size Qualified staff
Competitiveness Investments (available cash)
Servitization

Alliances

Table 2.1: relevant ressources for 14.0 implémentation (Estensoro et al., 2021)



Defining the main topics
Defining the main topics in the research is the next step. This will be done by comparing

and analyzing different definitions and meanings of different scientific literature sources.
Food waste

Food waste is hard to define since there is no unanimity on what the right definition is
(Teigiserova et al., 2020). One way is to segment food waste in different layers and create a

hierarchy. Hartikainen et al. (2018) made and updated the hierarchy of food surplus and waste.

Most preferable

L e Poweon | mmees

he@abl_emffood.%ah Retise A —
Food that lost its nutritional value, Material Material recovery ¢.g. keeping the value bound
inedible such as peels, processing waste Recycling to the material (sauce, chips, acids, bioplastics...)

Food

-

waste

Feedstock examples Treatment examples Least preferable

Figure 2.2: Updated hierarchy of food surplus and waste. (Hartikainen et al., 2018)

This matrix shows the different levels of reuse of wasted food within the FSC. The focus
in this thesis will be on the surplus food part. Mostly since reducing food waste is also
preventing it from happening (Papargyropoulou et al., 2014). A commonly used definition of

food surplus within food waste is:

“The edible food produced, manufactured, retailed or served that has not been
consumed by humans, including food produced beyond nutritional need. ” (Hartikainen et al.,
2018)

Digitalization
Digital technologies changed how companies work and interact with each other in Business-to-

Business markets (Ritter & Pedersen, 2020). Digitalization is of interest for a long time now.
For example, during a conference for artificial intelligence conference in 1956 there was spoken
about big data and Al (Ritter & Pedersen, 2020). As a result there are many definitions and
perspectives on terms related to digitization.
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Digitalization was described by Brennen and Kreiss (2016) as the process of converting
analogue data to digital data. However, Coreynen et al. (2017) used the increase in use of digital
technologies to connect people, systems, and companies. The difference in definitions can be

found in the conversion of analogue data or not. Another view on digitalization is:

“Digitalization is the use of digital technologies to change a business model and
provide new revenue and value-producing opportunities; it is the process of moving to a digital

business.” (Gartner, n.d.)

Gartner’s definition links back to the RBV since the use of digital technologies enables
better performance. For this thesis we will use this definition. This results in a broad term which
for this thesis entails several things. The first one is the forecast itself. This process will be
discussed in the next paragraph. The second is integrating and sharing the forecast within the
supply chain. This will be discussed later in this chapter. The last factor within digitalization
for this thesis is digital tools. Those enable forecasting and sharing of data and forecasts. More
about this in the paragraphs about forecasting and sharing.

Forecasting

Forecasting is predicting what will happen. In this research the production forecasts, on
the manufacturing side of the FSC, the sales or demand forecasts, on the retailer side, and
collaborative forecasting (e.g., when forecasting is done together in the supply chain) are of
interest. Aligning the two (e.g., collaborative forecasting) will reduce the level of
overproduction and so reduces food surplus (Huber & Stuckenschmidt, 2020). More on the
collaborative forecasting later in this chapter. Kilimci et al. (2019) are highlighting the
importance of good forecasts because of the high risks related to unreliable forecasts.
Overstocking for example leads to higher storage costs, higher risks, possible degradation. Out
of stock leads to lost revenue and a decrease in customer loyalty (Kilimci et al., 2019). Also,
production forecasts are important. Resources needed for production are increasingly getting
scarce and with that the delivery becomes uncertain. That combined with an increasing world
population brings the need to have long term production forecasts within the FSC (Nosratabadi
et al., 2021). The two most important types of forecasts for this study are demand forecasting

and production forecasting.

Demand forecasting is a critical aspect of supply chain management and helps
organizations make informed decisions regarding inventory management and order quantity
(Kilimci et al., 2019). Another forecast type is the production forecast. Production forecasts are

based on demand and production optimization (De Los Mozos et al., 2020). For producers the
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above highlighted demand forecast is therefore important to limit over production. However,
fluctuations in production lines are unwishful (Fan et al., 2021). This is where production
forecasts deviate from demand forecasts. Fluctuations should be neutralized but the shelf life

of a product must match the demand expectations.

Conventional demand and production forecasts are based mostly on historic sales data.
For the sake of simplicity, the number of other variables has been limited (Kilimci et al., 2019;
Seyedan & Mafakheri, 2020). This is worrying because increasing the number of variables is
likely to improve the forecast accuracy (Boland & Zhang, 2019). Nowadays a lot of analytics
tools are available to include more variables which makes the forecasts more comprehensive
and complete (Seyedan & Mafakheri, 2020).

Digitalization increased the use of forecasting and enabled companies optimize the
forecasting process (Simchi-Levi & Wu, 2018). They highlight that because of the increased
availability of real time data forecasting is now done continuously and this also effects the
amount of data shared in the supply chain. This is supported by Saha et al. (2022) and Sanders
et al. (2019). They also add that the availability of real time data and more consumer data (e.g.,
big data sources) have increased the use of ML and Al models to cope with the big amount of
data. The use of those techniques (e.g., further digitalization) increased the accuracy of the
forecasts and has led to a more efficient supply chain (Sanders et al., 2019). It increased the
flexibility of supply chains to better allocate raw materials to the right supplier and so meet
demand. One of the reasons that it influences the efficiency of the supply chain results from
collaborative forecasting as an outcome of data sharing (Shashi et al., 2022).

Collaborative forecasting

Seeing the importance of both types of forecasting is the first step. Gruzauskas et al.,
(2019) state that the inability to align the demand forecast to the production forecasts is leading
to high levels of food waste and nutritional decrease. A solution, according to Eksoz et al.
(2014) is opening the data streams between both parties resulting in collaborative forecasting.
This was also mentioned by Boland and Zhang (2019) who found that if information about
forecasts is shared the level of overproduction in the supply chain can be reduced significantly.
Sharing data requires trust and willingness to collaborate in a supply chain but results in a better
collaborative forecast, which is a positive reinforcing effect (Kamalahmadi & Parast, 2016;
Pettit et al., 2010; Shoukohyar & Seddigh, 2020). Through Collaborative forecasting demand
can be pushed in times of expected over production (De Los Mozos et al., 2020). Furthermore,
it helps improving the knowledge within the supply chain resulting in less buffers and a better
streamlined supply chain (Cranfeld University, 2002).
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Collaborative forecasting is based on data sharing (Shoukohyar & Seddigh, 2020). A
hierarchy is made in which higher or lower levels of amount and sensitiveness of the data is
shared. Boland and Zhang (2019) came up with five levels of data sharing. In the first level no
data was shared, and all parties made their own forecasts based on their own information, the
conventional forecast. In the second level only historical sales data of the retailers was shared
throughout the supply chain. The third level also included past pricing and promotion data. The
fourth level also included their current forecasts to align the production to their expected
demand. Lastly in the fifth level all information named previously was shared but also
information about current and future pricing, as well from the retailer as from the other supply
chain parties, and advertising and campaigns are shared to optimize those to the expected
misalignments in the production forecasts. It was found that even the lowest level of data
sharing improved the performance of resource reduction in the supply chain significantly
(Boland & Zhang, 2019; Shoukohyar & Seddigh, 2020). However, the more data was shared
the better it performed. The biggest improvements were found on the production side of the
supply chain but for all parties positive effects were found. Experts explicitly stated that
information sharing and collaborative forecasting in special exerted positive and noticeable
effects on the sustainability of the supply chain (Shoukohyar and Seddigh, 2020).

Data sharing

Collaborative forecasting is based on the ability to share large amounts of data between
different parties (Buer et al., 2018). Digitalization enabled companies to improve and automate
the sharing of data in multiple ways. Due to digitalization the way of sharing changed from
paper based to digital cloud-based tools (Buer et al., 2018). An example of such tool, electronic
data interchange (EDI), was mentioned by Salo et al. (2020). This is an easy and safe way of
sharing large amounts of data between different parties in a supply chain. Security is a limiting
factor for sharing data but digitalization improved the security (Brunila et al., 2021). Using EDI
resulted in a more transparent supply chain and an increased supplier security level (Salo et al.,
2020). It is important to note that implementing data sharing requires high levels of trust and

managerial interest throughout the supply chain (Byabazaire et al., 2020).

Data sharing improves the transparency and flexibility of supply chains (Treber et al.,
2019). The sharing of data, especially related to demand and production forecast, helps the
responsiveness (e.g., when a company is more flexible it can easier and faster respond to
adjustments) and efficiency of the FSC and with that reduces the level of food waste (Michel-
Villarreal et al., 2021; Shashi et al., 2022). Via collaborative forecasting and real time data the

responsiveness of the supply chain can be further increased (Mak & Shen, 2021). This is extra
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important for products with a short shelf life, which are quite common in the food retail, because
waste is higher on those kinds of products (Mak & Shen, 2021). Therefore, it can be concluded
that digitalization entails a lot of different concepts such as data sharing and forecasting and
that further digitalization of those topics also increases the effectiveness of the earlier
digitalization steps.

Realigning

To recombine the tree main topics, food waste reduction, forecasting and digitalization,
Kristoffersen et al. (2020) came up with a hierarchy-based model which combines digitalization
phases with possibilities to reduce waste in manufacturing companies. The model shows that
there is a hierarchy in how wisdom comes to stand using digitalization. Forecasting is a type of
wisdom since this is the last phase that gives you insights for decision making. Reducing food
waste is under discovery in the green triangle. First the insights from the forecasts are needed
to figure out how the resources should be used to commit to the expected demand. Digitalization
is as well in the blue triangle, here it enables the different phases, as in the grey background
initiating possible solutions for the different stages in the blue triangle.

Prescriptive
How can use of the resource be optimised dynamically?

g
<
= Predictive ~
z ; . z
S ditenicyithed * Wisdom What better use can be made of the resource in the future? Data_ 2
£ ~ . Discovery . mana/lysm 3
< A What better use can be made of the resource "LI'IL al Inte “'}y‘—"'j_%_f‘ =
§7 given current conditions? Deép : s =
c > Diagnostic )
© given‘meaning Knowledge Why/how did X happen to the resource? (3
5 et Descriptive . Data <« ©
= T Whnat happened to integration
s S the resource? Big Data, Cloud
g 1lex Information & tog Computing, et
= ~ g
= St Data
= > : collection =

Data tternet of Thing =

- , Wireless Sensor Netwo!

N Control & Embedded
g <@ ystems, ¢t
= Connected resources

Data transformation levels ~ Resource optimization capabilities Data flow processes

Figure 2.3 Intergration of digitalization with circulair models (Kristoffersen et al. 2020)

This model shows the connectedness of the variables used in this study which closely
relate back to the earlier paragraph about digitalization. It can be concluded that forecasting and
sharing have the same background: digitalization. Also, literature clearly suggests a relation
between forecasting and food waste reduction as well as a relation between data sharing and

forecasting.
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3. Methods

First the research design will be discussed after which there will be a section on data
collection and analysis strategy. Lastly the validity and reliability and research ethics will be

discussed.

Research design
This research aims to contribute to the knowledge of how food surplus can be reduced

via forecasting. It continues on the foundation of earlier research, making it a deductive research
design (Meyer, 2019). Deductive research starts with analyzing the current position in literature
as the starting point, and through collecting and analyzing new data, patterns emerge which

lead to building the current literature further (Meyer, 2019).

For this research question a multi-point perspective is needed. To accomplish this there
will be multiple retailers and their suppliers included in this study to have a high level of
triangulation. The reliability also increases because of the possibility to have views of one party
checked by a prime stakeholder. This also gives the possibility to compare different
perspectives (e.g., supplier and retailer point of view) in one thesis (Hollweck, 2016). This is

important because deep understanding is wished on the main themes.

This thesis will be a qualitative case study since data collection will be done via semi
structured interviews. The downside of such qualitative studies is that the sample size, in this
case six interviews, is small which has a direct effect on the quantifiability of the results. The
lack of generalizability is for this study not problematic since more in detail and empirical based
analyses are needed on the topic of food waste reduction. Another limiting factor might be that
the quality of qualitative research is depending on how well the researcher is skilled and able
to fulfill his task in the right and objective manner because the outcomes of the research are
influenced by the researcher his own frames and interpretations of the results (Bell, 2014).
However, qualitative analysis also has the advantage that it can provide a more thorough

understanding of the researched subject in its context (Collis & Hussey, 2013).

Data collection
The data collection will consist of semi structured in-depth interviews. Semi structured

interviews give the possibility for a structured questionnaire so that all relevant and necessary
questions will be asked but combines that with the possibility to also dive in arising topics
(Meyer, 2019). Since this is not a theory testing study not all relevant topics and questions can
be assessed before the interview starts and therefore this freedom is wishful. The type of

organization in which the interviews will take place are food retailers and producers to ensure
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the earlier discussed multi perspective study. The respondents will be people with knowledge

about forecasting and IT implementation.

After at least one interview per case (e.g., one production and one retailer) there will be
a check if the stage of saturation is reached. This stage of saturation is the moment that new
data no longer give big new insights and thus the number of interviews is considered adequate
in qualitative research (Charmaz, 2006). The planned duration for the interviews is
approximately 45 minutes each so that there is enough time to go in depth and detail on the

different topics related.

If at the end confidentiality is needed a non-disclosure agreement (NDA) will be signed.
This is needed because the data from the sources should be authentic, credible, meaningful, and
representative (Myers, 2019). None of the respondents asked for a NDA at the end which means
all data can be used and published.

Operationalization
In chapter two the key terms of this thesis are discussed. The current position and

knowledge in the literature is shown and the relation to the thesis is made clear. Those results
are summarized in a table with the dimensions and indicators related to the main themes. This

can be found in appendix 1.

The main themes operationalized are digitalization and food waste. For food waste the
earlier pyramid of Hartikainen et al. (2018), figure 2.2, will be used. The level of over
production is used to determine the level of food waste. Overproduction can be found at the
production company, unsold goods to the retailer, and at the retailer, unsold goods to the
consumer. During the interviews multiple ways of assessing the level of food waste were
discussed, in euros or weight. For this thesis we have sticked to euros because this method was
mostly used in the interviews. This will be calculated as the economical decrease in value, sales

price of that company within the supply chain.

Digitalization, as discussed in chapter 2, entails all digital processes in an organization.
For this thesis only forecasting, data sharing and the technological applications behind
forecasting are of interest. According to the definitions of Gartner (n.d.) the cooperation aspects
are an important part of digitalization in the current supply chains.

For the interviews the indicators were converted to questions. The questionnaire can be

found in appendix 2.

16



Data analysis
After all the data is gathered, through conducting interviews, the analysis begins. First all

interviews will be, after informing the respondent and asking for permission, recorded and
transcribed. These transcriptions will then be coded. For this thesis thematic coding will be used
which means that in the data the different main themes will be colored, finding open codes
(Bleijenbergh, 2015). Next the interconnections will be analyzed, axial codes, that combines
different parts of the interviews and data analysis (Bleijenbergh, 2015; Meyer, 2019). Lastly
those axial codes will be combined again resulting in pattern codes (Meyer, 2019; Vennix,
2019). The advantage of coding in this manner is that there is more freedom and opportunities

to find unexpected relations between the topics which enrichens the framework.

Validity and reliability
Important aspects regarding the data analysis are validity and reliability. Validity is

concerned with the accuracy and truthfulness of scientific findings (Brink, 1993). The accuracy
of the findings will be high because only experts on the topic will be interviewed. Because of
the triangulation in data sources, retailers and producers, answers of one party can be checked
with the other party. Furthermore, the deductive method ensures that the topics discussed during
the interview are related to the subject of this thesis what results in a valid measurement method.
The external validity is present because it is empirical research, the data gathered is from the

real world in a natural setting.

