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Abstract:

Biological and chemical food analysis is one of the many industries where supply chain
management is vital to maintaining product quality and safety. The goal of this study is to
examine and measure the difficulties and roadblocks that private projects in the supply chain
of these analyses encounter. The goal of the study was to identify potential roadblocks that
could appear at various supply chain phases, such as raw material acquisition, shipping,
storage, and testing procedures. By looking at these issues, we hope to shed light on the
crucial areas that require enhancement and optimization in order to guarantee effective and
dependable supply chain management in commercial projects involving chemical and
biological food analysis. We deployed a specially created questionnaire to obtain data for this
study from important parties engaged in private initiatives, such as suppliers, shipping
companies, lab staff, and government agencies. Furthermore, statistical analytic methods
were applied to evaluate the acquired data and derive significant findings. The findings
showed that a variety of barriers, ranging from communications and business infrastructure
to logistics and transportation as well as product storage and maintenance plans, directly
impact the supply chain in that industry. With this knowledge, methods and solutions to get
through these obstacles will be easier to come up with, improving the supply chain's overall
performance in these kinds of projects in terms of effectiveness and efficiency. The results of

this study also helped to strengthen food safety laws and guidelines, which eventually

benefited consumers and guaranteed the accuracy of food analysis conducted in private

initiatives.
Keywords
Supply chain management, obstacles, challenges, private projects, biological food analyses,

chemical food analyses




Introduction

Academics and industry professionals have given sustainable supply chains a lot of attention
in recent years. Globalization made it possible for procedures to be distributed globally,
connecting all participants in the supply chain from suppliers to final consumers through the
exchange of information and the movement of goods and cash (1). As a result, businesses
have been forced to reevaluate how to balance environmental, social, and economic issues in
their supply chains and implement sustainable supply chain management techniques by
pressure from stakeholders like regulatory bodies, non-governmental organizations,
community organizations, suppliers, customers, and worldwide competition (2). The
management of material, information, and capital flows as well as collaboration among
businesses along the supply chain, all while taking into account objectives from the
economic, environmental, and social dimensions of sustainable development that are derived
from stakeholder and customer requirements, is known as supply chain coordination and
management, or SSCM for short (1).

Like any other company activity, SSC strives to meet precise performance objectives. The
complexity of supply chains, whose separate participants frequently have competing
objectives and, as a result, use various performance metrics, makes this an arduous
undertaking. Because the actions of one company may have negative effects on other supply

chain participants, different metrics are not always viewed as beneficial to the chain's overall

performance. Therefore, the supply chain must be viewed as a whole, existing beyond the

confines of the business level, in order for the chain's overall performance to be enhanced
(3).

The performance of the supply chain's sustainability is frequently improved by SSC practices
like environmentally friendly shopping and sustainable packaging. Numerous contextual

elements have the potential to either facilitate or impede the establishment of SSC practices




(4). Distinct industries have distinct enabling or limiting elements depending on their
location, size, culture, and supply chain partners. SSC has been the subject of extensive
research in a number of industries, including manufacturing, the automotive sector, energy,
oil and gas, and the food business. One of the most prominent industries with major
environmental, economic, social, and political challenges is the food industry. This is because
food safety, production methods, environmental problems like deforestation, climate change,
and energy use, as well as social issues like equitable salaries and population expansion, have
received a lot of public attention. Furthermore, because "changes at one stage in a supply
chain will have knock-on effects on other stages in the chain," concerns about the
sustainability of food supply chains have been raised concurrently by globalization,
technological advancements, the use of agricultural chemicals, and improved transportation
(5).

Measurement of supply chain impacts, supply chain networking and collaboration,
stakeholder participation, and sustainable development goals are other important problems.
The aforementioned problems validate the distinctiveness of food supply chains, which are
characterized by unpredictability and risk factors arising from product-specific attributes
such perishability, production seasonality, transit, and storage conditions. Concerns about

product provenance, food safety, quality, and sustainable production including environmental

pressure and animal welfare—have also been brought up by consumers and businesses (5).

