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Abstract

The significant amount of finished product waste is a critical deficiency in the supply chain of the pastry and bakery
sector because it generates negative economic, environmental and social impacts. The objective of this research was
to design and validate a logistics proposal that arises from the interaction between the key factor, the control
mechanisms for production planning, and two key stakeholders: owners and workers in the sector. The chosen
proposal consists of adjusting the demand forecast through the analysis of the Pareto Chart and documenting
standardized processes, including monitoring indicators. Therefore, a non-experimental design of descriptive scope
with a four-phase methodological structure was used and each phase was validated by ten experts of the sector who
were chosen intentionally rather than probabilistically and following selection criteria. First, system dimensions were
detected using a Root Cause Tree, then key factors were identified with the Cross-Impact Matrix. Subsequently,
stakeholders were prioritized through the Power-Interest Grid and finally, the proposals were prioritized using the
Importance-Governance Matrix. The main findings identify customers, owners and workers as key stakeholders, and
inventory rotation, control mechanisms and quality culture as key factors, and when interrelated, strategies were
proposed and then prioritized to select the final proposal.
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1. Introduction

The case study is bakeries and pastry shops, which are dedicated to the production of food such as biscuits, breads,
cookies, cakes, among others. Therefore, these are included within the manufacturing sector, especially in the non-
primary sector because it involves the transformation of raw materials (Sociedad Nacional de Industria 2022).
Furthermore, globally, bread and its derivatives show an average market penetration of 81% (Mordor Intelligence
2023), which will continue to increase because the annual growth rate has been forecast at 3.44% from 2021 to 2026.
Also, we must consider the strong presence of the bakery and pastry industry in European countries such as Germany
with 14.6% (Informes de Expertos 2023). While, in Peru this sector represents 2.54% of the entire manufacturing
industry because bread is one of the most consumed foods, (Huallpa et al. 2020).

The significant amount of finished product waste represents one of the most important problems facing the sector
caused by inefficiencies in the supply chain and also in sales, generating unnecessary additional costs, economic losses
for the company and impacting socially and environmentally; as an example of this, between 7% and 10% of the
production of an average bakery is wasted (Gosh and Eriksson 2019). The motivation to deliberate the focus of study
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is the high incidence of this problem in the sector, due to its abundance of numerical data and support in documentary
review (Bhardwaj et al. 2023).

It is important to mention key indicators that reflect this problem in the sector at a global level. First, the percentage
of defective breads, since the percentage of total bread production wasted in Europe is 8.74% due to poor baking or
undesired shape and weight (Iakovlieva 2021). Second, the percentage of finished products that expire, since 21% of
finished products in Asian bakeries are not sold before their expiration date, becoming waste (Aljohani 2023). Finally,
the amount of monetary losses in finished products, since US$23,000 in losses of bakery and confectionery products
were recorded in Italy (Cicatiello et al. 2017). Based on this, the main objective is to design and validate a logistics
proposal aimed at improving demand planning and standardizing processes to reduce finished product waste, thus
strengthening the competitiveness and development of the supply chain in the bakery and pastry sector in Peru.

Likewise, a PEST analysis of the studied system was conducted to better understand the opportunities and challenges
that arise. Among the political and legal factors of the sector, government legislation and state support are
distinguished. First, there is Law No. 30988, which promotes the reduction and prevention of food loss and waste,
which encourages the development of projects or programs linked to the fulfillment of the stated objectives, as well
as adequate training and encourages the application of good practices in food handling throughout the food chain
activities (Diario El Peruano 2020). Regarding state support, the Ministry of Labor and Employment Promotion
(MTPE) through its Impulsa Peru program, certified 100 people in the bakery and pastry profiles in districts of Lima
through the NOVA Certification Center, officially validating their skills and knowledge, improving their
employability and job quality (Gob.pe 2018). In relation to economic factors, the costs of inputs have increased, such
as unprepared flour (9.1%), brown sugar (5.4%), white sugar (4.6%) and some fruits related to dessert decoration such
as mango (50.1%), strawberry (39.2%) and blueberries (23.4%); in turn, in the last 7 years the price of a 50 kg sack
of wheat flour has increased by 109% (Instituto Nacional de Estadistica e Informatica 2023).