Reliability is concerned with the consistency, stability and repeatability of the research as
well as the investigators’ ability to collect and record information accurately (Brink, 1993). The
data analysis is consistent in a way that open coding is used throughout the entire study.
However, different researchers could code different things resulting in a lack of consistency in
the result in case of repetition. However, because of the transparency the research is repeatable.
Another risk that could influence reliability of this research is the researchers bias which
influences the accurateness of the interpretation. Being aware of the risks of such biases

decreases the chance of having them.

Research ethics
Ethics are of high importance when writhing a research paper. First, every interview will be

anonymized directly after the interview has taken place. All names will be excluded and only
the area of expertise and the name of the company will be named. In order to analyze the
interviews, the interviews need to be recorded and transcribed. This will be done after getting
explicit permission from each respondent individually. Furthermore, each respondent will have
the opportunity to read the transcript and if needed give feedback. A non-disclosure agreement
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can be signed if this is wished by the respondents or the company the interviews take place. At
any time during the research, it is possible for respondents to withdraw, the data collected from
that interview will be deleted and excluded from the analysis. After completing the thesis, it

will be published via the Radboud university repository.
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4. Analysis

In this chapter the interviews will be analyzed leading to a comprehensive overview of the
data in which the propositions of the theoretical framework will be discussed. First the

interviewees will be introduced, and a short overview of the data will be provided.

Introduction of the interviewees
As discussed in chapter 3 people with forecasting knowledge within retailers and

production companies were interviewed. On the retailer side, people from Ahold Delhaize and
Jumbo where interviewed. Those companies were chosen because they are the largest retailers
in the Netherlands. On the supplier side an ex-employee of Van Gelove and an employee
from Hoogersteger where interviewed. Both are suppliers of the retail companies. Lastly,
there was one responded who worked for Ahold and is now in a consultancy company
specialized in introducing forecasting software at producers. This gives him the opportunity to

look at questions from all different perspectives. In total, 6 respondents were interviewed.

Company Number of Respondends Type of organisation
Ahold 1| Retail

Jumbo 2| Retail

Orcado 1| Forecast consultancy
Hoogesteger 1| Producer of fresh juces
Van Gelove 1| Producer of frozen snacks

Table 4.2: Overview of respondents

Overview of the data
All interviews where coded. The full coding table can be found in appendix 2. All

open codes related to forecasting, digitalization and food waste were clustered. In the table

below the number of codes per topic are stated. Digitalization is very broad which is reflected
in the number of codes related to this topic.

Topic Number of codes
Forecasting 92
Food waste 61
Digitization 177

Table 4.3: Codes per topic.

To give some examples of codes per topic the table below shows a few key quotes per
topic
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Topic

Qoutes

Forecasting

“We have replenishers ... they place the actual
orders to the suppliers and we have forecasting and
we have different units... and within that unit,
replenishers and forecasters work together. ... The
forecast from the forecaster is in the lead also for
orders that are placed with our suppliers” (Jumbo)

“The departments have influence on forecast and
forecast influences other departments. .... For
example, promotions are very important for
forecasts. ... If my commercial colleague decides
that we are going to do a heavy promotion on, for
example, coffee, that will influence the coffee
forecast.” (Jumbo)

Food waste

“That is very depending on a lot of differend
factors. Over all we have a target of 3% but for
bakery it ... sometimes higher and also for fresh
products it can be above that.” (Ahold)

“At Albert Heijn, some products only have 6 days
shelf life from production. So, you really need to
closely monitor and make accurate forecasting to
manage that effectively.” (Hoogestegen)

Digitization

“EDI is used ... for sharing information and I think
we should use it more” (Orcado)

“We are changing our forecasting engine with a
new forecasting engine which has a lot more of
artificial intelligence and machine learning
algorithms in it therefore is more self learning and
is changing the focus day by day” (Jumbo)

Table 4.4: lllustrative quotes

Proposition 1: Better forecast data leads to a higher reduction of food waste
There is a distinction between forecast data and the forecast itself. The actual prediction

following the analysis is the forecast. Within forecast data there is a distinction between the

variables and the data that the variables use. First the data will be discussed followed by the

variables. Both will be discussed starting with the forecast data.

Forecast data

Most of the data used for demand forecasting is internally available within the retailers.
Mostly this is customer data from their stores, stock levels and their promotional planning.
However, also external data is used. All interviewees highlighted that an important data source
is the weather forecast it is used to predict which type of products will have a higher or lower
demand. It is for example linked to the BBQ assortment when temperature rises. Also, the
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timeline within the weather forecast is used within Albert Heijn to predict the number of
customers per day. The duration of rain is used to predict if a customer is likely to skip a day
of shopping or when it is just a short shower, and the customers will come a bit later.

“It's also rain, and rain is not the number of millimeters here, but it's the period of
raining. If it's raining a long time during the day the customers are not coming a day and if it's
just a short rain, they'll say OK, I'll go half an hour later and it's right”” (Ahold)

Another external source that is used within forecasting is demographic data. This is
mostly used within retailers when designing their stores. The type of population is an important
factor in how the assortment is designed. If the assortment is tailored to the demand less food
is wasted. This is only used a few times as a long time forecast on how populations evolve but

is not part of the operational forecast in any of the interviews held for this thesis.

As said above, most of the data used is internal data. The importance of this was
highlighted by someone from Jumbo who said,

“The big driver will be consumer data” (Jumbo)

This data is mostly available within the retailers because of their loyalty programs and
the data from their stores. The consumer data, for producers this is an external source, is used
within the forecasts at the production side as well. One party received consumer data from the
retailers while others used sources provided by IRI (consumer data company) to get this type
of data. That consumer data is important can also be concluded from the fact that Jumbo is
willing to introduce dynamic pricing on products with a high waste risk before the best before
date (BB) comes close for interested consumers but are not able to introduce that because the

data is missing (Jumbo).

From the interview with Hoogesteger it can be concluded that getting enough and good
quality data is a bottle neck for them as a small production company. This makes them more
dependent on the data that is provided to them by the retailers. Hoogesteger mentioned that the
data they receive in some cases has flaws and is therefore not always reliable which has a large
impact on their forecast accuracy. According to Hoogesteger, the data quality has not improved

significantly over the last years.

The recentness of data did improve. Jumbo for example highlights that over the years
data is more real time, leading to faster adoptions of this new data in the forecast. Also, Ahold
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gives real time data as the biggest innovation on the topic of data quality. Real time data

improves the reactiveness of the forecast to adjust to new data.

“If you look at the last twenty years, ... We are more and more able to use real time
data. It used to be that if we sold something that we knew it in a week, then the next day, but

now we now know it within three seconds” (Ahold)

When looking at data quality there are still possible improvements if it comes to
consumer insights and data quality. The biggest innovation found is real time data which

improves the reactiveness of the forecast.

Forecast variables
To make forecasts, predictive variables are needed. The most frequently named

examples will be discussed here. First, historic sales data is used as the basis for all forecasts
discussed during the interviews. Historic sales data can go back one day, mostly used for short
term adaptions of promotion forecasts, to multiple years in which the data gives averages for a

product in a specific day or week based on the earlier sales.

Another variable is seasonality. This is the fluctuating effect of products due to the
seasons; rose wine sells harder in the spring and summer than in the winter. Weather is also
part of seasonality. Weather is used for temperature, amount of sun hours and as discussed rain.
Furthermore, national holidays, vacations and large events are used in the prediction of
seasonality effects. National holidays influence the type of demand, more eggs for Easter, but
also the number of customers in the shops because of closing days. Vacations have a similar
effect. During the summer holiday sales drop in most stores because people are not at home.
Large events entail things like soccer competitions but also local events like the “Vierdaagse”

in Nijmegen.

Another variable is the assortment. Ahold used an example of salad. Because of
seasonality there is a larger number of salads in the stores during the spring and summer but
increasing this assortment leads to a cannibalization effect (e.g., a decrease in demand for other
products because new products are available) on the salads that are in the store year-round,
cannibalization is also present during promotions. If one product is cheaper than a similar
product the demand for that similar product will decrease. Similar effects in the opposite
direction can be noticed for related products, if strawberries are in a promotion the sales of
whipped cream will go up as well. Moreover, out of stocks also influence demand in a sense

that similar products will go up if the desired product is not in stock. Lastly on the theme of
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assortment, Orcado mentioned the influence of the country of origin. He gave an example that

from the moment strawberries originate from Holland, demand will rise.

“But it can also be the case that a product from another supplier is out of stock and we

expect that to cause a shift in demand to an article of another supplier. ” (Jumbo)

For production companies there are more important variables which have an influence
on their forecast. The BB of a product had to be aligned to the demand. For short shelf-life
products having stock is not possible leading to the need of more flexibility. The last one is
allergy restrictions. Someone from Van Gelove explained that because of the different allergies
in products the production facility is obligated to keep a certain order when producing. Lastly
someone from Van Gelove highlighted that scarcity of raw materials is also influencing
production forecasts.

Forecasting
Within forecasting there are multiple types of forecasts. There is the long-term forecast

used for designing stores and long-term contracts with suppliers. There are the operational
forecast and the production forecast which should be aligned to overcome food surplus and
avoid out of stocks. This type of forecast is used when ordering the products at the producer.
Furthermore, this forecast type is used for the order proposals in the stores. And there is the
promotion forecast specifically used to predict the extra demand during promotions and special
events. For the promotional forecast, next to the discussed variables above, the type of

promotion is of importance, 1+1 free has another effect than 50% off.

Forecast accuracy is a topic that was discussed a lot during the interviews. It is important
to make sure capacity is high enough to be operational in normal course of business. Ahold
gave the example of deliveries of Albert Heijn during Christmas. During Christmas there is
often more demand than capacity, but it is not useful to increase capacity for the rest of the year.
This was also mentioned by Van Gelove in a case where there was a promotion planed but there

was not enough stock left because of a weather effect earlier on.

“You also try to stay away from having very much capacity and not using it because it's

also cost. So, it's always game between customer demand and capacity.” (Ahold)

Food waste
All companies had a food waste target. Those varied between the 1.2% and the 3%.

Most of the companies managed to stay below the target but highlighted that there are
categories, bread, ultra-fresh, and fruit and vegetables where the targets were not met. It was
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highlighted that the BB has a major influence on waste because of the shelf life. Hoogesteger

mentioned that they lower their target yearly to keep improving their waste prevention.

The interviewees highlighted that there are multiple ways to reduce the food waste. One
of them is forecasting. Hoogesteger mentions that because of their forecasting system they
cutted out millions of euros of waste. Another important way is the integration of the supply
chain which will be discussed in detail later. However not all waste can be prevented by

forecasting.

Other influences on food waste are the tray size in which products are delivered to the
stores. If a product has a rotation of 2 per day and the tray size is 6 you always deliver 3 days
of stock to a store. That combined with a short BB increases the likelihood of waste. The
rotation is also influenced by the width of an assortment, as discussed with the example of the
salads. Within the production quality checks are also a large reason for waste.

“You produce 100.000 boxes of a croquette, for example, and at the end of the
production line, after the quality checks, it turns out that it doesn’t ... meet the quality

requirements so you mut throw it away.” (Van Gelove)

This proposition seems to hold. The level of food waste decreased in nearly all the companies
and all interviewees see the impact of forecasting on this decrease. However, they are also
highlighting the importance of reactiveness (e.g., being able to adjust production and pricing to
shifting demand) which might have a bigger influence in the future than forecasting has.

Proposition 2: Digitalization has a positive effect on the quality of the forecast
What forecasting entails, and the important findings related to forecasting is already

discussed in the part above. In this part, the important findings about digitalization related to
forecast improvements will be discussed. This will be followed by a discussion of the proposed
effect. Digitalization can be split up in supply chain integration and, sharing related subjects
and more analytical and ICT driven innovations. The latter will be discussed here, supply chain
integration will be discussed later in the paragraph about the moderation effect.

Forecast improvements
Forecasts are made in dedicated forecasting programs. During the interviews lots of

different programs were named but what was common is that it started by calculating a moving
average. Within the production companies this transition was visible in which, because of
increasing assortments or managerial interest in waste reduction, the switch to a designated

program was made. Hoogesteger told about the improvements on waste reduction:
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“As a result, we had, I think, 300% less waste in the first year. And the following year,

another 200% less, and I think another 200% less the year after that. ” (Hoogesteger)

The designated programs also evolved over the years. Van Gelove for example
highlights that the software is better integrated in the different departments of the company.
That this is of importance can also be concluded from the interviews with people from Jumbo
who put emphasis on the fact that they are going to introduce a more integrative program within
Jumbo next year to improve data availability and quality. The quality will improve because the
risk on typing flaws and delays in the data provided will disappear if the systems are linked and
the information is shared automatically (Jumbo).

Another important influence of digitalization on forecasting is the availability of mass
data analysis programs. The amount of data that can be analyzed now is larger because of
increased computing power. This has led to the introduction of mass data in the analysis. Other
influential developments are the introduction of Al models. Those models are still in an early
stage but most of the organizations were working with Al models or were going to move to Al
models soon. Ahold emphasized that it is still in an early stage but that the use can be helpful
when predicting seasonality. However, Ahold also mentioned that it should be seen in
perspective. It is only useful for half the assortment. Closely related to Al is ML. This is, for
example, used to train the Al models. Furthermore, it could further increase the number of

different factors in the analysis.

“1 think it’s at the moment ... machine learning algorithms which can combine much

more differentiation factors on the forecast than the older algorithms.” (Jumbo)

Digitalization has improved the forecast over the years. One of the main reasons of
improved forecasts is the number of variables that can be included due to designated software
use and a further increase of this due to Al and ML. Also, the availability of real time data has
led to a better way of forecasting. Jumbo mentioned the current forecast error is much smaller
than five years ago because of these innovations. On the other hand, there are limitations in the
sense that the needed qualified personal who can build and analyze the models should be
available within the organization. Orcado mentioned that for such sophisticated models
statisticians should be available to interpret the results. Lastly, Ahold also calls attention to the
level of accuracy needed for a forecast. For most of the assortment, ambient products mostly,
the forecast does not have to be highly accurate because tray sizes are larger and can be used as

a buffer. For fresh products, a highly accurate forecast can have a positive impact when the tray
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sizes are smaller. Overall the proposition holds but there are empirical limitations found

regarding the implementation.

Proposition 3: Digitalization moderates the relation between forecasting and food waste
reduction
Based on the interviews, the main effect (e.g., forecasting helps reducing food waste) is

in place. The fact that digitalization has two meanings was already discussed. Therefore, only
the integrative and sharing part of digitalization will be discussed and the proposition will be
evaluated.
Supply chain integration

Digitalization enabled the possibility to integrate supply chains because of the increased
ability to communicate and share data with each other. Integrating the supply chain can be done
in multiple ways. During the interviews different tactics came to light. Some of the examples
are vendor managed inventory (VMI), service agreements, data and forecast sharing. First data

and forecast sharing will be discussed since these are the basis for the other integration options.

“There it there are two ways of bringing goods from the producer to the retailer....
one is that the retail just orders ... and the producer has to supply this number of items. The
other way is VMI and that means that the retailer has a warehouse somewhere, and the

producer has to take care of the right stock amount at this warehouse.” (Orcado)

The difference between data and forecast sharing is the type of information shared with the
supply chain. When the forecast is shared only the outcome is shared with the supply chain.
With data sharing the raw data is shared which enables other parties to make their own analysis
and create own forecasts. Interestingly it can be noticed that all interviewees from retail
companies preferred to share solely forecasts. The production firms preferred receiving raw
data combined with forecasts, allowing the producers to create their own forecasts and compare
them to the retail forecasts. This is because retail highlighted the importance of one forecast
throughout the supply chain, but suppliers emphasized that more forecast could give more

insights.