Effective and efficient supply chains are essential to maintaining the smooth flow of
products, information, and resources in the dynamic field of biological and chemical food
analysis. Private initiatives in this field encounter numerous difficulties and roadblocks that
require careful research. The goal of this research proposal is to measure and analyze the
supply chain barriers and difficulties that arise in private initiatives that focus on chemical

and biological food analysis (6).




Rational of the study

The significant function that these programs play in protecting the public's health by
accurately and promptly analyzing food products highlights the importance of this study.
There is a growing strain on private food analysis projects, both chemical and biological, to
provide accurate and efficient results as consumers place a higher priority on food safety and
quality. As the foundation of many initiatives, the supply chain assumes a crucial role in
determining not only the operational aspects but also the overall dependability and integrity

of the analysis results (7).

Study problems

When it comes to measuring supply chain obstacles and challenges in private projects,
especially in the context of biological and chemical food analysis studies, there are several
key factors to consider.

Potential obstacles and challenges that we may encounter:

e Regulatory Compliance: Private projects in biological and chemical food analysis
studies must comply with various regulations and standards imposed by regulatory
bodies. These regulations may differ across countries and regions, and ensuring
compliance can be a significant challenge.

Supplier Qualification: Identifying and qualifying reliable suppliers for biological

and chemical analysis equipment, reagents, and consumables can be challenging.

Ensuring that suppliers meet quality standards, have proper certifications, and can
consistently deliver the required materials is crucial.
Sample Collection and Transportation: Proper sample collection, preservation, and

transportation are critical in biological and chemical food analysis studies. Challenges




can arise in terms of sample integrity, logistics, and maintaining proper temperature
conditions during transportation.

Laboratory Testing: Conducting accurate and reliable laboratory testing requires
skilled personnel, state-of-the-art equipment, and adherence to stringent protocols.
Challenges may arise in ensuring the availability of qualified staff, maintaining
equipment calibration, and managing high throughput testing demands.

Data Management and Analysis: Managing and analyzing large volumes of data
generated from biological and chemical food analysis studies can be complex.
Challenges may include data integration, standardization, data security, and
implementing appropriate data analysis techniques.

Supply Chain Traceability: Ensuring traceability throughout the supply chain is
crucial for maintaining product integrity and safety. Challenges may arise in tracking
and documenting the movement of samples, reagents, and consumables, especially
when multiple stakeholders are involved.

Time Constraints: Private projects in biological and chemical food analysis studies
often operate under time constraints. Meeting tight deadlines for sample analysis,
reporting, and decision-making can be challenging, particularly when unexpected

delays occur.

Research questions

1.

What are the challenges to efficient communication and collaboration among

stakeholders in the supply chain of private initiatives involving biological and
chemical food analysis?

How do information flow and communication processes occur within this context?




Which key performance indicators (KPIs) are utilized in private initiatives involving
chemical and biological food analysis to gauge how well the supply chain is working,
and how well do these indicators match industry norms?

In what ways do supply chain obstacles impact the overall timeliness and reliability
of delivering analytical results in private projects specializing in biological and

chemical food analysis?

Objectives of the study

This study is aiming to achieve the following objectives

Quantify and examine supply chain barriers and difficulties that private initiatives
involved in chemical and biological food analysis face. With a focus on providing a
thorough understanding of the variables that obstruct the smooth flow of resources,
information, and products within these projects, the study will carefully examine
every stage of the supply chain, from the acquisition of raw materials to the delivery
of analytical results. In the specific context of biological and chemical food analysis
within the private sector.

The research aims to pinpoint certain bottlenecks, inefficiencies, and obstacles that
affect the overall efficacy and dependability of the supply chain through a thorough
investigation.

Provide insightful analysis and tactical suggestions to improve the robustness and
effectiveness of supply chain operations, ultimately aiding in the optimization of
private initiatives in this crucial area.

Identifying and analyzing the key challenges faced in private projects involving

biological and chemical food analysis.