Regarding the sector's turnover, ASPAN (National Association of Suppliers to the Baking Industry) reported that
bakeries and pastry shops generated approximately US$ 5,268 million in annual sales and this has caused a notable
increase in the cake market in Peru during 2023, so, thanks to these results, a compound annual growth rate of 3.30%
is projected for the sector in general in the next 9 years (Informes de Expertos 2024). Regarding the Gross Domestic
Product (GDP), the sector represents approximately 1.9% of the GDP and manufacturing production in the food and
beverage sector, specifically in bakery, increased approximately 46.49% in the last 10 years (Banco Central de Reserva
del Peru 2024).

On the other hand, when analyzing sociocultural factors, changes in consumption patterns were identified, mainly due
to the trend towards healthier options (Deselnicu 2020). This has led companies in the sector to incorporate new and
innovative products, offering a greater variety of artisan bread made with more natural and healthier ingredients to
continue satisfying customers (Mendonga and Aires 2020). Furthermore, according to Sociedad Nacional de Industrias
(2018), per capita bread consumption in Peru is 35 kg, which is already low compared to other Latin American
countries, and a gradual reduction has been evident since 2009, going from 12 to 7 loaves per day per family (Pulso
PUCP 2023). Regarding environmental awareness, according to a Sustainability study, the Peruvian Food Bank
reported that the country loses 12.8 million tons of food annually, representing 47.6% of the total available (Bedoya
and Piran 2021). This motivated the creation of the Cirkula mobile application focused on the commercialization of
surplus food from around 100 Peruvian restaurants, cafes and bakeries that deal with this problem and seek to reduce
their environmental impact caused by excessive CO2 generation (El Comercio 2021). Regarding the human capital of
the sector, ASPAN mentions that, among the 20,000 bakeries and pastry shops in Peru, there are 300,000 jobs
classified in A1 companies, progressive companies, follower companies and bad companies.

In relation to technological factors, the development of energy sources is an aspect to consider because most Peruvian
bakeries and pastry shops are highly dependent on the use of petroleum, which represents a drawback for the future
because fossil energy will be prohibited and migration to electric ovens that require electricity will be necessary
(Expreso 2023). Regarding e-commerce, the market share of cakes in Peru is increasing substantially due to the
increase in sales through e-commerce platforms (Informes de Expertos 2024). Additionally, the digital transformation
in bakeries and pastry shops, exemplified by Maria Almenara, has been accelerated with artificial intelligence thanks
to Azure Machine Learning, achieving a service without running out of stock, also called fill rate, of 99% and estimates
were obtained of how much will be sold per store and per product by adjusting the production and shipping of precise
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orders (Microsoft 2021). Figure 1 shows a summary of the PEST analysis and the most relevant factors that may
influence the Peruvian bakery and pastry market.

Input costs
Govemnment legislation Sector turnover
GDP of the sector .
State support .
Pastry and
) tion patt bakery
Change in consumption patterns
- ? sector
Development of energy sources
E-commerce

Sector’s human capital
~ Per capita consumption of bread P

Digital transformation
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Figure 1. PEST analysis

1.1 Objectives
e Diagnose the current situation of the bakery and pastry sector, as well as the challenges and opportunities in
its supply chain.
e Design a logistics proposal for the problem identified in the sector's supply chain using industrial engineering
tools, in order to reduce expired and defective finished products.
e Validate the proposed solution and its sustainability to ensure the reduction of finished products in the bakery
and pastry sector and the improvement of the sector's competitiveness.