It is important to share forecasts. This is also mentioned by all interviewees. For
example, Ahold said:
“you can better have a bad forecast that you share than that you have a good forecast

for yourself because that won't help you.” (Ahold)
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Hoogsteger also said that it is not possible for them to have the desired effect of
forecasting when the forecast is not shared with the supply chain. Both production and retail
companies feel the need to share the forecasts. However, forecasts are not shared to all
suppliers. Forecasts are only shared with their private label producers and with A brand
producers when promotions are coming and during special events like Christmas. For the
promotions and special events collaborative forecasting is taking place to the degree in which
suppliers are asked to respond to the provided forecast to try to improve it. Furthermore,

forecasts are shared when a supplier has difficulties with its deliveries

“for ... promotions that are heavy we also want to share forecasts ... With suppliers

and have a discussion on the volumes ahead of the promotion” (Jumbo)

The need, the possibilities, and improvements are known within the supplier and retailer
relations researched. However, there are also limitations on how forecasts are shared.
Hoogesteger for example highlighted that often the data is in the wrong time span, weeks

instead of days,

“Albert Heijn, data hasn't improved. They are simply too big, doing too much in the
field of ICT, which doesn't necessarily mean it has become much better. ... For example, the

time in which it is shown differences.” (Hoogesteger)

Ahold underscored that, in the beginning but also with small producers, the shared forecasts
were not used because it was difficult to integrate them in the software used at those companies.
What also limits the number of forecast shared is that both retailers noted that all sharing is
currently done by hand and mostly email. This shows that available data sharing technologies

are not yet broadly implemented within the companies researched.

Data sharing could be an effective addition to forecast sharing according to the
producers. They acknowledge that taking the average of more forecasts can result in better
forecasts because multiple systems have different algorithms. Also retail companies see, to
some extent, value in sharing raw data. For example, Albert Heijn and Jumbo are both interested
in the trend data that production companies tend to have more because they are the expert in
their own part of the market. However, there is also quite a lot of scepsis around the theme of
extensive data sharing. Jumbo for example highlights that they are willing to share data but that
it is limited to the more business sensitive data such as pricing. A different perspective on the

importance of data sharing is the following:
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“I think it’s good to have all the information shared from all the retailers together with
all the suppliers. You can all benefit from them, because you have a high forecast quality, you
have better availability. You can have a much more efficient way of producing the items”
(Jumbo)

There are multiple technical ways to share the data and forecasts discussed above. Due
to the current level of digitalization, it is possible to make platforms which share forecasts
directly to the suppliers via a cloud-based principle. However, working fully cloud based seems
not to be an option due to the number of different suppliers, cyber security and not being a
priority within the retailers. Also, EDI enables retailers to automate the sharing process. Orcado

highlights that EDI messages might be a solution to the problems with cloud-based working.

“The other way is using the EDI messages, the electronic data interfaces, and if more
suppliers and retailers are sharing their forecast with EDI. Then as a supplier you can receive
all the EDI messages and put it in your own data warehouse and make some analysis.”
(Orcado)

A step further in integrating the supply chain is VMI. With this principle the supplier is
responsible for the stock at the warehouse of the retailer. To be able to have the right amount
of stock the forecasts and store orders are shared with VMI suppliers. Here all data, in the case
of Albert Heijn and Hoogersteger, is shared via EDI messages. Because the producer is
responsible for the stock at the warehouse of the retailer, he is also responsible for the waste
there. This leads to more information on stock levels. As a result, the producer has insights in

stock and demand inconsistencies. The producer can adjust production based on these insights.

This type of integrations is settled in service agreements. In this type of arrangements
things like production capacity can be arranged. This type of agreements is also used for VMI.
Furthermore, agreements are made regarding security of supply. Also, trust is of high
importance because sensitive data is shared. A way to restrict each other is making agreements

on the use and expectation around the sharing in such service agreements.

There are multiple ways to integrate the supply chain and digitalization is the enabler of
all that. Via EDI and VMI supply chains can and are being optimized. Also because of the
higher level of cooperation food waste can be reduced. An example was given by Jumbo where

an extra promotion was done on cheese because it had a high risk of going to waste.
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However, it is not all positive because for the integration a lot of trust and managerial
will is needed. Sharing and adapting takes time and with that it comes with a cost. Also, the
investment in ICT comes with costs. Within Jumbo an increase in will to invest in digitalization

can be seen in the big changes that are planned.

Therefore, it became clear that sharing has a positive moderating effect, but it can be

further improved if there is more managerial interest and money available for the optimization.
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5. Conclusion & Discussion
In this chapter the proposed effects will be highlighted resulting in the answering of the

research question. The research question for this thesis is the following:

Giving insight in how forecasts, as part of digitalization, can reduce food
waste and exploring the effect of data sharing, as other part of digitalization, on

that relation.

The main effect (e.g., forecasting leads to food waste reduction) is in place. Due to better
forecasting the level of food waste can be reduced. Literature already gave theoretical evidence
for this (Kristoffersen et al., 2020), and this thesis confirms those results. During the interviews

all respondents acknowledged the value of forecasting on the theme of food waste reduction.

Digitalization also positively influences data quality. During the interviews real time
data and more integrative software within a company where highlighted as the main reasons for
the increased data quality. Also, the forecasting programs and algorithms positively evolved
over the last years due to digitalization. Increased computing power, Al and ML enabled the
use of big data and the incorporation of more predictive variables.

The moderation effect of sharing and integrating the supply chain seems to be in place.
Literature suggests a model with far going integration and high levels of data sharing. For this
type of cooperation there was no empirical basis found. Data sharing and VMI are being used
more but is not happening on a large scale. Forecast sharing is also limited to private label
producers, promotions, and special events. Therefore, there seems to be an effect but not as

large as theory suggested because managerial interest is missing.

Digitalization is a broad term and forecasting is one of the possible facets. To reduce
food waste supply and demand should be aligned to not result in food surplus or out of stocks.
Literature gave proof of the existence of the relation between forecasting and food waste
reduction in the sense that having a steering point for production and demand makes it easier to
cut out stocks within the supply chain. Also, the interviews held for this thesis align with that
principle. Added here is the importance of taking BB into consideration. For ambient products
with long BB having a perfect forecast is less important. However, the opposite is true for

products with a short BB. For those products having a perfect forecast is important.

The method used to make forecasts has changed due to digitalization. The extra
possibilities such as big data analysis, Al and ML enabled the producers and retailers to improve

their forecasting models. Furthermore, the rise of designated software for producers and how it
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evolved has led to a higher forecast accuracy. Literature suggested that having real time data
would improve the forecast. The interviews confirm this and add that real time data is not only
improving the forecast accuracy but also the reactiveness of forecasts resulting in less food
waste. The use of more real time data, according to the literature, would have an increasing
effect on the use of Al and ML. However, an opposite effect could be seen in the interviews
where the availability of Al and ML was the main reason to incorporate real time data in the
analysis. During the interviews the importance of reactiveness, next to forecasting, was

mentioned multiple times as a possible other solution to reduce food waste.

Supply chain integration gave the opportunity to strengthen the main effect (e.g.,
forecasting reduces food waste). The level in which this integrative capacity is used is currently
quite low. There are big opportunities, according to literature, when more data is shared and if
a collaborative forecast is being made. Empirically this seems far away. However, the level of
data shared increases and the managerial interest increases too because of the societal pressures
for more sustainable products. This results in more data sharing and the development of IT

systems that can share the data more automatically.

Overall, this thesis confirms that digitalization has made a big difference on the level of

food wasted in the supply chain between producers and retailers within the Netherlands

Discussion
As discussed in the conclusion the results of the interviews mostly comply with the

theory discussed in chapter 2. For example, the importance of a demand forecast as input for a
production forecast. This was acknowledged by De Los Mozos et al. (2020) and Fan et al.
(2021) but also confirmed in all interviews with people from production companies.
Furthermore, Sanders et al. (2019) and Saha et al. (2022) gave attention to the growing
importance of real time data and consumer data. These forms of data were considered important
by the interviewees as well. Also, the statement that opening up data streams could improve
supply chain efficiency as was mentioned by Eksoz et al. (2014) is confirmed in the interviews.
During peak moments both retailers researched had discussions, based on shared data, what
demand to expect. That digitalization enabled the automation of data sharing was highlighted
by Buer et al. (2018) and confirm in the study. There is a shift going on from manual sharing,
to a more automated process via EDI. This enables companies to share larger amounts of data
in a shorter time span. Jumbo for example highlighted that the fact that it is currently manually
sharing is one of the main reasons they share a limited amount of data. Last, the importance of

flexibility in supply chains came across is the study of Treber et al. (2019) who introduced that
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data sharing could increase flexibility and responsiveness. This was also confirmed by Ahold
who highlighted a case where, because of sharing store orders, the producer could adjust its
production till 24 hours before expected delivery. The importance of flexibility in relation to
food waste reduction was seen in most of the interviews. This shows that this thesis mostly

aligns with current literature available.

However, there are some deviations. Those are mostly on the theme of data sharing in
which theory goes further than the companies interviewed for this thesis are willing to go.
Boland and Zhang (2019) came up with five levels of data sharing in which an increasing
amount and level of sensitiveness of the data was shared. During the interviews with the retail
companies, it came to play that they are not willing to create openness with all suppliers. As
was mentioned in chapter 4, the retail companies mostly speak about forecast sharing because
they prefer to keep the data internal. Also, that demand could be pushed in times of over
production as was said by De Los Mozos et al. (2020) does not completely align with the results
of this thesis. There was an example mentioned by Ahold in which this was the case, but this
was mostly an exception. The fact that promotions are planned months ahead makes it hard to

really push demand in the short term.
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6. Validity, limitations, managerial implications, and further
research

Validity of the executed research
Lastly, the validity of the research should be assessed. The research did investigate what

it was supposed to. With the data gathered the research question was answered. Because it is a
qualitative study the results are in no case generalizable. The amount of interviews has
implications on the trustworthiness of the research. On the other hand, there were no major
discontinuities found during the interviews and it seemed that the level of saturation was
reached. The sources used during this thesis are trustworthy. All literature used are scientific
articles and published in high-quality journals. The interviews are also trustworthy in the way
that the research design is executed as described in chapter 3 and all interviewees can be

considered experts from practice on this topic.

Limitations
The number of interviews is the largest limiting factor. The fact that it was harder than

expected to find people suitable and willing to give interviews resulted in just six in depth

interviews. This has an influence on the validity and interpretability of the study.

Also, the biases of the researcher should be considered when reading this thesis. This
can also be the case for this thesis. It must be acknowledged that in some interviews examples
are given in the question to explain the topics, (e.g., for example when speaking about digital

tools). This could have influenced the respondents.

Managerial implications
This thesis shows that forecasting is a way to reduce waste and with that cut costs.

Forecasting can also reduce the needed level of safety stocks which also results in a cost
decrease. The latest innovations on the theme of digitalization enables making forecasting
models more reactive and reduce the forecast error and with that strengthening the relations
with food waste reduction. Another important factor that digitalization enabled is the sharing
of data and forecasts to better integrate the supply chains. For this a high level of managerial
interest is needed. This thesis shows the possible positive effects and so enhances the likelihood

of managerial interest.

Next to economic effects, reducing food waste increases the sustainability of the supply
chain. This is whished for by consumers because demand for sustainable food products is
growing rapidly (Reisch et al., 2013). This creates opportunities to increase demand in supply

chains that are reducing food waste.
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Future research recommendations
During this thesis the importance of reactiveness came to the front. Reactiveness

influences forecasting but during an interview with Ahold it was suggested that it also
influences the level of food waste. Research on the impact of reactiveness on the level of food
wasted within a supply chain is recommended. It should be acknowledged that Treber et al.
(2019) also linked digitalization to the topic of flexibility and supply chain optimization. A
combination of those topics in one research would therefore be of interest.

Secondly, it would be interesting to have more research on enabling and limiting factors
for collaborative forecasting. Some of them, trust, managerial interest and cost, where discussed
during the interviews. However, this thesis does not give a full overview of enablers regarding

the implementation of collaborative forecasting.

Lastly, it would be interesting to research what effect the BB of a product has on the
relation of forecasting on food waste reduction. Also, the effect of reactiveness should be
included to see what would be more powerful for which type of product. This could give

insights in how food waste can best be reduced for different types of products.
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Appendix 1: Operationalization table

Concept

Dimension

Indicators

Digitalization

1: Forecasting
2: Data sharing
3: Digital applications

1.1: Production forecast
available

1.2: Demand forecast
available

1.3: level of collaborative
forecasting in supply chain
1.4: Type of forecasting
program

2.1: is data shared?

2.2: Types of data shared
2.3: Level of interaction
within the supply chain
2.4: The way data is shared
3.1: Use of Big data
platforms

3.2: Use of sophisticated
(e.g., Al or ML) models
3.3: Level of digital
integration of supply chain

Food Waste

1: Over production
2: Over stocking

1/2.1: How is the forecast
used within the
organisation?

1.2: How is production
planed

1.3: Level of flexibility
2.2: Adaptiveness of the
retailer
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Appendix 2: Interview questions
Questions for Forecasters

1. What percentage of food is wasted now and 5 years back approximately?

2. How is forecasting used within the organisation?

3. How does the forecast influence decisions on other departments than buying/production
planning?

4. What effect of forecasting do you see on you buying/production policy?

5. Do you think forecasts have become better in the last 5 years?

6. If so, can a trend be seen in the level of food waste and the quality of the forecast?

7. What type of software do you use for data gathering, analysis and the forecast?

8. Is this based on specific new digitalisation trends of the past few years?

9. How did the software used for forecasting evolve over the last five years?

10. Which variables are used to predict demand?

11. Why are those variables chosen?

12. What kind of data sources are used for those variables?

13. How is that data generated?

14. Can improvements be seen on the quality of the data?

15. If so has this also resulted in les food waste?

16. How would data sharing between retailer and production impact the forecasts?

17. What are in your opinion the pros and cons for this type of data sharing?

18. Do you think food waste can be reduced by this sharing?

Questions for IT specialists

=

What type of software do you use?
Is this based on specific new digitalisation trends of the past few years?
How did the software used for forecasting evolve over the last five years?
Which variables are used to predict demand?
Which variables do you think have the most predictive value?
What variables would be of predictive value but are not yet in the analysis and why?
Why are the variables in the analysis chosen?
Can you elaborate more on the selection criteria of the predictive variables?
What kind of data sources are used for those variables?
. Would data from the other party (retail or production) be of additive value for your forecast
and how?
11. How is that data currently in the forecast generated?
12. Can improvements be seen due to further digitalization on the quality of the data?
13. If so, has this also resulted in les food waste?
14. How would data sharing be possible between retail and production?
15. How could this improve the forecasts?
16. What effect could forecast sharing, in your opinion, have on the food waste reduction?
17. What ict tools are enablers for that and why are they?

©oOoN O~ WD

[N
o

47



Appendix 3: Coding of the interviews

Open codes

Axial codes

for example, for a campaign, a really big campaign is planned already half
a year ahead. But it's not so easy in such a big company to say, okay, let's
do it one week earlier one later or let's not do that stuff. You don't do that
based on your operational forecast.