Assisting private organizations in comprehending the specific constraints they
encounter during the project lifecycle.

Analyzing the implications and potential risks associated with these challenges on
project outcomes.

Proposing strategies to mitigate and overcome the identified challenges.

Evaluating the effectiveness of the proposed strategies through real-world case

studies.

Delimitations of the study
e Within a particular geographic area, this study will mainly concentrate on private
initiatives involved in food analysis, both chemical and biological. The conclusions
and suggestions might not be relevant everywhere and might change depending on

regional variations in supply chain infrastructures, market dynamics, and regulations.

Both quantitative and qualitative methods will be appropriate for this study and will

aid in obtaining more detailed information on the research issue.

Literature review
In order to comprehend supply chain difficulties in the context of biological and
chemical food analysis, it is helpful to first grasp the general challenges faced in supply chain
management, which are covered in this literature review. Several significant effects are
identified by the review, including higher costs (1) Challenges and roadblocks in the supply

chain may result in higher costs for private initiatives. This may be the result of things like




the requirement to utilize more costly or ineffective testing techniques, the requirement to
retest items because of mistakes or delays, or the requirement to get rid of tainted products
(1). Delays: Problems and impediments in the supply chain can also cause delays in private
projects. This may be the result of things like waiting for test results, shipping or receiving
product delays, or the challenge of getting testing supplies. Decreased quality: Difficulties
and roadblocks in the supply chain might also result in worse quality in private initiatives.
This may be the result of things like using tainted materials, using ineffective testing
techniques, or having to expedite testing due to time restrictions (8)

The success of commercial initiatives in the field of chemical and biological food
analysis is examined in this study of the literature with regard to supply chain management.
It highlights a number of crucial elements, including as efficient inventory control, supplier
management, and transportation management that support the accomplishment of these
projects (9). The analysis highlights a number of significant obstacles, such as the intricate
and disjointed structure of the food supply chain, the intricate and dispersed network of
enterprises and organizations that makes up the food supply chain makes it challenging to
plan and monitor the flow of food goods. This may make it more difficult to guarantee food
goods' safety and traceability (10). The high price and difficulty of testing for food safety
Due to the complexity and high cost of biological and chemical food analysis, private projects
may find it difficult to secure funding and obtain the required testing services. The absence
of consistency in food safety testing, the procedures and techniques used for testing food

safety are not standardized. Because of this, comparing test findings and making sure food

products adhere to all relevant safety regulations may be challenging. Personnel with the

necessary training and expertise are needed for biological and chemical food analysis. On

the other hand, this field lacks skilled personnel (11).




In order to incorporate sustainability into the supply chain, three streams of literature on
sustainable supply chain management have been established. These include study on
identifying the practices and performance of organizations and identifying the barriers that
are already in their mature stage, at least in industrialized nations. A decade ago, proposed
that more useful tools for using SSCM should be developed by researchers, and a large body
of work has attempted to find sustainable ways to measure performance and decision making
in various industries. Barbosa Povoa and da Silva examined the way that operation research
techniques are used to sustainable initiatives. 10 distinct external and internal drivers were
listed by, who discovered 1559 drivers of SSCM. In order to improve practice, authors carried
out a thorough systematic literature review with an emphasis on SSCM in global SCs. They
did this by giving managers of target enterprises worldwide SC guidelines. Other authors
examine the significance of network structural features in SC sustainability and discuss how
a set of SSCM techniques helps businesses accomplish sustainability objectives throughout
their SCs. 14 primary categories of crucial elements, including as cooperation, strategic
orientation, culture, practices, and political environment, were identified by (12). These
elements are necessary for the achievement of SSC innovation (13). Pimenta and Ball
discovered the ways in which manufacturing companies' supplier development programs,

either directly or indirectly, spread environmental and social sustainability practices

throughout the supply chain tiers, as well as the elements that support these practices. The

idea of SSCM practices has progressively grown in importance for companies all over the
world, and research on their impact has earned a recognized place in the SSCM literature.
These practices pertain to the instruments, remedies, techniques, tactics, and plans of action
that assist a business in enhancing its sustainability performance through its SC. According
to a Bloomberg analysis focusing on 600 organizations in Europe and the U.S., different

companies have varied definitions of sustainability, and as a result, diverse methods may be




implemented. The effective use of sustainable practices is hampered by the lack of a
systematic and thorough framework for identifying SSCM practices, despite the fact that
various studies have examined sustainable practices for particular industries (14).