2. Literature Review

2.1 Continuous improvement

It refers to a strategy that involves action programs designed to enhance aspects such as the quality, productivity,
and competitiveness of business processes and services (Montesinos 2022). It is also carried out through the ongoing
analysis and evaluation of a company's activities, which allows the identification of opportunities for improvement
and optimization, enabling them to be carried out more efficiently (Vargas et al. 2018).

2.2 Inventory management

It involves the management of a constant quantity of elements such as raw materials and finished products (Mirza and
Harahap 2021). This control is possible using techniques, tools, and productivity indicators, as well as considering
production distribution analysis (Paes et al. 2019). Therefore, by ensuring that these aspects work together, customer
expectations can be met and, consequently, the benefits perceived by the company can be maximized (Sunday and
Jones 2022).

3. Methods

This research was categorized as a descriptive sectoral case study with a non-experimental design because variables
are not manipulated, but rather the relationships between key factors and social actors are analyzed. Furthermore, this
study employs non-probability sampling, as the experts who participated in the research were intentionally chosen,
but also took into account selection criteria such as holding a senior position (manager or head) in production, logistics,
and/or sales, possessing practical knowledge of the internal processes of the aforementioned areas, having at least ten
years of experience in the field, and maintaining an active role in the industry. This ensures that the value of the
information for the qualitative study lies in its high relevance and depth, rather than its statistical representativeness.
To carry out the work, a methodological structure consisting of four sequential phases was established.
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3.1 Phase 1: Identification of stakeholders, dimensions of the study system, and their associated
factors

This consists of a literature review which purpose was to gain a better understanding of the problem. Based on this
information, the related dimensions were identified, evaluated and filtered according to their relevance to the topic.
To identify the factors and stakeholders, the procedure explained above was followed, and from this, a draft of the
collected ideas was created. This phase was validated by the ten selected experts of the sector through structured
interviews until the consensus was reached. In this way, the identification of thirteen factors and five stakeholders was
supported by examples provided by the interviewees themselves.

3.2 Phase 2: Identification of key factors for the sector

To select the most relevant factors, a structural analysis was performed using the Cross-Impact Matrix. This tool
allows various variables to be interrelated in order to analyze and determine the level of influence and dependence
between the factors. This step is necessary to select those that are most relevant to the topic which makes it an essential
resource for decision-making in this type of study. In this case, it was useful for determining three key factors based
on the consensus among the selected experts.

3.3 Phase 3: Identification of Key Stakeholders in the Sector

To select the stakeholders related to the problem, a hierarchy was established using a Power-Interest Grid. The power
level means their ability to influence decisions or the outcomes, and the interest level is related to the involvement in
the matter of the study. In this way, key stakeholders are prioritized to define how efforts and resources should be
managed.

3.4 Phase 4: Design and Validation of Strategic Proposals and General Manuals for the Bakery and
Pastry Sector

After determining the key factors and key stakeholders in the two phases previously explained, a matrix was developed
comprising nine proposed strategies, which emerged from the combination of a strategic stakeholder and a key factor.
To prioritize the proposals, an Importance-Governance Matrix was developed to identify the ideal proposal based on
expert opinion. This tool prioritizes actions and facilitates consensus based on two criteria: importance, which refers
to their relevance to the future of the sector, and governance, understood as the degree of control the sector can exert
over implementation. Also, this phase was supported by experts who rated the proposals, and their responses were
consolidated and agreed upon according to the aforementioned criteria.

4. Data Collection
To collect information and ensure the study's validity, industry experts were recruited. They had to meet the following
requirements:

e Holding a senior position (manager or head) in production, logistics, and/or sales.

e Having practical knowledge of internal processes in areas such as production, logistics, and/or sales.

e A minimum of 10 years of experience in the industry.

e Maintaining an active role in the industry.