If we start a new promotion. Ah. Monday morning. Ten o'clock of eleven
o'clock. We already know what the promotion does because we have three
hours of sales of a thousand stores in the Netherlands

what is your demand the upcoming years? Because you because you have
your base sales as your normal sales but you have also your promotional
sales and your but you never exactly know what is going, what are how
big are your promotional sales gonna be when you when you agree on a
promotion

the last week of July, they say, OK, we do, we do a promotion with a
croquette or a frikkadel or of hamburger because it's BBQ season and.
Then you can imagine OK when it's BBQ season. Yeah, there will be
some kind of lift factor on the hamburgers, but how many hamburgers do
you do you need

So, you can imagine okay | have this 800,000 extra boxes of of of of
hamburgers which contain pork meat, OK. What is the rest of my forecast
for when | have a forecasted on on base sales for August and September, a
total amount of 600,000 boxes? Then | know right now I have 200,000
boxes which | cannot sell right now because | have to sell those 800,000
boxes within eight weeks because after those eight weeks, | cannot sell
them anymore to Albert heijn or to Jumbo or each cost because they want
to have it with for at least four months of MD and a hamburger with pork
meat only gets six months

predicting base sales. That's that's. That's not difficult. The that's not the
issue, but but the issue is the promotions, the promotions are highly
unpredictable

To move customers from the Jumbo to the Albert Heijn now in the case of
of satay, we know there is an effect, but there is a not that big effect when
you look at at Pilsner beer, you've got crates. For for that, for that kind of
product, consumers are willing to go to another supermarket

Ohh waste and potential risks of a lack of production capacity so that also
so an outcome could be OK sales you have planned this promotion in
week 26, but according to our production schedule, we don't have enough
time to produce the volumes you need. So please go back to your
customer and make it week 28 or 32

And maybe not only for the item that is in the promotion. But maybe also
for victims. So if one article is on sale, maybe someone doesn't buy
another article because the price is.

Promotion is really a big, big thing in the. So the forecasting of
promotions is done by the Commercial department because the
commercial departments, they know if it's will be. The 25% offor1 +1

Promotional forcasting
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free and they also know maybe what other retailers are are doing and
what. Order

Yeah, if it's in a week with if, for example the the item is on the front page
of a bonus folder you you get a yeah, you have a bigger customer response
than when it's on the last page. So things like that, they're they're they're
done from the commercial department and they get their forecasts, they
share it with logistical department, they replenishment department.
Regular forecast is done by.

promotions are um big driver events also cross sell. So for example if you
have. Um, let's say strawberries in a promotion or on a second placement.
You can imagine this year that you also sell more with cream of if we
have swarma in the promotion, you also will sell the breadth, width and
the garlic sauce. So all those information. Our packages are put into the
forecasting system to have the correct forecast in place.

Historic sales data is the most obvious ones and. I'm not really into the
current. Because ah, I'm not resposible for the exact dat for three years
now. one is seasonality? And another thing. That's also so a promotion is,
of course

There is weather as well, but. There's different aspects almost where it's
the sun it's it's also rain and rain is not. The number of millimetres here,
but it's the period of raining. If it's raining a long time during the day the
customers are not coming a day and if it's just a short rain they'll say OK,
I'll go half an hour later and it's. It's it's right, but it's it's a seasonal pattern
is really important for some some items. And. I don't know if you see if
any event. For example you have back to school. After the school
holidays. Did your children are going back to school and then you see a
lot of extra sales in, for example in? Small small cookies or or or or bread
and things like uh like that. And also juice is small things. Sometimes you
see that in during, after the school holidays. So it's seasonal and the school
holidays is also really a a thing. Because some items are also brought by.
Children going, going to school and it also depends. The period depends
in the in our country. So sometimes for example the the four years for
currency the the period. And we used it as well

And and also well, the events of the the festival days, you also have
Mother Mother days day, which for chocolate is in there with those are
events as Hemelvaartt. In effect, the advantage of events it's is that it is an
repeating thing. You also have some things which are you have to take
care of our national things like Corona and. Seems like that before
example during Corona you see in an uplift in the in the online sales and
some of the stories you see the sales going down and people are less visits
to the store, but they sell. They buy more during visit and we also sell so
in the convenience stores really low sales because people are working
more at home. So | don't know if you have things like that in the future as
well, but it can be that for some type of. This is where events things will

go
Cannibalization

the country of origin. For example, if we talk about strawberries. If the
strawberries come from France or somewhere else, it's the cells are going
flat. But if people say see that the the strawberries are coming from the
Netherlands, it's an uplift because people they trusted

Predictive variables

Historic sales, seasonality,
promotion, events, holiday’s,
assortment, price, restrictions in
production facility, THT, dynamic
pricing, demographic data,
cannibalization effect, out of
stock, manco’s, price effects, type
of promotion, Country of originda
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manco's en dat gebeurt ook wel eens. Dus daar houdt hij nu wel rekening
mee en waar die ook nog rekening mee houdt, Maar dat doet hij dus niet
heel goed. Is feestdagen alle feestdagen staan in dit systeem. Promoties
houdt hij ook rekening mee. Dan zie je een vrachtwagentje ziet die en je
ziet een cadeautje en Dat is dus een splitsing van je vrachtwagentje is de
inleiding van je promotie.

wat hij ook doet is als jij een artikel hebt, die kan ik ook een referentie
artikel geven, dus dan gaat hij geen nieuwe data verzinnen totdat die
orders binnen krijgt. Maar daar gaat hij gewoon naar een ander artikel
kijken die dezelfde formaat heeft die dezelfde smaak heeft

Ik heb daar ook meermaals soms gevraagd als er een feestdag is. Het
systeem ziet nu met wat ik hier zeg, hier zie je een feestdag Alleen hij
doet daar niks mee met forecast. Ik moet handmatig, moet ik hier wat mee
gaan doen

Dus eigenlijk zou je een splitsing willen tussen je verse artikelen en je
lang houdbare artikelen dat je daar de kan aanvinken of jij weersinvloeden
wilt mee nemen of niet? Want dit systeem? Dat kan wel heel leuk Als ik
hier kijk. Dan zie je wel heel leuk, de temperatuur staan. Alleen, hij doet
bijna niks mee

dan wel wat invloeden van bijvoorbeeld warm weer In de zomervakantie
ga je wat meer doen Als het kouder is, ga je wat minder doen

global events. Easter Christmas, those kind of things

The moment that you start to go ten to twenty than your sales will drop off
the ten. Of course. Because you don't sell twice as much salad from one
moment to the other one in the summer you will, but not in the meantime.
So adding assortment or getting away certain assortments does a lot of
does a lot with your products. So that's the products also influence each
other.

the price. Logical. But prices also when they go up. If you look at
vegetables prices can differ. And if during season, a cauliflower starts
getting more expensive that has impact on their own on on the shelves.
But if there's something happening in the markets and based on that, the
prices going up or down that immediately, ah, affect yourself as well.
Yeah.

So still doing a price of products with a shorter shelf life. | think it's a very
noble and and | think it's good. And I really, | feel that | have to support it
because I like it and as a human being, what that's good make it cheaper.
But there's one thing becoming very difficult at the moment that you do
that that forecasting, because as soon as you start to to do all different
prices in different stores because of different shelf lives, then you really
don't know what's happening.

The forecast was done by the production planners and it was quite simple.
We have an estimated annual demand. We divided by 52 weeks. Then you
have your weekly. A demand and somewhere with your gut feeling. OK,
you know, in the winter you there is a little bit less demand. The of
croquettes and in and in the summer it's a little bit more
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Because you also have to deal in when in the production planning with
allergies, that means you have several grades of allergies and you have to
plan your production according to these allergies.

historic sales. Yeah, historic sales type of promotion, seasonality. Ohh.
And BB

use for. Um, yeah. The base forecast is is most likely the basics of all and
then we use promotional forecasting or weather forecasting event
forecasting for example, Christmas or Eastern, which has been. Identified
in the system and therefore can create a forecast on top of the baseline.
Um, that's forecast is currently used uh only within supply chain

I think only one side, um, everything is becoming more complex. If you
look at our total assortment, we have around 35,000 items in our
assortments, therefore. Being able to have the correct forecast is being
more and more complicated

Therefore we have a split between normal sales and discount sales. And
therefore not, um, ruining our forecast

Um, we use external data, but there's more on the soft side. So for
example, if the store has a competitor next to it which is being closed for
two weeks for example, we get that information and we try to. To bring it
in our forecasting algorithms. So we have to correct forecasts in this case
a higher sales. Um of if there is a road blockage near to one of our stores,
we will bring the forecast down

out of stock I, maybe you may get a shift in the month to order products

of factors that we can use to explain demands. So for example, think about
promotions. Seasonal effect. Events. National holiday

Think about events such as a market next to a store so that people cannot
go there

it doesn't buy this because he he likes this this product but but. But just
because it's the only bread which was in the store and you really needs
bread. So then you have to do something with. If, after a while in store
when there's only few bits available, you have to. And you can forecast
the group of bread as a as a whole, but the individual with individual
flavours, it's not not good to it. It's you. You can't use the data anymore.
So yeah, for for, for, for bread, it's it's really difficult to to forecast.

They have a BBQ event and then all items connected to the BBQ. It will
be rose wine but also sauces, bread, salad and things like that. They put it
on the lift. And after the the temperature is back on the normal level. You
continue to use the the regular forecast and also for special days like
Christmas or. Easter that you put some some items in the lift.

And a lot of time, it's already promotion. There's a commercial
department, but if the item is not on promotion, for example egs at Eastern
you you just give it an uplift as well because you really need to know that
in advance. You can't use responsiveness for for this kind of forecast. Uh.
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cannibalization effects. If an item is out of stock, will a customer buy
another products, and if so, what kind of products? If an customer is
buying for example? Dost dost she also buy some specialties with it? And
also what kind of of items? So that's more commercial perspective on
customer behaviour. Which also has everything from our loyalty
programme with the extra boss also combined with it

We use the prediction of of weather, so the temperature, the amount of
rain, the amount of sun hours, those are the main drivers for for for
climate and things, for climate in influencing factors.

And well, actual holidays. So if people go on holiday in the summer? A
store should maybe do less sales, but other stores like stores at sea or
something can have like a lot of tourists there. So we take things like that
and consideration. And of course, new articles. So if a new item is
introduced within the assortment, we have to make a forecast for that
specific item, but maybe it will also do something for other items within
the same category.

Um within our new system. We can also take a price effects better into
account. So not only in promaotions, but also regular price changes, which
is quite an actual topic at the moment.

Yeah, we have some factors that we take into account now, but that are
not like 1 by 1. And explainable events within our system. So for
example, effects of COVID-19. And dips in demand due to out of stocks
and so on. And we do. And we you, we take that into account now
manually, of course. And there's one thing that our new system for
example can also. And helping more is for example, victim items within
promotions

So if we have one article that's in promotion, alter articles sales degrees.
And what would also be helpful is more automatic Weather Service |
think.

As an explanation now, but I think that it could be helpful to take more
factors of weather

Into consideration in four cost. So for example fair variables within where
so temperature, rain, wind and so on. So that we can explain that even
better

t's always the difficulty that you have a forecast. . But you also have
capacity. And those two have to meet somewhere if you have a lot of
capacity. But your demand forcast is very low. Then you must try to lower
your capacity on the which costs money. And if you have a lot of
customer demands. But you don't have the capacity. But you can fulfill
that customer demand. So it will never happen

you also try to stay away from having very much capacity and not using it
because it's also cost. So it's always game between customer demand and
capacity.

If you look a forecast accuracy, um. It's a it's a very good question because
we do a lot of things to improve forecasting. And then the question is
always, yeah, you do a lot of improving, but does it actualy get better.

Forecast acuracy, having the right
demand and capacity
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That was exactly the question idea is to make it better better better better
better

there there are always situations which you can forecast. But ah, that that
makes it diffucult And s forecast make a difference, Yes. It does make a
difference. Um but. But it has to be a way of continuous, continuous
improvement effects.

with increasing line occupancies, so a growing turnovers you see, OK,
we've got to do something because planning the production in this way.
Uh, the is is. Is, is is absolutely not profitable anymore

In the beginning, the focus accuracy without the software was about 40-
45%. And after introducing ohh when 1 left the company it was around to
69-70% and that is that is quite high that that's quite high

I think first of all, it's focus because if you have a lot of new stores in your
systems, you need to focus on the cause when you have nothing to base
the forecast on, it's much more difficult to have correct forecasts in place

ik krijg een bericht van jongens dit artikel, dat loopt minder hard dan
gedacht en dan ga ik daar forecast een beetje naar beneden. Stuur dus dat
je dus eigenlijk aan twee kanten ben je dan aan het tackelen van? Hoe
komt het nou? Daar ben ik de hele tijd aan het kijken van. Hoe lopen maar
artikelen en loopt het nou eens slechter, hoe kan dat nou?

dus Ik ben begonnen met de SOP en daar ga ik met sales en operatie aan
tafel zitten en dan gaan we gewoon heel simpel kijken van OK wat wat
was de? Wat voor gekke dingen zijn er allemaal, waar lopen we tegenaan
In de fabriek, wat voor waste hebben we, welke acties zitten er aan te
komen? Zomaar informatie naar boven te halen vanuit de klant, he?
Vanuit de partners om een betere forecasting te kunnen maken, want Wij
hebben ontzettend veel weggegooid In het verleden en informatie is zo
belangrijk en wij zitten nu in een transitie naar forecast naar Sonos P 2.0.
En dan gaan we echt kijken van oké, de klant moet ook een forecasting
gaan aangeven van aankomende 6 weken. Die gaan wij noteren en dan
gaan wij naar die 6 weken gaan wij kijken. Hoe heeft dat gerealiseerd ten
opzichte van de forecast?

Uiteindelijk, hun hebben hem dus niet aangepast. Morgen zal deze dan
goed In de systemen staan en dan gaat die rond de 5800 staan wat wij
gezegd hebben en dan ga je echt zien dat je kijk het. Het is ook inderdaad
wat je zegt. Het is een samenspel. Albert Heijn heeft ontzettend veel
kennis op verkoopniveau en ja, bij hebben met dit systeem hebben wij de
forecast hebben zijn we gewoon het klinkt arrogant ook dit zeg maar Wij
zijn gewoon net iets beter in forecasting maken voor Albert Heijn aan dat
ze het zelf doen. En, Dat is logisch, want hun maken hun hebben een
forecasting systeem voor alle artikelen

50% less customers. You can say you also sell 50% less milk and bread
and that's good to know because otherwise you in terms of waste you have
50% of your daily sales as waste from bread and that's not not. The. Not
good

But also is important for some retailers if you you have you have to be
able to to explain why this order has this amount and even to someone in
the in the store for example, you can have a forecast which is on a global
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basis the best forecast ever. But sometimes there's an outlier which is
1000 times what you expect. For example, you have the best milk forecast
for out. As well. With every week there's one store which gets 100 times
the milk is needed, but on the total it's it's best because in the other stores
it's it's working alright. You don't want to use this forecast because this.
The the supermarket manager will. They'll. They'll, they'll say you're
you're you're you're crazy

The forecasting software and strongly focus on a on that forecast
Accuracy

And if | see that next week, it will be good weather, then | will save my
stock for the promotion | if | see the next week, will we bad weather? |
could say, OK, I will deliver right now.

And that's kind of consumer information within focus models, um and
also combine it with with with marketing tools. So you mentioned before,
if you have a higher stock in the total supply chain, which you can predict
you cannot sell and can you change the customer in behaviour to another
item to reduce the kind of way waste or maybe eliminate? And and the
amount of waste. | think that will be the future in this, so maybe dynamic
pricing dynamic offerings based on. The knowledge of is the customer

make a plan for next year then, your ultimate forecast is not worth Bottom up or Top-down
anything because, yeah, you have more top-down forecasts. So, there's a forecasting

difference between the top-down forecast and the bottom-up forecast, the
bottom forecast is really used for operational planning.

The input of our expected total sales amounts, so our commercial
commercial colleagues are making a prediction of the amount of turnover
we are having each week. Um, and we translate that back to our forecast.
So there's more top down information stream.

what | said about data being faster available, that more helps you in being | Responsiveness
responses and does not really help your forecasting

Het spelletje is om te lezen wat de derving lijkt te gaan zijn. Hoe
betrouwbaar is dat en hoe ga je daarop acteren? En veiligheidsvoorraden
gaan ze daar eventueel op aanpassen. Ze kunnen op artikelniveau kunnen
ze de veiligheid voorraden percentage toebedelen, dus dat betekent ik
maak een forecasting. Op basis van de STF zou ik zo nog wat over
zeggen. Die komt bij productieplanning terecht. En nou stel je voor een
artikel die wijkt altijd af, daar ga je dan wat dieper in je
veiligheidsvoorraad zitten en ik noem het nu veiligheidsvoorraad, Maar
dat is eigenlijk gewoon een. Percentage, die je plust op je forecast

Here is the forecast is much more reactive. So now for example we have
an update from Sunday to Monday night, so then the forecast is going to
recalculate.