A key consideration for the best possible implementation of sustainable practices is the
configuration of the SC. It is crucial to comprehend and lessen the complexity of the supply
base by taking commercial disintermediation and rationalization into account. Effective
facility planning, direct selling, intermodal freight transit, novel path configuration, vending
machines, and local exchange communities can all reduce the number of intermediary tiers
and suppliers in outbound SC. This causes development of sustainable projects to concentrate
on a small number of complying providers. Creating a brief SC is sometimes a preferable
course of action (15). This pertains to establishing a disinter mediated SC upstream and
purchasing from suppliers who are nearby geographically. Two categories of sustainable
practices apply to SC design: redefinition and ability to shift. In general, the first one speaks
of rethinking the SC design in order to challenge exocentric viewpoints and business
redefinition, such as collaborating with extra-economic groups. Second, in order to satisfy
the demands of suppliers or customers, SCs should be built to adapt swiftly and efficiently
to changing circumstances (16).

Innovation

The transition to sustainability is accelerated by creative solutions. Innovations pertaining

to sustainability fall mostly into two categories: technology innovations and technique and

approach innovations (17). The first one is the use of cutting-edge technologies like clean

technology, nanotechnology, and contemporary information management techniques; it also

refers to having strong technical aptitude and buying new machinery and equipment that uses

less energy. The second aims to use the best methods now available to make the current state




of affairs more sustainable, such as innovative design for long-term durability and simple
disassembly (18).
Inventory Management

Inventory control and warehousing are essential components of SCs. Two kinds of SSCM
procedures have received a lot of discussion on this topic: (19) maintaining inventory control
and (18) developing inventory management. To ascertain the appropriate order amount and
reorder points, inventory control and the information systems should work together
effectively. In particular, it works well to eliminate hazardous items and ensure appropriate
storage by utilizing just-in-time technologies. Collaborative inventory management, the use
of two-bin systems, store consolidation, the deployment of centralized replenishment
systems, and the use of hybrid stockless systems in which high- and low-volume products
are delivered directly to points of care and the central store, respectively are additional
practices to implement sustainable and carbon-free methods (20)
Sustainable Distribution

Logistics systems inherently involve transportation. In this sense, the goal of
sustainable/green distribution is to reduce the environmental effect of moving raw materials
and finished goods along the supply chain. To get economies of scale in both inbound and
outbound transportation, it should be put to use (21). The recommended practices can be
divided into two categories: consolidation and collaboration actions, such as organizing lot
sizes and collaborative warehousing, integrating demand, combining internal and external
site systems, and working with vendors to reduce packaging size; and the use of alternative
and renewable energy. the modernization, reorganization, and automation of networks for

freight logistics; for instance, lowering weight and volume, utilizing full-load trucks and

capacity, implementing environmentally friendly storage, lowering the weight of containers,

enhancing refrigeration, and minimizing human involvement; monitoring emissions from the




distribution of products the creation of services (such as encouraging the use of shared-
occupancy vehicles and public transportation to reduce or even eliminate travel, as in the
case of videoconferencing, telehealth, and home healthcare in the healthcare sector); and the
finding of shorter routes for the transportation of products in order to reduce associated costs
and emissions (22).
Market Management

Achieving consumer pleasure is market management's primary objective. Certain
strategies can help achieve sustainable market management, like: enhancing the image of a
green brand, which provides a competitive edge in the global marketing arena and raises
market share and profitability (23) In comparison to the company's main competitors,
locating markets for recovered products and breaking into new markets; managing on-time
delivery by improving supply flexibility and customer relationship management; addressing
customer concerns by educating customers about sustainable movements and green
initiatives; and designing eco-friendly products, distribution systems, and green and
sustainable SCs to address the environmental concerns of customers (24).
Reverse and Green Logistics

In order to determine the economic value of returned goods in the SC, product and

material recovery is a crucial end-of-life procedure that is regularly discussed in the literature.