During the first phase, a Protocol for the Identification and Validation of Critical Factors in the Bakery and Pastry
Sector was developed, carried out using a structured interview. This protocol included general instructions with the
estimated duration of the exercise, a section with general information about the participants, a section for defining the
problem with guiding questions to confirm whether it is truly perceived as a problem in the sector, a section for
identifying root causes in different dimensions, complemented by evidence and examples provided by the experts,
and finally a section with recommendations. To define the key factors and actors, matrices were initially constructed
manually and then delivered to the experts in an Excel file. In addition, complementary interviews were conducted to
guide the experts through the process and ensure consensus on the information obtained.

5. Results and Discussion

5.1 Graphical Results

From the analysis of Phase 1 of the methodological design, five dimensions and thirteen root causes linked to the main
problem were identified, which were considered factors for the study (see Figure 2). Similarly, five stakeholders
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influencing the problem were listed. Both lists were prepared in collaboration with the ten experts and are detailed in
the following tables (see Table 1 and Table 2).

( Impact Problem \ ( Dimensions \ Factors (Root Causes)

(Causes)

Lack of control mechanisms for production planning

Overproduction ‘5\% Production based on empirical knowledge

Absence of purchasing management control

Economic impact:

Human errors
23,000.00 USD

p Production errors  4f———— Lack of machine maintenance
Organizational culture that does not prioritize quality
Finished product

waste in pastry and | — Inadequate cold storage
bakery sector T Inadequate "1

-
storage D e | Poor organization of the finished goods warehouse

Absence of production date records

Inefficient
v inventory — L | Inadequate inventory turnover
management
Globalindicators:
21% of finished Lack of proper packaging protection
productos are not
sold Damage to ; .-
Improper handling by shipping personnel
products during 4| e e
8.74% loss on transportation

Uncontrolled transportation conditions

defective products

~

Figure 2. Root Cause Tree

Table 1. List of Factors

Code Factors
Fl1 Control mechanisms for production planning
F2 Production based on empirical knowledge
F3 Purchasing management control
F4 Human errors
F5 Machine maintenance
F6 Organizational culture focused on quality
F7 Cold storage
F8 Finished goods warehouse organization
F9 Production date recording
F10 Inventory turnover

F11 Packaging protection

F12 Handling by shipping personnel

F13 Transportation conditions

Table 2. List of stakeholders

Code Stakeholders
S1 ASPAN

S2 Bakery and pastry shop owners

S3 | Bakery and pastry shop employees

S4 Customers

S5 Distributors
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5.2 Numerical Results
Phase 2 consists of identifying key factors through the Cross-Influence Matrix, which was based on expert responses

obtained through closed interviews in which they were asked questions to analyze the factors' dependence and driving
force. It is worth noting that the rating scale ranged from zero (zero influence) to four (very high influence). To
consolidate the scores and ensure consensus, it was determined that more than 60% of the ratings had to coincide and
that the variance had to be less than 2 (VAR<2.0) to consider the most frequent rating, and the Table 3 contains the
final results of the relationship between Influence and Dependence.

Table 3. Results of influence and dependence relationship to identify key factors

Coordinates

VARIABLE X (DEP) Y (INF)
F1 12.92% 10.59%

F2 3.66% 10.17%

F3 8.49% 7.19%
F4 3.78% 12.37%

F5 1.47% 6.19%

Fé6 19.94% 9.96%

F7 5.89% 4.68%

F8 10.60% 5.31%

F9 4.88% 6.52%

F10 11.25% 9.04%

F11 7.08% 7.08%

F12 5.85% 5.41%

F13 4.20% 5.51%
Total 100% 100%
Average (£/13) 7.7% 7.7%

Then the thirteen factors were distributed within the four quadrants of the Indirect Impact Matrix. Those located within
the upper right quadrant, such as Control mechanisms for production planning (F1), Organizational culture focused
on quality (F6), and Inventory rotation (F10), stand out. These factors have high driving force and dependence (see

Figure 3).