And our new system makes sure that if we have sales on Monday, they
will be in the forecast on Tuesday. So for example, if something
unexpected happens, we can react much quicker to that and now we can
also react now it's more manually.

I think four deliveries a day for fresh, so every fresh product is delivered
four times a day. So that's really a high frequency if | would like to. | can
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also do only one time in two days. So my responsiveness is then lower..
So that kind of operational steering, you really influence your you really
influence your waist.

responsiveness also. Ah makes that you have less waste. So | think
responsiveness is still also very important to factor in the in trying to get
rid of waste together with forecasting

also, with all the disruptions which has been taking place in the past years,
for example with Ukraine war. Um also Suez Canal blockage. We have a
lot of disruptions within our supply chain

the COVID-19 situation. Um. Did the roller round has completely
changed, so it was very difficult to protect predict what was going to
happen

For example, look at Christmas with, which is very important for a store
like you know. And the first Christmas in lockdown. It was very difficult
to predict on item level what customers were gonna do. Maybe before
they went to a restaurant and now they had to eat at home, but maybe they
will do it a little bit simpler because they could not eat with her entire
family so. That made it quite difficult past years. And and at the same
time. Oh

We also ever growing assortment, so you there are quite a lot of
influences on the forecast that make it difficult to compare it to we did
better or not. | think in the basic situation you try to improve continuity
continuously. But yeah, factors around this made it all so complicated.
And if you also look for example at the situation in Ukraine and due to the
situation there, we could for example not get all our raw materials.

Disruptions in the Supply Chain

What do we think we sell? So, we have a forecast for a jar of peanut butter
in a store for a certain moment of the day that are all very small forecasts,
you can aggregate them to a higher level. But but but but for that store for
that product is a unique forecast. And that's very important for tomorrow

Alleen, we werken Natuurlijk met relatief verse artikelen en de THT is
nooit langer dan 50 dagen, dus productieplanning ziet 10 weken vooruit.
Wat Als je het aan te komen? En de afpers ja, die kunnen het volgens mij
een half jaar vooruit kijken

we have replenishers like what | was before. And so we placed the actual
orders to the suppliers and we have forecasting and we have different
units. So for example, | worked in the unit drinks and impels. And within
that unit, replenishers and forecasters work together as they are working at
the same assortments. And the forecast from the forecaster is in the Leeds
also for orders that are placed with our suppliers

But if articles are in our own system our stores get an order proposal and
based on the forecast. And they can, and well in some cases, they can
adjust your order proposal, but for a very large part they just gets
automatic stock supply based on our forecast. So for our stores and
forecast is very important

But also we have forecast on warehouse level. So sometimes we have an
article that is on our national distribution centre. So we have one stock
point, but we also have articles that are our regional warehouses. So we
can have one item that is on 4 stock locations throughout the country. And

Short term forecasting /
Replanishment
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based on the forecast on items store level, we get a forecast on item
warehouse level. And and our replenishment. So the placement of orders
without suppliers is directly based on that forecast. So for example, our
replenishers open there and laptop in the morning and then they get order
proposals just based on the store forecast. So that is related to each other

Both. Other departments have influence on forecast and forecast
influences other departments. So if you look where forecast scenario and
replanishments placed within an organisation. And for. For example, a
promotions are very important for forecast think so. The process naturally
starts at the commercial side of the business. So if my commercial
colleague decides that we are going to do a heavy promotion on, for
example, coffee, that will influence the coffee forecast.

Then you have the forecast of the store. You can give it. OK, this will be
our sales forecast then this sales forecast is And put in a replacement
system and based on the stock available at the the warehouses, they say
OK, this will be the right order amounts and this will be calculated and
this ordering amounts in fact you could say it's an order forecast from the
warehouse of the retailer to the suppliers.

And you have replenishment. Department and they have all the the sales
data from all the all the stores. And they. Thought they used this data with
some. n at the moment there. Working on more sophisticated algorithm,
but in fact it was just a sort of a moving average. Yeah, of the sales of all
the stores and they used it. And in special periods, for example, if it's
getting hot, they have some events and they give the regular an up lift. For
example, if it's gets very hot.

Demand planning was basically responsible for the base sales and sales
department for the promotional sales added up and send it to each. Each
plant which and and every plant has its own

We get data in and we immediately respond to that. But that's not even
forecasting. That's more replenishment. But if we immediately respond to
that than that, of course also helps me

Add worthy, replenishing process and top down forecasting is something
you more do on the longer term. If you talk about campaigns. If you talk
about that kind of extent, then it will probably be a top-down forecast.
And that's more based on a higher history level.

ik forecast eigenlijk 1,5 jaar vooruit

Hoe verder jij vooruit kijkt hoe onzekerder je forecast wordt. En Kijk, Ik
ben nu heb ik de kerstactie van Albert Heijn al opgebouwd, zodat we daar
hoog over wel rekening mee kunnen houden. Maar ja je, je kan de
voorkant dus 1,5 jaar twee jaar vooruit zetten. Dat kan allemaal, dus wij
kunnen ook heel strategisch gaan kijken. VVan oké, wij, we zien een
toename In de shotjes. Wij moeten Misschien wel een nieuwe shot vullen
gaan creéren, dus je kan dat ook in je voordeel gebruiken. Om ja om
strategische beslissingen te maken met je forecast.

Um, so there forecasting plays a large of an important role. At the same
time, we also make forecast on a higher level. So for example to plan
transport capacity. Yeah, speaking capacity at our warehouse and so on.

Long term forecasting

56




forecast. But at the same time, the forecast is also for our warehouse
management, our transport planning. And of course, also for what we

need to buy at our suppliers. So for example, if we need a contract for
fresh foods, we have to look what we actual expect to to sell and that we
have to buy. So it starts with what's or commercial department decides and
we try to do that a little bit longer ahead. And based on that, we share the
forecast with we have for example warehouses, suppliers, transport and so
on. Yeah, yeah.

The three or four four weeks which is the is the horizon and sometimes as
supplier. You want to have a larger horizon. For example, if you need to
buy ingredients. The oranges for for for making orange juce.

Orange juice. You need to have a forecast for the coming half year or so,
and you need to know the what will be the promotions in the in the year to
come. And this data well for forecasting you have to do it yourself. So
some producers give some forecasts. Some retailers give the forecast but
there's still a need for doing some forecasting yourself. And then data also
helps in getting your own. Forecasting on the. On track

And they also share forecast with that is also three weeks about the orders
they are expecting to to place at the. Supplier, but they don't give forecast
about what they're going to. And. Going to order for the for the next two
weeks and for example, if you're in in February and Rose is a is 1, which
typically temperature dependent. So they give you just a flat forecast for
for rose, but you you know in May and June when the temperature rises
the the sales go. The as well. So the seasonal trends. And the producer
didn't give give you of the the retailer doesn't give you so you have to
make do the forecasting for this your yourself

if I'm forecasting for example again the tray of peanut butter and there are
twelve, twelve yars in a tray. And 'm forecasting better. | can say, sell one
or two per date. But it doesn't make sense

Dit kostte vroeger per dag 4 uur werk aan een persoon om de voorraad
berichten goed te verwerken en daardoor voorkant op aan te passen. En
Dit is nu 20 minuten geworden

So there's also if you look at forecasting, you're always your forecast
needs to be good enough

Of course, we constantly learn. So if we make an analysis on the past, we
take the learnings into the future. So from that side, | think yes, of course,
we continuously do it better.

Some some rather sophisticated models. And we we have tried some
things with it and it's. Now it's it was not obvious to get him, get him
running game. Also some some models you have to have a statistic.

It's also a bit of a risk if you have a good model running, but you need a
statistics. We we who is available all the time to check and do some
optimization or parameters and things like that because he needs to go on
a holiday as well. So you have the then have a second statistic and we
will. And you know how it works. And it can also be a challenge
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The dedicated software which communicates which communicate with
our Production planner. A programme so that made the forecasting a little
bit easier, but it's not the Holy Grail.

Um, so | think on the algorithm based but also on a knowledge base. Uh,
we've gone up. With the few steps

If you look at um, um, if you look at a forecast error, um, the forecast
error is becoming much smaller than five years ago, mainly because lots
of factors which | mentioned before and therefore we have a much higher
predictability of our our sales in the future

dus bijvoorbeeld een Rewe die ik net als voorbeeld noem. Daar krijgen
wij bijna geen informatie van, dus Dat is echt. Wij moeten daar gaan
kijken van wat is er besteld, wat was de forecasting in? Dan ga je een
afwijking zoeken en bij een Albert Heijn die onze klant is, krijgen wij een
SDF

En SDF staat voor Store diamant forecast en dan kunnen wij echt de
winkel vraag krijgen wij voor de aankomende 3 weken. En vanuit daar
wordt ook een alert gemaakt, dus vanuit Albert Heijn krijgen wij de data
die wij nodig hebben. Dan krijgen wij winkel vraag en daar is het hele
alerting systeem op ontwikkeld vanuit supply chain. Ja, voor alle andere
klanten waar wij die informatie niet krijgen, ga je kijken naar de enige
informatiebron die je wel hebt en dat zijn je geplaatste orders. Dus
eigenlijk ben je verleden versus toekomst aan het kijken per verschillende
klant. Nou de forecasten die wij maken, ik maak dus die forecasting heel
veel modellen. Dit zijn. Je hebt een x aantal modellen. Ik al even een een
leuk artikel pakken. Als we toch over de Duitse? Dit is bijvoorbeeld een
artikel die relatief nieuw is, zal je klein beetje inzoomen dat je het iets
beter kan zien? Nou, dit wordt nooit zo mooi met inzoomen, maar wat je
hier dus eigenlijk ziet is wanneer een artikel gestart is en de dagen dat die
beleverd wordt. En voor casting van Rewe neemt al die data en die maakt
daar weer een nieuwe forecast mee. Nou, nu heb je verschillende
modellen waar wij mee kunnen rekenen. Die heeft Orcado dus ontwikkeld
en dat kan een hele simpele voor castings modules zijn. Van het
gemiddelde van de afgelopen 3, 6 of 12 weken. Dat klinkt eigenlijk niet
toereikend genoeg, maar In de praktijk blijkt dat toch best wel een hele
goede forecasts module te zijn.

Easter is always on a Monday so your flow over the week will be the
same. Christmas. However it's Arctic on Tuesday. It's either Tuesday.
Wednesday it Wednesday Thursday. And while look for yourself if it's
Christmas on saturday what are you going to do? Your shopping on
Friday is Christmas Monday what are you going to do? Your shopping to
either Sunday or Saturday? So you see customer yet is vary based on what
that exact day is.

But you see, now that our new forecasting models also have problems in
forecast that kind of situations. So there are certain situations can make
very smart, forecasting model, but but which always are the struggles for
the kind of models

which has been, for example, six or seven years ago, when Christmas was
on the same dates. So you tried to combine those two. A data lakes to have
the correct forecast in place, and then we tune it as how you say it. Um, an
assortment group. So we look at the total amount sales also on the

assortment group and we try to tune that. It's going. And. It's an acceptable
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I think the level of quality is acceptable, but isn't that isn't at the level that
we wanted. So if we look at. Um at UDF, the new forecast engine which
been going into place. Um, we look at the um, the combination of the
sales pattern in one day before Christmas, due day three, day four days. So
we look at I think about 10 days to Christmas. We look at that sells pattern
combined with information of the base sales. Um and um, the days in the
week. So if you look at for example, you will sell more on a Saturday in a
normal week than you sell on a Tuesday and UDF can combine the day,
week pattern

So there are quite a lot of factors that we can use to explain the month.
Um, so that is the tool that we use now, and by trying to explain the past.
And also marking the future in the same way. So for example, if you have
Christmas in 2021 and in 2023, you can let them look at each other so that
we can reuse data from the post.

And currently we have a challenge that is starting from the weekly level to
the daily level. So for example, for Christmas that is.

you can really work together with very good understanding, hey guys, it's
just a forecast and make make arrangements with each other. What is the
forecast? What if it's five thousend up or down? What are we going to?
Then you have to make some Service level agreements on that

as long as you have that mutual understanding together, say, okay, it's
only a forecast? And we all try to do our best and the vendor can say,
okay, but if it's forty thousand than it might be smart that | produce forty
five

if you look at the ecommerce ah, if somebody buys this product that gets
free delivery, we make agreement with our vendor about. But if you put a
free delivery on the products, then the product will go go up

plastics industry and now have to order the complete volume for 2024.
And the volume of 2024 will be. A some kind of benchmark for the
volume you are allowed to buy in 2025

a supplier has issues. Um. In in the in fulfilment of jumbo, we putin a
programme in place and then we share our forecast for a certain amount of
time to get to performance back on track.

try to make some kind of distributed model where you have one forecast
again

you have the knowledge on one place on a spider in the web. And in our
case, that this us all the time

within the retail or inside a retailer, Central forecasting and everybody.
Ah. Tried to give feedback and you're still off. One single point of
reformers has made. Or that's a more collaborative model. | don't know.
Could be both.

Hardly. Only only there was and then a commercial agreement. OK. We
have a disagreement on pricing

OK, we are going to do a a promotion. AOK. What do we agree on? OK,
100,000. The. A stock keeping units and with a plus of maximum 20%.
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That is what we guarantee to you and all what's above that. OK, if we
have it, we sell it and if we don't have it, we don't sell it. So that was the
only data sharing

Every stakeholder or or or or every part in this chain has to be aware of
the consequences of his actions, and it should be more integrated in the
complete

But then we also ask buyers do not take this for granted. But look at your
data from the past years. Do you expect the same as we expect, or do you
expect something else? Because if they expect something else, it is
important that we have the discussion before Christmas so that we can
make sure that we have alignment there. So yes, that should be part of it

And if you only have one product to plan, OK, you can do it online Excel
file. But when you have for more than 900 sku’s with all different thts and
yeah then you have to then you have to think about okay how are we
going to plan that and therefore we acquired.

Toen ik binnenkwam, werd er geforecast in een Excel sheet en eigenlijk
wat daarin gebeurde, is hij keek naar de afgelopen 6 weken aan de
afname. En daar pakte hij het gemiddelde van en Dat was je nieuwe
forecast voor die klant

Um with our f and R tool we can get the forecast out of the system and
approximately approximately 4 to 5 weeks. We can advance now, but we
also forecast for a longer period, for example. Sometimes we have to give
a supplier A yearly for you or. Weeks ahead before Christmas, we have to
make sure that we have enough warehouse capacity. So in that case, as we
make a four calls to further its false, but then we have to do it also for a
part in Excel.

the second pillar is of course the the software it was in and it was a
specific software programme. It called TXT and it took the data out of our
ERP. The. The system, the production plan, historic sales. The forecast
and with some algorithms they they they they create. A production plan, a
production forecast, a sales forecast

our new system is also um connected to the commercial side of our
company. Therefore, if they plan a promotion, they use our forecast
engine to create the sales forecast. At the moment it's still being used in an
other software package, so currently it's not connected with the new
forecast engine in place. It will be connected

we are currently also uh are working on a new system on our commercial
sides also by SAP which will help us to put all those factors in the system
as well. So we are going through that Phase I think in the first half of next
year it will be in place

So when we. Um, when we actually need 1000, the supplier can say, yeah,
you said 800 to me. So | don't deliver the extra 200 to you, so. I think um
sharing data is is beneficial for for all the parties, but you need to trust
each other and you also. Ohh um, if you you think the forecast is too high
or the forecast is too low from the other party, you need to have a
conversation with each other about it and not only look it from your own
way and what's beneficial for you, but it needs to be beneficial for both
parties
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ik doe bijna niks meer in Excel, dus ik werk nu alert based en daar wordt
gekeken naar afwijkingen ten opzichte van de forecast versus afwijking
realisatie

dan hebben wij nog heel veel Excel bestandjes. Waar dat dan mee in gaat
en planning

dus eigenlijk zit nou bijna mijn hele functie in een in een deze tool, zeg
maar die je nu ziet, dus voor mij is dat zeker wel zo. Alleen Wij zijn nu
gefaseerd over aan het gaan naar een digitale werkomgeving

Dus wat ze nu mijn forecast komt in hun Excel sheets en dan gaan zij de
fabriek aan het sturen op lijn per lijn en. Daar zijn ze nu mee bezig om dat
te ook in dit systeem te krijgen, dus Als het goed is hebben we straks geen
excel nodig

praktijk het gemiddelde van de afgelopen 3, 6 en 12 weken best wel goed
kan werken

En dan hebben we er nog eentje. Die is heel mooi. Dan zit jij met je
gezicht voor. Gaan even zo dieet forecast die 2.0.