It can be accomplished through applying techniques for green, reverse, and closed-loop SC
logistics as well as by refurbishing, repairing, reusing, and remanufacturing (25). It involves
a variety of diverse logistics operations, including recycling containers, energy-efficient
automobiles, recyclable pallet systems, environmentally friendly investments, getting rid of
extra packaging and shipping, hiring outside parties to recover products, and combining
production and recovery (26).

Waste Management




Throughout the SC process, many waste types are emitted in the forms of solid, liquid,
and gas. For example, CO2 emissions contribute to the company's carbon footprint. In order
to reduce pollution, businesses should work to prevent, regulate, or minimize waste. Various
strategies are proposed, including the management of by-products and the creation of a waste
product recycling system, the utilization of waste as a resource (27), requesting suppliers to
commit to waste reduction targets, appropriate segregation, the use of alternatives to
incineration, and landfilling. Adhering to specific protocols, like hazard analysis and
important control points in the food business, can help lower the likelihood of contamination

(28).

Resource Management

Owing to their limited availability, natural resources must to be utilized as efficiently as
possible. To reduce resource use in the SC, resource management, conservation, and material
substitution are therefore essential. Food SCM solutions include, but are not limited to,
reducing meat intake, choosing organic and locally sourced foods, composting, and utilizing
sustainable sources. The four pillars that support RM techniques are: (29) resource-based
supplier management; water management; energy-saving management; and (30) hazardous
management, which aims to prevent utilizing poisonous and damaging materials. Rainwater

harvesting, waterless dyeing, leak prevention, installing flow restrictors and dual-flush

toilets, using drought-resistant plants, recovering water from dialysis and sterilization

services, odor control, using unconventional and alternative energy sources, automatic
lighting timers and sensors, switching to LED lighting, taking into account nearby and local
suppliers, and avoiding the use of chemical pesticides and fertilizers are some examples of
workable solutions (29).

Purchasing




Green and sustainable procurement strategies necessitate a sustainable procurement
process. First, go green by making sure that the products with the green badge you buy are
recyclable and made with raw materials that are low in harm to the environment. Some
examples of these products include certified organic coffee, meat produced without the use
of hormones or antibiotics, packaging that is lighter and more environmentally friendly (31),
and shopping bags. The second practice relates to socially conscious shopping, such taking
into account how a product will affect human rights and choosing not to buy goods made by
workers in non-standard conditions. The most crucial recommended practice is to base your
supplier selection process on a code of conduct. This promotes procurement openness and
strengthens procurement hubs and regional producers (32).

Supplier Management

The development of suppliers is essential to SCs' transition to sustainability. It is
possible to divide the main practices into four categories: location, technology, certification
issues, and training. Suppliers with environmental certificates are preferred by businesses,
since this should facilitate the acquisition of genuine certifications (33). One technique that
works well is to transfer technology to suppliers and share expertise with them to help them
grow their skills. Selecting small, local suppliers is sometimes the best course of action
because they can be trained and developed for the future, which can help with difficulties
like intermediary concerns and local legal and regulatory needs (34-37).

Encoding

An explicit code of conduct serves as a road map for managing suppliers in an
environmentally responsible manner. It helps create an ethical standard and enables
businesses to select the best suppliers. It ought to be organized in accordance with national

and international standards as well as legal requirements. In long-term partnerships,

businesses should have the assurance that suppliers will adhere to the code of conduct (38).