CROSS-IMPACT MATRIX (INDIRECT) .
-
20.00% e
-
/;‘
1B.00% e
-
//
16.00% -
-
-
e
14.00% -
-~
-
*Fa -
12.00%
E ."’
w -
2 . -7 * A
i 10.00% F2 P * FE
=1 -~
o - * Fi0
H . -~
= B.DD0% Fie
. F3
“py -
6.00% *F5 -
* F13-"w * F5
_ -7 F1% F7
4.00% -
e
//
2.00% Pt
-
/.v'
0.00%
ook 200%  400%  6.00%  E00%  10.00%  12.00% 14.00%  16.00%  18.00%  20.00%
DEPENDEMNCE([X)

Figure 3. Indirect Cross-Impact Matrix for identifying key factors
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Similarly, the participants' responses were integrated to obtain the final Power and Interest Matrix, which presents the
positions of the five social actors in the four quadrants, considering the same consensus criteria used in the previous
phase, and the Table 4 includes the final results.

Table 4. Results of influence and dependence relationship to identify key stakeholders

Coordinates

VARIABLE X (DEP) Y (INF)
S1 7.44% 3.69%

S2 35.10% 25.01%

S3 25.01% 21.27%

S4 25.01% 25.01%

SS 7.44% 25.01%

Total 100.00% 100.00%
Average (2/5) 20.0% 20.0%

From this, the following stakeholders were distinguished: Bakery and Pastry Shop Owners (S2), Bakery and Pastry
Shop Workers (S3), and Customers (S4), who were placed in the upper right quadrant, as illustrated in Figure 4. This
placement indicates that these stakeholders have a significant influence on the issue at hand. Therefore, it is crucial
that the proposed solutions consider both the stakeholders and the previously identified factors to achieve an impact
on the sector regarding the problem addressed.

35.00%

30.00%

25.00%

CROSS-IMPACT MATRIX (INDIRECT)

. 52

20.00%

15.00%

INFLUENCE (Y)

10.00%

5.00%

0.00%

0.00%

5.00%

10.00% 15.00% 20.00%

DEPENDENCE(®X

25.00%

20.00% 35.00%

Figure 4. Indirect Cross-Impact Matrix for identifying key stakeholders

5.3 Proposed Improvements

After determining the key stakeholders and factors, a matrix was developed to facilitate the analysis and formulation
of alternative solutions for each stakeholder-factor combination, thus efficiently addressing the problem. The matrix

can be seen in Table 5.

Table 5. Matrix of proposal linking key actors and stakeholders

campaigns to increase sales and speed
up inventory turnover.

up-to-date information on inventory
levels and allows for production
adjustments, minimizing the risk of
waste.

Key factors Customer Owners Workers
Inventory P1: Promote products close to their P2: Create a stockout alert system in P3: Assign workers to keep products
turnover expiration dates through tasting MS Excel that provides accurate and organized and accessible, placing products

close to their expiration dates at the front of
shelves/display cases and newer ones at the
back according to the FEFO method.
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Control P4: Implement customer surveys to P5: Record sales to create a Pareto P6: Document production processes to
mechanisms for | gather preferences and adjust chart that classifies products by standardize work and define indicators to
production production planning, allowing the revenue and based on this, determine monitor performance, preventing defective
planning portfolio to be tailored based on direct | which products require adjustments to | products.
feedback and aligned with new market | the demand forecast to reduce waste
trends and expectations. due to overproduction.
Organizational P7: Form a group of key customers to P8: Develop, adapt, and customize P9: Identify areas where errors occur most
culture with a test and collect feedback on products new products to restore business frequently by collecting reports and establish
focus on quality | before launch or at regular intervals to | relevance and maintain regular procedures to improve quality from
ensure quality and minimize the risk of | competitiveness through innovation. the start of operations and ensure food safety
unsold products. and security measures.

These proposals were also prioritized using the Importance-Governance Matrix (IGM), a tool that prioritizes actions
and facilitates consensus based on two criteria: importance, which refers to their relevance to the future of the sector,
and governance, understood as the degree of control the sector can exert over implementation. This phase was
supported by experts who rated the proposals, and their responses were consolidated and agreed upon according to
the aforementioned criteria.