Dat is een soort van Black box geworden. Daar zit dus zoveel variabele en
afwijkingen dingen in waar die naar kijkt. Dat hij het voor sommige
artikelen perfect doet, Maar ik kan jou niet vertellen wat die voor Cassis
module Toet deze zou naar het weer kijken. Die zou naar feestdagen
moeten kijken. Die zou naar gaten in tussen levertijden moeten kijken.
Alleen is, Het is niet een favoriet model van mij, Omdat ik er niet snap
wat ze doen. Ze kunnen zelf niet helemaal goed uitleggen wat hij doet

Dat is eigenlijk een verbeterde versie van het oude model en het oude
model keek namelijk niet naar uitvals dagen

And currently we are using SAP F and R so that stands for forecasting
replenishments. So currently we both have our forecasting and our
replenishment in sap. So the forecast is directly translated into order
proposal for our stores and also in the four calls for our replenisher. So to
place orders with suppliers, that's all in soft evenr. Starts at a weekly level
and from there on divides and sales to a daily level. And within the tool
there are a lot

And UDF is actually a daily level, so it's not a weekly level that is
translated to a daily level, but it is actually on daily level. So later on this
year | think we'll make system wise a big step in forecasting where our
forecasts are now sometimes you have to make manual changes with. And
manual changes to the future. Now they constantly have to make sure that
they explain the post and then UDF should do the work for the forecast

If you have the last five years, then Al plays a role. That's yes it does. Um
um. So Al algorithms can help you there. But have to be honest. That's
also an hour environment that's still in the Child fase

But | see that they have to cope with the same problems that our old our
rhythms used to cope with

Albert There are now scaling up on forecasting that's based on on Al. And
I think it's about half of the products that that they do based on Data
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models. Um. But they still face certain problems with Al. Al is very good
in predicting seasonality. If you look at old models are re not so good a
seasonality. Al is very good seasonality

But that depends on the rotation and I think in these days with all our IT
facility facilities and and and Al, | think that it should be possible on shop
level because there's also a difference at all the time

I think with the modern technologies and there's such as Al, | think it
should be possible that we for each product you make some kind of a
custom made BB and with individual agreements on. On on, on, on item
level

Um, first of all. Al, all data and the quality of the data. So that means
having your master data right in your own systems. And get a good
quality of data from your customers

are changing our forecasting engine. Uh, with a new forecasting engine
which has a lot more of artificial intelligence and machine learning
algorithms in it therefore is more self learning and is changing the focus
day by day

at the beginning it was just the moving everage. And at the moment there
are a lot of more different statistical models used. I've also been. Product
owner for forecasting the number of customers for in in stores because
you see if a store for some at some point in time has more customers, you
sell more of all the items in the in the store and there we use this some
really sophisticated Al algorithms for forecasting this. For example, we
also had a data source for local events. So then you know if there is a sort
of a local event in the. Area of a store. This can mean an uplift or down
lift of of items

we have. You have ones that you have new sources of data which you can
use in your forecasting and because of the Weld just more computing
power available. You can also go for more self learning models we also

They also did some things with Al. For example, you can also have a look
at at Google. For example, if a lot of people are searching on a new item,
you can say OK, probably it's this will be a best seller in the future, so
we'll. You'll put the forecast a bit higher of this this item. And this big
tech companies, you can always give examples of where it works very
well, but they don't give you the examples in this work at all. So it's it's,
I'm not really a believer of this. I'm sure it can be a success, but it's it's
difficult to forecast and I'm I'm sure they'll they'll investing time in in
trying to get it running but it's it's not obvious and. Effect also, as you
really you have to say the. The 80 or 90% of the items. It's just
forecasting everyday and so all and it's for example, milk, you don't see a
lot of things like that if simple forecasting model can be totally alright for

So in fact, all the sophisticated forecasting methods, you can use it for.
The small amount of items and it takes you a lot of time | think to get it it
running. Um. Because for one thing, it's. And. The data sites they can give
give you a forecast, but for the for the next day. But in fact if you wanna
use it on a daily basis

if you look at the last twenty years, that's a bit more longer than that. We
are more and more able to use real time data. It used to be that if we sold
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something that we knew it in a week then the next day, but now we now
know it within three seconds

What also is getting better is the ability to ah, to analyze the data. Ah. It
used to be. If you want to analyze analyze a lot of data, it took you three
days with algorithms. Nowadays it takes you a few secconds or something

the scan data of sales data of the of the. Of the customer. That improved a
lot, but still the customer is unpredictable

Had some data science where you group put individual store. It's
sometimes difficult because you don't have enough data but you can group
stores. You can say OK this group is more of a sort of a tourist store and
you have a lot of tourist stores in the country. So then, for example in the
in the city of Amsterdam, store can have the same yearly rhythm as a
store, which in. And is a lot where a lot of customers going to the beaches
and so on and so forth. And so you can have this kind of classification of
stores and you can, yeah, you can make forecasting models for a group
which helps

Dit is dus wat ik zeg over die data. Betrouwbaarheid vanuit Albert Heijn
dat het niet goed gaat. Dit klopt gewoon niet, dus wat doe ik dan? Ik ben
vanochtend het Albert Heijn gaan bellen. Ik zeg jongens, ik zeg Ik heb een
artikel, die hebben jullie naar beneden geschroefd en nu staat hij toch veel
te hoog. Als wij hierop gaan anticiperen, gaan we derving krijgen, dus dit
moet je niet willen. Nou, nu is dit gelukkig een lang houdbare artikel dus
dat he, daar kan je met productie weer rekening houden. Dat valt allemaal
wel mee. Alleen, Ik heb dus gebeld. Hij is erin gedoken. En wat blijkt
Albert Heijn Online? Die stond op 2000 flesjes Alleen online, terwijl die
230 flesjes verkopen per week

QR codes, UM, which also has the expiration date in it, so you know what
expiration date you are delivering to the store. You'll also know what kind
of expiration dates are being sold. So you can also predict when ways will
happen in the stores. So you can also replenish on that

I think the biggest concern uh with uh on this case is, um is is data quality
because you can imagine if you look for example at a promotion. Um, you
need to know if it is a multi buy or a single buy. What kind of discount
you are having. If it's been second place in the store

For example, on TV or radio. Um. And if you look through the years,
much of their data. Isn't in our systems, so we have it in an Excel
documents, uh, but um, you you can't use it in the forecast models. So |
think that's the biggest challenge to have all that information in your
system in your. In the forecast engine

Dit is een de alert zijn, zeg maar ingesteld om bepaalde bandbreedte, want
voor de 1 is 50 dozen ontzettend veel en voor de ander is 50 dozen niks.
eigenlijk zou je willen dat je naar een geheel als locatie gaat kijken en dat
je daar ook gaat zien van oke jongens, Dit is je totaal wat er extra is
gedaan. Dit is ook een alert hier wil je ook wat mee gaan doen. En
hetzelfde is negatief, he, want Ik heb het nu over dat de hogere ordes,
want dan ik even vaak manco's
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Albert Heijn, Data is niet beter geworden. Die zijn gewoon te groot, te
veel aan het doen op ICT gebied, dat dat niet per se veel beter is
geworden. Ze zijn nu ook bij Albert Heijn bezig met de nieuwe forecast
systeem. En dat loopt nu ook een beetje door elkaar heen, dus Dat is
allemaal. Het is niet beter geworden

Yeah. It could help. But I think it's regardless of sharing. I think, um, it
could help in the in the speed of sharing

The point is also we have a lot of vendors. We have about a thousand
vendors, and with all of them, we share data, and you're never going to go
all for exactly the same model

We are building a platform which also has as well to make it possible to
automate this data sharing with our suppliers on Salesforce costs or an
order forecast level. So both are. Are a possibility at the future. Um. But
currently is done by hand, so we share a forecast and not a rolling forecast
each week for. But we do it in an interval or 4. Maybe 8 weeks and the
supplier receives a new forecast

you are able to put this data the the retailer gives you in a sort of a data
warehouse of your own to make. Analysis and things like that

Yet | think that's. Cloud based working could be, but there's also a. Yeah.
The | think there's also a lot of the data security is an issue and some
retailers are bit afraid of sharing data in the pool and giving all those
access to it effect. You can make it secure but. And. I I'm I'm not sure if
top priority. I'm think they're a bit afraid that all the information is on the
yeah, that there is a data hack for. What makes it a forecasting? Maybe.
The thing is he forecasting normally you don't have the deals or purchase
price integrated. It's just a number of items and this makes it easier. You.
And maybe less. Risk risky for putting it in the in the cloud based.
Solution

And as well, what can also make it difficult if if you're a producer and you
have different retailers as well as customer and they all have their own
clouds, then you have to give have access to maybe 4 clouds as we tell if
you 4 retailers which will buy things from that and they all do it probably
in a different way and you have to combine it. It can be a solution, but it's.
Yeah, it could. Yeah, you you

the other way is using the EDI messages, the electronic data interfaces,
and if. All. And if more suppliers are sharing their forecast with EDI.
Then as a supplier you can receive all the EI messages and put it in a in
your own data warehouse and make some analysis about probably. Maybe
that's an easier way or a more realistic way than a lot of clouds

EDI is is used electronic data in for for sharing information and I think we
should should take. And should use it. It it more and I think at the moment
it's it's quite difficult for the, for the suppliers to use it because there are a
lot of messages.

We are transferring this all this EDI data into simple information which
with graphical interface which you can use you can just see the patterns in
items as well. But it's all based on this EDI information

Cloud based

the weather forecast and we have all different. then the question is always
which am | going to trust? Well we say we just take the average of all
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forecasts that we get. Yeah it's about. And it's as good as it gets as it can
be

We are using Weather forecasts, but they definitely detailed forecasts on
parts of the country nowadays it's even granularity is even higher so that
we can also really make regional forecasts

long-term forecasting is that we also use demographic data, for example,
if we've ah, if we build a store. Ah. A new store in shows an area. You
must decide. Okay. And am | gonna put two metres of wine and or five
metres of wine? Well that's very based upon. Okay. What a chart of
people in the area, that kind of things. So we also use a lot of demographic
data

And wetter so for example KNMI. And we also use input from our stores.
So for example, when there is an event around their store, stores can make
a notification to us. So we have markets next Wednesday, for example. Of
course, in national agenda, so events like Mother's Day and things like
that.

actualities around us. So for example, if we have a football big football
game or things like that.

for stores you you also have the area you have a lot of. Information which
is available about the general income in this area and things like that, so
you can do a lot of of and and the the the closest nearby store and things
like that. For a retailer, has this information also local events

But the festival days, it's also an external source, which you can just grab
them from the from the Internet, which we we have in place and the
temperature we also have automatically from external from a weather
company

It's from internal sources as supplier you get the sales from the from the
retailer by EDI electronic data information they they share. Their sales or
or their orders by EDI messages

It's typically something off when you're training models and your training
different models that typically what you do is that you try that model to
find out what the best is and try to improve your forecast.

are changing our forecasting engine. Uh, with a new forecasting engine
which has a lot more of artificial intelligence and machine learning
algorithms in it therefore is more self learning and is changing the focus
day by day

I think it's a moment. It's uh, it's machine learning learning algorithms
which can combine much more differentiation factors on the forecast than
the older algorithms

at the beginning it was just the moving everage. And at the moment there
are a lot of more different statistical models used. I've also been. Product
owner for forecasting the number of customers for in in stores because

you see if a store for some at some point in time has more customers, you
sell more of all the items in the in the store and there we use this some

really sophisticated algorithms for forecasting this. For example, we also
had a data source for local events. So then you know if there is a sort of a
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local event in the. Area of a store. This can mean an uplift or down lift of
of items

we have. You have ones that you have new sources of data which you can
use in your forecasting and because of the Weld just more computing
power available. You can also go for more self learning models we also

Mechanism for automatically tells spurring OK now this store behaves
less as a tourist store, but it's more a convenience store where a lot of
people from work are going, and then you see typically that from Monday
to Friday you sell goods and not in the weekends and then the call to
convenience store

sharing forecasts is very important

Forecastt aflevert dan gaat hij ook een betere beleving krijgen, dus
servicegraad gaat omhoog. Je gaat geen manco's meer krijgen, maar voor
onze fabriek. Wij kunnen veel efficiénter de personen indelen. De
grondstoffen afroepen veel minder grondstoffen weggooien. Nou noem
maar op, dus als jij dat beter op elkaar aansluit, hé? Vraag is leidend, ja,
dan ga jij echt kijk, Ik heb die harde cijfers heb ik niet maar. Als ik nu al
zie, hoeveel verbeterslagen wij gemaakt hebben met enige communicatie
met de klant, en, hé, hoe, hoe of wat? Ja dat dat dat scheelt ontzettend ook
gewoon qua rust in je fabriek.

We share with A brand producers if we have a high level of. Um. Of
cooperation with each other and also with promotions and and events

we used that forecast to have a discussion with for example our
commercial peers or suppliers.

maar mijn droom binnen mijn functie is dat rewe, net als Albert Heijn en
vraagvoorspelling gaat geven aan ons Alleen in nee, dat doen ze totaal
niet. Dus rewe is echt supply chain die de forecast maakt en Ik kan Alleen
kijken naar aanleiding van orders wat er aan de hand is

When we started sharing the forecast with the. Suppliers and in the first
one or two years some supplies were really using it but also supplies.
They received it but they didn't take notice of it because they are. They
didn't have enough time or didn't feel the need or they just weren't
technically not able to integrate it into their own processes so. Yeah. |
think for the for the top 10 suppliers. You you can. There are some
progress, but I think it's works really for the the the lower part of the
supplies. We are not performing so well that there might be some they
they can be really improve their performance by using more data

Maar door die informatie die wij niet krijgen, Dat is echt een gemiste kans
en. Sales. Dat is nu op de hoogte wat het kan opleveren

maar in je eentje ga je het niet redden

Accounts and then you have a total forecast at item level and well the total
forecast we used for example to share with suppliers in some cases

in fact they they get all the the store orders and from store orders they
have their own forecasting about what the stores will forecast in the next
next weeks. We have data for the last last years and we also take care of
temperature changes and so on. But also from looking at Albert Heijn

Forecast sharing
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also. Has their own forecasting systems and they share this forecast with
the producers.

Not all retailers, but some retailers give some forecasts, but sometimes it's
not the right. You know, sometimes they give it in in weeks and you need
to have it for your own production in, in days or even you need to know
what to order in the morning or the afternoon. If you have a lot of
deliveries and sometimes also you need to have it for the next half year or
so and they won't give it

But in fact, it's the sales forecast on stores, the current stock and then it's
it's effect, it's not really a forecast anymore, but it's just a calculation
which uses the sales forecast and this will give an order ordering forecast
and these ordering forecast will be a lot of times will be shared with the.
The suppliers.