Information Management

SCM makes extensive use of information and communication technology. Depending on
data availability and provisions, a basic level of ICT entails obtaining and using information
through websites, social media, public reporting, and advertisements. Information and
knowledge sharing is a crucial ICT technique that connects all parties involved in the SC.
One useful strategy is to exchange transactional information with many stakeholders and
integrate IT systems (39). A crucial component is to communicate environmental laws,
resource usage, and material flow management to suppliers. Furthermore, other research
recommend more sophisticated approaches include digitizing SC activities, implementing
blockchain technology and machine learning algorithms, and utilizing internet of things and
interdepartmental IT connection systems (40-43).
Quality Performance

Various accountability and auditing procedures are created to facilitate the construction

of corporate processes and apply sustainability concepts in SCs. While some businesses are
attempting to create their own certifications, there are international standards that are tailored
to specific industries. For example, there are various ISO certifications that aim to improve
quality while taking an environmentally friendly approach; the most popular green building
rating system, LEED; the EPD standard that provides information about the environmental
impact of a given building material; GOTS that establishes internationally recognized
standards for organic textiles; that is developed by the European Commission to help

businesses and other organizations assess, report, and improve their environmental

performance; (42) which contains ten universal sustainability principles to support UN goals;

and ILO that lays out fundamental In particular, the Environmental Management System, or
family, is a well-respected platform that offers data on the environmental performance and

indices of businesses as well as resource consumption mapping and sophisticated




environmental data gathering tools. Regular supplier audits are crucial to ensuring that
suppliers meet the highest social standards, are certified by OSH and, and offer a decent and

fair work environment (45).

Evaluation and Assessment
The sustainability performance management systems of a business should be routinely
reviewed in order to assess the state of affairs and determine what needs to be changed. As a
result, official or informal assessment procedures must be carried out utilizing precise
metrics, sustainability indicators, and standards for sustainable behaviors, such as CO2
calculators and consumption mapping. SSCM assessment is significantly impacted by
supplier evaluation. To ensure compliance, OEMs can, for instance, send questionnaires on
environmental, safety, social responsibility, and ethical duty to their suppliers. One well-
known solution is to use life cycle assessment methodologies to evaluate the environmental
effects of a product's life from design to the point of recycling or death (46).
Health and Safety Management
Companies should set up and execute health and safety management systems to lower
the chance of mishaps and guarantee environmental safety procedures. Implementing
HSMSs reduces the likelihood of environmental disasters while also improving health and
safety elements. Compliance surveys and standard programs serve as the instruments for
managing and keeping an eye on the various SC participants, including suppliers. For

example, moving goods through firm or trading partner facilities is one of the risks associated

with generating activity in a business setting. In order to guarantee transportation safety,

drivers' whereabouts and health should be inspected (47).




Hazard Assessment

In-depth discussions of handling and recognizing risk factors for the SC process are
found in the literature. Industries transitioning to sustainability are known to share common
strategies in risk perception and management. This entails being prepared for emergencies
as well as identifying possible sources of competitive advantage. In this context,
operational risk management and supplier risk reduction are important considerations (48).
Human Resources and Rights

More broadly, sustainability is a smart attempt to link humans and the environment to
encourage conservation and innovation. Achieving these objectives requires effective human
resource management, and human rights cannot be overlooked. Three components make up
the axis of practice: 49 the hiring process; the working environment and welfare; and skill
development. In the workplace, equity, diversity assurance, and rigorous adherence to rules
against gender discrimination as well as meritocracy should be taken into account. Employers
should use effective workplace management to give all workers a safe, positive, and healthy
work environment. In terms of job responsibility, moral conduct, employment stability,

flexible scheduling and minimizing the need for overtime, pay, money, awards, medical

benefits, work-family balance, well-being systems, and employee empowerment and

involvement across the SC, they should take these factors into account. Employees have a
right to opportunities for capability development and ongoing education (50).
Activities Humanitarian