As shown in Figure 5, the proposals were classified into four groups according to the quadrants: unnecessary (P4),
less urgent (P3), challenges (P8 and P9), and immediate (P7, P1, P2, P6, and PS5). From this, proposals 5 and 6 (P5
and P6) were selected because they have the greatest influence on achieving the desired results and are perceived as
more manageable and executable within the organizational and operational context.

IMPORTANCE-GOVERNANCE MATRIX

P2 P5
5 o *

o
= P8 P1 P&
@4 ° ° °
= ] P7

= 3 ° °

= r4 P3

S

£ 2 ° °

0 1 2 3 4 5 6
GOVERNANCE (X)

Figure 5. Importance-Governance Matrix

To provide greater detail on the steps required to implement the final proposal, which combines proposals 5 and 6
mentioned above, a manual was developed that includes all the essential aspects for its proper execution. Its general
objective is to implement a sales record to create a Pareto chart, seeking to adjust and forecast demand and significantly
reduce waste of finished products. To this end, resources such as a sales record manager, data analyst, production
manager, external (temporary) consultant, MS Excel, training for the responsible staff, and support materials were
included.

Phases were established for its implementation, starting with Phase 1, which consists of training key personnel on the
concepts and relevance of the tools involved in the proposal. Then, Phase 2 addresses data collection and recording,
which includes sub-stages such as sales registration implementation, collection and recording of information on
production processes, continuous monitoring to ensure data accuracy, and finally, the creation of the Pareto Chart.
This phase is related to what Dias de Menezes et al. (2023) mentioned, because of the fact that data recording facilitates
obtaining relevant information to understand consumer behavior and achieve a certain degree of predictability that
allows controlling stock levels, avoiding future losses or excess production.

Subsequently, Phase 3 is based on the proposals made by Huallpa et al. (2020), who explains that Peruvian bakeries
and pastry shops need to prioritize training in their methods and tools to improve their performance. Therefore, this
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phase focuses on process standardization, which requires the development of a procedures manual and the training of
operators and supervisors, ensuring an understanding of quality standards and performance expectations.

Following that, Phase 4 is about analysis and adjustments, which involves analyzing the Pareto Chart and classifying
products based on revenue, forecasting in MS Excel and identifying seasonality and trends, making adjustments to the
forecast for Group A products considering the Pareto Chart to have better control over demand and production, and
proceeding with the validation of results. The content presented in this phase is supported by what Maheshwari et al.
(2023) mentioned, who emphasized that planning, monitoring, and control strategies for the forecast of the products
sold are essential to improve the efficiency of the supply chain. Finally, phase 5 is called monitoring and optimization
and consists of periodic adjustments. It is recommended to gradually expand the analysis focus to products in group
B and subsequently to group C.

5.4 Validation

This study aims to reduce waste of finished products in the bakery and pastry sector through logistics proposals.
Evidence suggests that proper waste management can generate significant economic benefits without the need for
costly investments, as well as significantly improve production processes by reducing unnecessary losses. This idea
is reinforced by what Glodmann et al. (2021) stated, who claim that waste reduction is key to environmental
sustainability, improved food safety, supply chain optimization and, consequently, increasing business profitability
and competitiveness.

The proposal consists of recording sales and creating a Pareto Chart based on it to classify products according to
revenue and adjust the demand forecast, which shares similarities with Garay and Mejia (2023), who apply Lean
Manufacturing methodologies such as MRP and MPS in bakeries to reduce defects and optimize production. However,
unlike the previous case, whose focus is on standardization and defect reduction, the present work prioritizes more
profitable products to make strategic adjustments in production. This adds value by linking sales with planning, that
is, balancing production and demand, considering the commercial aspect.