I think the biggest steps that we made last ten years is that we start sharing
forecasts more. Um already. Thirty years ago, all the that we shared, for
example, store sales. So we we just at the moment that scanning started
within stores, we started to share sales also with our vendors. So they
could do things with that.

we don't only share the data but we make a forecast based on the first data,
and we shared that forecast. And then you. Evereyone has a single point to
forecasting. You have one source of truth forcasts, whatever the truth, but
one source of truth and you shared it

it might be that your forecast is not not exactly good. But it's not not really
problem because a lot of parts of your chain at least do the same. And then
it's much easier. Even if your focus is not good than it's much easier to, ah,
to change things than that, everybody is on on the whole on another page

you can better have a bad forecast that you share than that you have a
good forecast for yourself because that won't help you.

but we do this, for example where we are. And and and in the very first
Christmas, we we create a forecast. We also share it for forecast with our
vendors and they can think back to the forecast because they have
probably also some knowledge and based on technology say, wow, | think
something else is going to happen. We've got to deliberate on that, and
then we make a new forecast,

We hardly get a forecast from them our time, only for the promotional
sales

We also use information of our suppliers. So you can imagine if you have
promotion or if you have a new item. We will get our better forecast, but
also the supplier has prediction of the amount of sales which which we're
gonna have. So we try to combine the information from our supplier with
the information from our sales colleagues and our own focus engine to get
the correct forecast. So it's not directly connected with a forecast engine,
but we use that kind of information as well.

Yes, also that we are a bit behind, but we are sharing forecasts, we share
forecast on our main events. So Christmas, Easter, all those kinds of
things and also the summer you can imagine if you look at high
temperatures in regards to Greens for example and water. Um, so we are
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sharing forecast um all main events. We share it on the big promotions
and with. A small amount of private label suppliers. We also um feed
them with a baseline forecast for the next 12 weeks

But we have the knowledge of that on a much higher level so we can
better share our forecasts with them, then have them guess at the forecast.
If you look at a brand, not only jumbo is buying their brands from the
supplier. But also, how's Empress and all the other Super unie partners?
And in um, in a lot of cases, also retailers abroad. Um. So outside the
Netherlands, um so therefore the amount of impact you are making with
that small amount of jumbo shells. Um, it doesn't weigh up to currently
the amount of work we need to put into

think, uh. I think it's very wise to have a high level of cooperation within
forecast sharing with each other because. Um um. If if | make a very, um,
very small example, we know everything from of, for example, peanut
butter within our stores from all the brands. Um, but if you look at
Unilever, they know everything of coffee in the cash within all the
countries or all the stores, but also outside of jumbo

Yes. And also with suppliers, we mainly share forecasts for promotions
with suppliers. And if we have an important promotion, we also
sometimes try to use input from suppliers because maybe they have
experience with such promotion in the market. So by aligning what we
know and what they know and we can also try to make the forecast as
accurate as possible.

And also for yeah, of course promotions that are heavy. We also want to
share forecasts with live with suppliers and have a discussion on the
volumes ahead of the promotion and not when the promotion is already
started because then we could ever ask for auto stocks or food waste.

Um, for example, it can be the case when a supplier has delivery problems
and they come to us and say for us it's difficult to predict how we are
going to recover from these problems. So can you give us insights in what
you need to make sure that all stores have enough stock again? And what
do we expel to settle after that

But it can also be the case that a product from another supplier is out of
stock and we expect that to cause a shift in demand to an article of another
supplier. And of course, we also want to inform that supplier then ahead
so that they can make sure that they produce on our expected sales There

Yes, of course. | think it can be very helpful to make make sure that you
share forecast with suppliers

Now it should be. I think input should be from our side because we are at.
Ohh that's close as possible to the customer that is selling our ohh that is
buying our products and but of course it has to be a collaboration and not
One Direction information sharing. And so, for example, take promotions.
Yes, | think it's very important that we have the conversation there so that
suppliers can share their insights with us and we can do it the other way
around because | think then you come to the best best possible forecasts.
Yeah

in fact. The retailers, if they have a forecasts, for example for promotions,
they're willing to share it, but they're they're not eager to. Due to make to
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do forecasting as a business just to help the the producers. So there's some
things to do there as. Well, it's. As sharing information helps, but it's not
the the Holy Holy Grill

Then there supplier. They use the the forecast of the retailer as sort of a
check in there. There's also automated monitoring to check the
differences, so affect if they're they're using our system to forecast with. If
there's a big difference between the forecast of the retailer and the
forecast, our own systems is making, there are alerts and they check and
they say okay what's what's happening. And and there, but sometimes it's
also. But you need to know if for example first use. And. In the beginning
of a promotion of before the promotion starts, there's also their ordering
juice, but they're not ordering it for for sales, but it's just to to fill the
shelves. So there's a different pattern sometimes in the the And this can
sometimes be a a course of the difference in the in the forecast

What really helps, for example, is the awareness and that, you know, if
you share if the retailer shares forecasted with the supplier, you can look
four weeks ahead and see what will happen and then you can give more
time to solve a problem which is maybe arises ahead. And if you have
only if the the high order is already there and you don't have enough stock
available, you can just. And. Manage the the the the problem. You're short
of a firefighter instead of making sure that there there is no not a a fire this
this will really. Help and it's also can be. If you share a data, it also means
it's it gives you a better way to act together and because in fact it's the the
supply chain as a whole who's competing with another

Zeker, ja, want wij kunnen daar nog veel beter inschatten. Wat is dit aan te
komen? En je krijgt nu zelfs alerts welke wastes gaat zitten aankomen

Um, well market data trends. So over assortments are. The expert in their
assortment, so they should have the best idea what is coming up the next
year's or if we have new promotions that we haven't had with the same
action as before. And maybe they have data from the market and maybe
they know very good what kind of forms we are going to do. So | think
that it can be very helpful if we can share that insights so that we use all
information that we have to make sure that we. Yeah, we have the best
data

I see potential in that more and more data is shared, but. It also depends a
bit on the type of item.

I'm not sure if you if this can be a a realistic solution for all items here,
because then it would be. I think if you have this in place you talk about
farmers, but there are also items which don't need a farmer they so then
you have another model that you have another model for the for the
retailer which. Hmm. No, it it needs to be beneficial for them. Then they'll
maybe use it and you really need to trust the this and. The initiative for
this, I'm not sure who we should take this initiative then it should be.
Some combined retailers maybe if for example, obtaining Jumbo will do it
in the Netherlands, then it's. Yeah, but there's there's not a lot of. And
collaboration between Ahold and Jumbo at moment so

The idea is nice. | really believe also that big, big, big advantages and it
would be for the world as a whole. It would be better and. But I think
some | don't know. Ohh if for example, the shareholders of Ahold will be
happy about these kind of things

Data sharing
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I think the problem with sharing information is. Last time it's not the top
priority of a lot of retailers, which doesn't help in making progress

I think in in sharing data it helps in working more as a team but there are
somethings because for example about negotiations about purchasing
prices and so on, it's still hard to business

When your preferred supplier, then retail is is happy to share more data
and also if as a supplier you're really dependent on the retailer, probably
the retailer is also willing to share more more data and help you more
because in fact the retailer is not. It's not easy for them to switch to
another supplier so. This will we'll we'll help

Like very sensitive data Information we can of course not always share,
but I think that if we are going to a trajectory, we share information that
we try to have to be as transparent as possible, because only then it works.
So both parties have to be. Yes, should be willing to share information, so
I think we should share as much as possible

Think yes, but of course it's very difficult for me to. Say yes or no because
there are also commercial decisions. But | think that Jimbo is quite open
with suppliers, so | think that we are willing to share a lot of information.

I know a lot of smaller uh supplies. They have difficulty in really taking
the profit of what the information is in this message. So. Yeah, I | think
that now this what our company is working on as well is is

The problem with that is that you do get your first data into the vendor and
he is gonna look at this

hundreds. | think it's gonna be one hundred based on the data and then
we're also looking at the data. Oh oh. It's probably gonna be fifty. And
then my operational Department of Transport is looking at the number of
probably going to be seventy. And then you have shared data, but you still
have to different conclusions

So | don't really believe in giving them all the data. And let's see what
happens

the way of sharing data is, um, as. It's changing continuously
we must at the time rely on data which our customer provided us with

The that is what that is what | mentioned in the beginning. But it's, but it
should not be data sharing. OK, here you have your data. You also have to
share some kind of. Qualitative analysis to that because figures are
figures, but the question is how do you interpret those those figures, but it
begins with sharing just the data. And if | have the data okay, | can do my
own analysis. And if you do your analysis, we can have a conversation on
that

we are still are going a bit slower than the other, so. And I think you mean
ohh that your main competitor. Yes. Yes, that's correct. Yes. If you look at
it from a jumbo perspective

So | think it's it's good to have all the information shared from all the
retailers together with all the suppliers. Um. So you can benefit. All from
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them, because you have a high focus quality, you have better availability.
You can have a much more efficient way of producing the items. But
there's also a risk because you need to trust each other

Um and uh within jumbo we make a small mistake and for example, we
say we don't need the thousands, but we need 8 hundreds and the A branch
supplier says that's very useful for me because | also already have
shortage.

als jij in ieder geval een input krijgt van jouw klant.

Dan kan jij veel beter gaan stoeien met de klant van oké, jullie zeggen dit,
Ik denk dit zoal vanwege gaan zitten. Waarom denken jullie dat en
sommige klanten doen dat nu al en je merkt gewoon een ontzettende
vooruitgang qua verteit van je forecast

ik krijg wel heel veel informatie vanuit Albert Heijn aangeleverd. Die
gebruik ik wel, dus Dat is dan voornamelijk de STF waar ik af en toe naar
hint en ik. Ik pak ook de verkoper van Albert Heijn erbij, dus dat zijn de
verkopen vanuit de winkels. En de winkel vraag, gebruik ik maar voor de
rest gebruiken we allemaal interne data

1 drieluik zeg maar starten tussen de klant sales en operatie en dan kan je
echt zeg maar in control zijn over de vraag die je gaat krijgen en. Nee,
daar zijn. We zijn er nog niet. Het is wel veel beter geworden Alleen. Het
kan echt vele malen beter.

as a producer you have a bit less. And data it was for example different
difficult. You have the the sales forecast we have them and you have the
the stock of the warehouse sometimes of the retailer. But they don't tell
you if, for example, they they get an event, they say, OK, we'll uplift this
item a bit or they change some settings in their ordering system. They
don't tell you you just from one time moment to another, you see a certain
uprise or a down going and you don't know what's happening. So you
need to be in close contact then with the retailer and they also need to
have the time to answer your responses

And what makes it a bit more difficult is that you have sometimes a bit
less data. And you're also there is some some human intervention
sometimes at the producer, and you don't always know what he what is is
happening there

the way of sharing data is also difficult because a lot of data is also shared
by e-mail and you just get a file with data. And then as a supplier, you
really have to make sure there's a lot of Excel used in at a lot of suppliers.
And it also takes a lot of time in copy pastes and things like that. And |
think for some supplies probably too much work or they don't do any in a
on in a really way. It's also helps

to was a VMI and VMI as a vendor management. The and I've got very
eye was poor but that. Actually is that. The most integrative form of
forecasting and sharing your forecast with your supplier, and that means
that Albert Heijn shares his sales data and is forecasted data with his
supplier and says to the supplier okay. | want to have from this item a
minimum stock level and | don't care when you deliver, but you have
always have to meet this minimum stock level

Vendor Managed Inventory
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Ja nou VMI daar werk ik dus zelf niet mee. Dat doet mijn collega van
planning en via majus een systeem die gaat kijken naar de winkel vraag
die er de aankomende dagen aan gaat komen en die link dat naar de
voorraden die Wij hebben staan op de locatie van Albert Heijn
distributiecentrum

je productie aangestuurd vanuit je VMI, want vanuit je via VMi ga je
kijken van oké. Wat voor probleem artikelen gaan er aankomen? Die
tekort zijn? Maar ook andersom. Welke derving artikelen zijn er? Waarom
zijn die er dan kunnen we er nog wat mee

one is that the retail just orders give me a this amount of items and the
producer has to supply this amount of items. The other way is vendor
managed inventory and that means that. And the retailer has a warehouse
somewhere, and the producer has to. Take care of the right stock amount
at this warehouse so the retailer is not ordering items but is giving the.

The store orders to the producer and the. The producer has to be, yeah,
take care of the of the stock at the at the warehouse of the retailer. So in
fact, he's responsible for the, for the right stock amount there it's an other.
The mechanism for yeah, for, for, for bringing goods to the for the
ordering and.

And.

have if as a supplier, you're responsible for the stock at the retailer, the
waste is at the the warehouse of the retailer and effective it's still the
producer which is responsible for it. And if it's it's the retailer orders the
goods with supply, it's the waste is at the warehouse of the supplier its
own warehouse

Um, first of all. Al, all data and the quality of the data. So that means
having your master data right in your own systems. And get a good
guality of data from your customers

IRI this a IRl and it's particularly same like a Nelson but at the same
moment we. The we want to use only single source and that we chose for
for a data set and for the rest. Yeah, we don't. Yeah. Yeah, the weather
forecast

it's called unified Demand forecasting, UM, which combines all the
demand influencing factors. Um to have the correct forecast on an item
store level. So that's the main driver. It's runs on a big data platform

we also use a big data platform as Microsoft Azure which has all the data
in it in which we can do self-service analytics to examine kinds of skills
patterns for example. Um. And last but not least, um, it's um, a platform
on our commercial

currently our forecast model is being updated each week uh. So not
everyday, but each week our new forecast model has been updated each
day. And both replenishment is still on a daily basis basis, so isn't real
time at the moment. So the next step from your perspective is also make
our replenishment real time and intraday

The big driver will be consumer data

Big data / master data
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Wij zijn qua data, hebben wij af en toe wel een een uitdaging om dat
allemaal boven tafel te krijgen. Dus daar zit ik nu heel erg mee te stoeien
om een betere dashboarding te realiseren om derving beter in kaart te
brengen

Hmm. Um. Yes, | think we continuously try to improve master data so
that we have the right information at the right time in the system.

We have the the the sales from all the, all the stores and in the in the data
you can see if it was sales for the original price or within reduction
reduced price and you can do some, | don't know exactly how to do it at
the moment, but you can say for example if it's sold with reduced police
reduce price

Yeah. You you take half of the the quantity as sold. For example if you
sell 3 items, 2 for normal price and one for a reduced price, you counted
as 2 1/2 sales

So I think it's it's good to have all the information shared from all the
retailers together with all the suppliers. Um. So you can benefit. All from
them, because you have a high focus quality, you have better availability.
You can have a much more efficient way of producing the items. But
there's also a risk because you need to trust each other

So when we. Um, when we actually need 1000, the supplier can say, yeah,
you said 800 to me. So | don't deliver the extra 200 to you, so. | think um
sharing data is is beneficial for for all the parties, but you need to trust
each other and you also. Ohh um, if you you think the forecast is too high
or the forecast is too low from the other party, you need to have a
conversation with each other about it and not only look it from your own
way and what's beneficial for you, but it needs to be beneficial for both
parties

Trust

de forecasting die ik hierin maak, die gaat naar het hele bedrijf toe, dus de
forecast gaat naar de planning toe en die stuurden de hele fabriek daarop
aan. Daar wordt de diensten op ingezet om de lijnen te bemannen. Mijn
forecast gaat na afroep die roepen de flesjes af die roepen de etiketten af
de doppen, maar dit gaat ook naar inkoop toe en die gaan hier al een fruit
op inkoopen. Alleen wij zitten in een best wel moeilijk wereldje met verse
grondstoffen.

De Forecasting gaat eigenlijk. Bijna naar het hele bedrijf toe? Dus Wij
hebben ook demand is leading en dat komt ook echter op neer dat de
forecast is gewoon echt leidend en daar hangen zoveel facetten aan vast
dat. Ja is gewoon echt heel belangrijk

ben ook met Ik hoop met die SOP meetings die ik aan het houden ben om
iets van die informatie boven tafel te krijgen hé

the system is better integrated within with other systems within our
organisation. So for example that promotions. And from the commercial
side of the business, automatically get into our forecasting system so that
there is no manual step necessary from our forecasters. So | think by
automating automatically and making sure that things go from one system
to another system, that of course also improves data quality.

Yes. And we'll do our stores goes automatically. So stores automatically
get an order proposal. To our suppliers, it is a little bit different. And so

Internal forecast and data sharing
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currently it's still quite a lot of manual work to share forecasts with
suppliers. So we don't have a system in place yet so that we can do that
automatically. So we cannot share four goals with every supplier on a
regular basis. So currently we um have a quite a lot of forecast on
promotion forecasting. So for all for our promotions, we share forecasts
with with suppliers. And we. And already did that for a long time. For
promotions that have a a time longer than one week. So for example, our
seasonal promotions that we have most of the time by 3-4 or five weeks.

They were in there were not the worst supplier, but they were not about in
the in the medium amount. And and we're working for software company
and we do a lot of data exchange and we help them also in in forecasting
models with with the data and now they are in the top five of suppliers for
this retail and it's also has to do more professionalism and more.
Improving their their own processes and and forecast, but it's also the
exchange of information which which helped helps has helped them in in.
In get in you having a better performance

That uh is very very, depends on a lot of differ factors. Over all we have a
target of 3% but for bakery it it it is ah uhm sometimes uh higher and also
yes also for fresh products it can be uh above that.

Um, maybe quite interesting that waste is gone up a bit. So if you look at
2019, we were around the 1.15% and at the moment we are around 1.3%.

If we look at our online channel, waste has gone down in this in the same
periods. So there we were around two 1.2% and we are currently at 0.8%.
So you see that managing waste has becoming. And more and more at a
higher level, but the assortment is the main driver which creates more
waste at the moment.

Most of it is is fruit and vegetables. Um, um and also what | mentioned to
convenience concepts. So for example. The the the already prepared meals
in our stores

sinds Ik ben begonnen, was het gigantisch. 1k heb geen exacte aantallen
Volgens mij het eerste jaar hebben wij 300% minder waste gehad.

En het jaar daarop nog eens 200% minder en het jaar daarop volgens mij
nog 1 keer 200%. Dus elke keer hebben wij weer strakkere doelen. Wij
hebben nu, op dit moment hebben wij de. Waste target hebben wij op 0,03
op 3% staat hij nu van wat wij produceren dat wij dan met 3% wasted
mogen hebben en daar roteren op dit moment bijna altijd onder

You can't use as what the good was what the purpose was of the the good.
It's the end consumer. And. It's difficult to say, | think. It's probably
something about 2% | think, which is lost in the in the chain, in my
opinion, between 5 and 2% and it's dependent really dependent about the
type of of item

Food waste target

If you look at, ah, also the tray on the size is also a very important one. If
you have a trade unit if you have to trade and rate fits six bunches of six
packages of salad. And then you have to bring six at once to a store. But if
that of store only sells three a day they already bring 2 days stock in the
store

But you will throw away in the store. And yet, um, another thing is the
commercial decisions that you make. | told you about the ten salads. And

Food waste reason

Assortment, tray size, delivery
scheme, low rotation per product,
quality check failure, bull whip
effect, type of product (fresh or
ambient), expiration date
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in the summer we make twenty. We always have an issue somewhere
early in the summer. Because we don't sell so much salad anymore. But
there are already twenty salads there

I'm going only once in the two days to that store that your availability
goes down your waist will go up

So turnover per product is really key in the in forecasting. Whatever you
want. But if you don't sell it, if you don't sell enough, then your forcast
doesn't help.

you produce 100,000 boxes of a croguette, for example, and. At the end of
the production line, after the quality cheques, it turns out that it doesn't
match or it doesn't meet. The. The the quality requirements then you then
you have to throw it away. That means that. First of all you have to buy
new raw materials. You have to buy new packaging. And at the same
time, it's lost production capacity because that means somewhere in the
future you have to reschedule your production order

first of all, to make sure that we do not get a bull whip effect

can for example be that we order on a pallet for once instead of on a petal
layer and if the supplier then things ohh wow you always selling much
more of the product than they are going to produce a lot and maybe we are
going to order less next time

Um, | think that. If you look at the relation between forecast and food
waste, it is quite important to take into account and within a business such
as jumbo and food waste can has several root causes.

So maybe Eric also told something about it, but. If you look at our
assortment. And when an assortment is growing. You have to risk that the
rotation per item can decrease, which of course. Ohh causes a higher risk
for food waste.

Bottles in the box also has quite a big influence on if you're in a risk of
food waste or not, so that is something that we from our department also
try to look at to question our commercial colleagues to make sure that we
continuously optimise and broader than that. And of course you also use
for example forecast and the sales to make decisions on that

depends of course on what is the shelf life of an article

And another variant, they could have shelf life of maybe a year. Then your
risk is lower that you get a food waste to to. Ohh yeah, first of all shelf
live but also due to the package convent and fresh food she is very
important that you do not add doubled your sort moments. Without
looking at what it means for other items, so they're forecasting is also
important and looking at sales to make sure that we make the right
decisions that side

in fresh foods there is a bit more waste

has evolved but, but also has evolved. Is the kind of assortment we are
having in our source, which is becoming more and more ultra fresh so.
The the duration of the products in our stores are becoming shorter. Um,
because we have more convenience, for example, so therefore you see a
higher risk of waste, which we have to manage
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6 items are in the wholesale units, but you're only sell three or four of
them. The other two are waste. Um, so you see that not, um, in a lot of,
um, situations, the forecast isn't that isn't the problem, but the size of the
wholesale units. Um, but you can also imagine if you want to lower the
items in the Wall Steel unit. Um price is going up as well as the supply
sides, so it's a very tough balance to have the the correct items in also
units have the low amount of waste and also have a broad assortment

have the cut off in your your stock. So when the expiration date is coming
because the expiration date Allen item level. Um, we we currently cannot
put it in the system

It was in that time it was some kind of unwritten rule. A commercial rule
that um. Um, you have to deliver the finished product to your customer
with a minimum. Of THT. So for example, when we produce a croquette
it got an THT of one year. And following that rule, that means that 1/3 of
the THT total mug is for. Is for the producer 1/3 of the THT is for for the
commercial client and 1/3 of. The of the BB is for the end customer. You,
me in the shop.

We have to deliver that croquette with for at least eight months of BB left.
So that means when you produce this croquette, you have to sell it within
four months. And if that if you don't succeed with that, you cannot deliver
it anymore to your customer at the normal price.

But because | think within this BB. Because there are, there comes a very
lot of waste. The It's it's it's it generates a lot of waste

We had to produce this huge amount of sweetness sour and we couldn't
sell them anymore because it was a very slow mover. So yeah, there you
have to sell it with. A reduction. And if that even hardly happens, then you
have to go to. Yeah. How's the English word? voedsel bank. There. You.
Yeah, there you have to call. Okay. Okay here. I've got some pallats with
this. And so if you want to avoid those

Particularly sure that they only will sell 800,000. You don't want to have
that waste of a 200,000 pieces.

Bij een Albert Heijn is het vanaf productie is het soms maar 6 dagen
houdbaar. Dus daar moet je echt goed dicht op de bal zitten om daar een
goede forecasting te maken

We hebben twee behandelwijze om het langer houdbaar te maken, want
kijk een concentraat, daardoor maak je het sapje gewoon heel lang
houdbaar, dat doen wij niet. Wij hebben dan twee verwerkingsfase
modules. Eentje heet HPP, dat staat voor high proces. Nee high pressure
processing en het klinkt allemaal heel ingewikkeld, maar eigenlijk worden
er dus flesjes SAP worden afgevuld. Die gaan in een soort van bak. Dat
heeft dan een tube, die gaat een gigantische machine in en die loopt
helemaal vol met water. En er komt vervolgens 5000 bar komt op die
flesjes te staan. Nou die bacterién die daarin zitten. Die splijten daardoor
allemaal open en daardoor is het in plaats van 6 dagen is het 40 dagen
houdbaar

Stel je voor dus zijn grondstoffen over dat je die dus in een langer
houdbaar sapje gaat produceren of wat planning ook kan doen. Dus stel je
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voor je. Je produceert normaal gesproken een week vooruit, dan kan je er
vooruit hé. Met een lange, houdbare artikel kan je ook zeggen, ik
produceer alvast voor 3 weken vooruit

The the first use has a minimum shelf life of about 5, 6 days, and there's
also a way of special treatment with high pressure and then the shelf life is
you can extend it to till I think 50 days or something. So then you have
less waste because the same orange use you can use it for longer time with
in the difficult thing I think they. There's a wasted about think what 1 told
you about 5:00 till 2% or so

Normally they they give it to the retailer and they their agreements about
that. Did they have about maybe a 40 days of of of shelf life for the fresh
goods? For example, if you have shelf life of five or six days? | think
there are agreements that the shelf life which has to go to the store is about
four or three days, so you lose about one or two days. And this also seeing
if there is a lot of stock and the shelf life it it doesn't meet the agreements
again for example you have a lot of stock with with Uh, three days and the
agreement is 4 days. You can talk with the the, the, the retailer and ask for
what they call a code composition and then they say, OK, you have a lot.
OK, bring it to the stores and then you they take care that they deliver
these goods, they order it to the stores. The the biggest stores of the the
stores which have the most opportunities of selling these. And this good
and normally. Well, depends about how well you're performing and but
they the retailer is willing to give you some code compensation and that's
that really helps in reducing waste at least at the warehouse.

But you want to prevent to have later the waste in the stores, because then
in fact it costs even more because you're transporting goods from the
warehouse to the store, and then you will throw it away or give it for free
at the customers there.

Real time data.. Ah improves the reduction of food waste directly

And when you have a good supply chain then it is integrated and then you
then you have your facilities to to to to to reduce the waste.

So they can we we've if we forecast stores and and thereby create an order
proposal but they can. Level up that order order proposal. Um if they want
to have a bigger presentation for example, and we see with a cheese
promotion that stock has been left over in the stores after the promotion,
then we create with our forecast engine new forecast. Um, which or new
promotion which has been needed to get rid of the the of stock. So in that
case we use this. And these kinds of things in other ways, we don't have
that much kind of stock in our stores and our warehouses. Therefore, most
of the time, the baseline is enough to correct those kind of things

wij werken al met fruit dat vaak niet In de winkels kan liggen. Omdat er
dan een afwijking aan de vorm zit of er zit een klein plekje op. Dat gaat
ontzettend veel wasted verloren. Nou ja, dat klopt niet wat ik zeg. Er is
heel veel wasted doordat de supermarkten zo selectief zijn

Wij houden wij heel veel waste tegen. Wat je eigenlijk nog een heel mooi
product mee kan maken, want de binnenkant van het fruit is gewoon nog
Als het weer goed.

Food waste reducers

Real time data, Integrating the
supply chain, additive promotion
when risk of waste, using waste as
a raw material, forecasting,
donating to charity,
responsiveness, dynamic pricing,
sharing information

77




gaan we Albert Heijn bericht van jongens, we zien dat hiero 100 flesjes
derving aankomt. Kunnen wij niet wat extra pushen naar de winkels dat
die waste niet gaat ontstaan? Wij zijn er eigenlijk alles aan het aan het
doen om die wase maar te voorkomen, dus dan kunnen we wat meer naar
de winkels brengen

Ja ontzettend. Ontzettend, weet je, kijk, Wij hebben nu een betere
forecasting module. Daardoor hebben we ontzettend veel derving.
Volgens mij hebben we nu miljoen en derving hebben we bespaard, hé?
Dat doen we gewoon niet

For example at the Albert Hein, meat is going from suppliers to the to the
retailer, but in fact it's not really waste at the retailer because they they
will freeze it and they'll bring it to what we call the Futsal bank. So it's not
waste, but it's an other purpose and also some food is not really wasted but
is. Translated into, for example, animal food or other things.

They're they're effective three ways. One is forecasting if you do a
forecasting right, you're better able to serve your your, your retailer. The
other one is safety stock which is for item with short shelf lifetime, not so
good. But for ambience it's probably also good to do that. And the third
one is responsiveness. If you have your able to produce in a very fast way.
You can use in fact produce studio to the order their placing, but for wine
which comes from far away, that's not an option. But for first use well the
oranges, you can keep them for a certain time. It's sometimes possible to
to to to react. So you have three things forecasting safety, stock and
responsiveness and it depends on the time of items which will be the most
appropriate way to reduce. Hmm. A waste

Now you could say dynamic pricing can also help in in reducing waste.
And with the the the shelf labels on the on the in the stores which are the
dynamic, | think the future there you will see more ways that at the end of
the day they'll lower the price for some items to get rid of the.

we we trying to reduce waste and make it a bit better world by by sharing
this information and making it. Available

I saw a the change of a strong focus of of a very low focus on on waste to
a very strong focus on ways just like you see that every waste has has his
value and and and it is and that varies. From a carton from carton boxes
which you receive from your suppliers. Until the waste of of of the food.
The the end product, the finished product or the raw material itself so.
Because yeah, it's a cost. And with increasing raw material prices. And
also that. The fact that. And with a higher line occupants. You have less
time left to produce a the waste you lost

you somewhere have to in the future have to. A reschedule your order, so
you have to look for free capacity on your production line for for
minimum of a week and when you have a line occupants of a 50% then it's
no issue. But if your product is on the production line which has aligned
occupies for example for 80% yeah then you have got then you have a
serious serious challenge because. A A the the the Challenge is with the
line occupies of 85%. Your line is full because the that that extra 15% you
need for for for It in regularities in your production or for a changing in
the forecast a changing in demand so. So the focus on on, on, on, on, on
waste is is a cuts at both at both sides. On one hand your raw material, the
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direct cost and on the other hand your production capacity which
decreases with it.

And that was a kpi that was a key performance indicator which was on the
agenda of the Mt so. So it had a strong focus and if you don't have that
focus, yeah, you will get nowhere.

Um, we're willing to make those kind of decisions, but currently we don't
know yet which customers will want it we. So | think on that part we need
to make a few steps. Um, in technology in knowing the customer in um,
get it at the right customer at the right time. So | think that. There are
some benefits still. Um in future

I think if we work more and more and more and more on that we can
reduce waste and we can reduce the costs of waste

but | think that that that will be the key to serious cost cost savings

Profits of food waste reduction
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Axial codes

Pattern codes

Food waste reason

Assortment, tray size, delivery scheme, low
rotation per product, quality check failure, bull
whip effect, type of product (fresh or ambient),
expiration date

BB/THT

Food waste reducers

Real time data, Integrating the supply chain,
additive promotion when risk of waste, using
waste as a raw material, forecasting, donating to
charity, responsiveness, dynamic pricing,
sharing information

National holiday’s

Disruptions in the Supply Chain

Predictive variables

Historic sales, seasonality, promotion, events,
holiday’s, assortment, price, restrictions in
production facility, THT, dynamic pricing,
demographic data, cannibalization effect, out of
stock, manco’s, price effects, type of promotion,
Country of origin

Explaining variables for forecasting and food
waste reduction

Managerial focus

Profits of food waste reduction

Food waste target

Trust

Managerial influence

Promotional forcasting

Bottom up or Top-down forecasting

Short term forecasting / Replenishment

Long term forecasting

Forecasting types

Forecast accuracy, having the right demand and
capacity

Data improvements

Forecast improvements

Increased forecast effectiveness

Responsiveness

Supply chain agreements

Forecast sharing

Data sharing

Vendor Managed Inventory

Internal forecast and data sharing

Supply chain integration

Big data / master data

Cloud based

Data sources

Self-learning algorithms

Forecasting program

Al

Digital tools
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