As stated by Goldmann et al. (2021), waste reduction must be approached from a technical-operational perspective,
identifying critical recovery points such as machinery failures, problems with hygienic conditions, and human errors
that directly impact production. To avoid these problems, it is suggested to implement practices such as rigorous
control of production conditions, preventive maintenance of machinery, and continuous training of personnel. In
contrast, the present work optimizes production by prioritizing the adjustment of the demand forecast for more
profitable products, focusing on the commercial aspect to reduce overproduction. However, the incorporation of
critical recovery points within the operational phases of the present study would allow minimizing operational failures
and increasing efficiency in the supply chain, which complements the proposal to achieve a more comprehensive and
profitable approach.

As explained in Soni et al. (2022), the problem can also be addressed through monitoring systems, returns, and
collaboration with charities for donations, as well as through staff training and analysis of the causes of waste at final
stages. In contrast, the present study proposes a more direct logistics approach, focused on optimizing the supply chain
from earlier stages to structurally reduce the waste of finished products.

Khan et al. (2023) agree that demand forecasting is essential for the bakery and pastry industry, as it allows them to
remain competitive in a dynamic market by optimizing both production planning and inventory management using
accurate and relevant information that contributes to strategic decision-making. Similarly, the proposal of this research
involves keeping a constantly updated sales record as an information basis for analysis that seeks to identify aspects
that need adjustments in order to improve operational performance (Gil et al. 2020).

On the other hand, Lara et al. (2023) indicates that preparing demand forecasts for companies in this sector is not a
simple process, given that it is necessary to consider the perishability of products and fluctuations in consumer
behavior due to factors such as trends, holidays, weather conditions, or other specific events which is also supported
by Hiibner et al. (2024). In contrast, the proposal seeks to make this process accessible and practical, given that a large
number of companies in this sector rely on their experience and empirical knowledge. Therefore, they need to
progressively move toward new methodologies such as those presented in the proposal of this work, which suggests
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the use of tools such as the Pareto Chart and an implementation guide that includes an explanation of different types
of forecasts and their execution.

Furthermore, the design of a demand forecasting model based on Machine Learning represents an effective alternative
that has managed to align production with demand, impacting a 17.23% increase in profits and a 6.36% decrease in
costs; however, one of its limitations was the lack of sufficient resources to acquire the platform, so the execution time
was prolonged (Afanador et al. 2022). Therefore, the presented proposal aims to allow even those with limited
resources to easily implement more analytical and data-driven practices in a short period of time, thus contributing to
the growth of the sector.

6. Conclusion

This study involved a comprehensive diagnosis of the current situation in the bakery and pastry sector in Peru, focusing
on the supply chain. Based on an analysis of the opportunities and challenges faced by companies in this sector, it was
determined that the significant amount of finished product waste represented one of the most significant problems.
Consequently, thirteen factors and five social actors were identified as influential in the problem, according to the
opinions of ten sector experts, whose knowledge and assessments contributed to the development of the investigation.

To develop the proposed solution design, three key factors were identified using the Cross-Impact Matrix, and three
social actors were identified using the Power-Interest Grid. From this, nine proposals were constructed based on the
relationship between the key factors and key stakeholders, and their level of importance was determined using the
Importance-Governance Matrix. Finally, two proposals were selected as the highest priority.

The final logistics proposal involves control mechanisms for production planning as a key factor and business owners
and employees as key stakeholders. This strategy consists of adjusting the demand forecast through Pareto Chart
analysis and documenting standardized processes, including monitoring indicators. To this end, an implementation
guide was developed based on engineering tools such as the Pareto Chart, the RACI Matrix, and the Gantt Chart,
providing a practical and effective approach to optimize operational performance.

Furthermore, it is suggested that this proposal could be transferred to other perishable food sectors, such as restaurants
or cafes, which face similar challenges of overproduction and waste of finished products. This would allow them to
optimize demand management and improve supply chain efficiency. In addition, it is considered essential that future
research integrates tools related to predictive analytics and real-time monitoring technologies, which would contribute
to reducing the margin of error in demand forecasting.
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