Humanitarian actions are among the social activities associated with SSCM that have
drawn the most attention from the literature. Organizations need to push their SC partners to
get involved in charitable endeavors. These altruistic endeavors encompass charitable
contributions, involvement in nearby events and organizations, and creating jobs for

marginalized individuals in order to advance sustainability. Companies should use low-




income businesses in SC operations; reduce the negative effects on the areas surrounding
their operations, and support charitable and community welfare initiatives. The social SC
strategy's (51) definition practice is the involvement of NGOs, the community, and charitable
organizations in decision-making processes.
Conduct Patterns

Organizations must take into account the consequences of their actions, such as breaching
the law and getting fined by the government. The company's reputation may suffer from this
kind of performance. Behavioral changes are necessary for successful SSCM in order to
ensure the sustainability of all SC levels. Additionally, businesses need to keep an eye on
consumer actions like recycling and helping with return handling [52]. In order to
comprehend and advance sustainability measures, businesses can foster critical thinking

among their clientele .

Equity

A SSC ought to be impartial and fair to all parties involved. Redefining the SC strategy
should take fairtrade practices into account. In a sustainable business climate, corporations
strive for policies that combat corruption and promote fair trade. They are free to select their
suppliers, turn down bribes from vendors, and sell goods and services to customers. Fair-

trade solutions in an industry include sourcing from fair trade certified suppliers, offering a

minimum price to suppliers, and predicting 60% ultimate reimbursement at the start of the

trade to support business viability (52)
Financial Management

Even though most of the time using sustainable systems results in lower costs, we still
need to know how to finish cost-cutting tasks. These are steps taken to save costs on a variety

of fronts, such as manufacturing costs, distribution costs, and fixed or beginning costs. By




putting in place a suitable cost management system, implementing modern machinery and
technology, controlling environmental expenses for green SCs, and cutting down on scrap
and stoppage, they are achievable. Businesses can assist suppliers in value engineering to
save component costs by reducing production expenses and making purchases based on total
cost rather than pricing (53-57)
Systems of Incentive and Reward

Entities are motivated to participate in a sustainability route that creates a sustainable
system by incentive management and perceptual rewards. Tax rebates, soft loans, or taking
back and implementing access revenue models are other ways to reward businesses and
consumers (58). In order to implement greener practices, staff measurement, reward, and
compensation systems can be connected to the company's sustainability performance. Larger
orders, long-term contracts, loans, or greater discount rates for suppliers with superior
sustainability performance can all be extended to compliant suppliers through trade credit
schemes. Puma and Alibaba Group, for instance, use an SSC finance system to assess
suppliers' performance based on social and environmental standard (59).
Investing

To make the transition to sustainability, money and resources must be allocated expressly

to the recovery process. Resources and technology should be the focus of the investment. In
this sense, the studies offer several doable solutions to expand SSC improvement. These
include turning surplus assets into income through the sale of idle assets, excess inventory,
scrap or by-products, and excess capital equipment (60).
Organizational Management

Organizational structure and management has to be proactive in order to provide

sustainability. Two factors determine the extent of sustainable organizational practices:

organizational culture; and (61) reputation and image. SSCM can be positively impacted by




cultural initiatives such establishing social responsibility committees, sustainability
departments, and chief sustainability officers, as well as team-based, adaptable, competitive,
and market-oriented structures that are reinforced. Effectively presenting the company's past
and enhancing its standing in comparison to rivals would advance sustainability (61).
Management of Stakeholders

When considering the performance of an SSC, it is important to remember that stakeholders
like as investors, have a legal claim to a portion of the company's profits. These communities
mostly relate to individuals or clients who are concerned about the environment or who are
impacted by the sustainability initiatives of rival businesses; they are not always affiliated
with the company or its partners. Effective management of these players is necessary to
lessen the strain on the business. Determining sustainable procedures for managing
stakeholders is crucial when taking into account the well-being of investors at trading partner
locations (62).
Combining and Working Together

Efficient practices include jointly developed programs and integrated methodologies,
sometimes known as integrating digital and physical systems. They assist the SC tracking
system for prompt replies and aid in the reduction or elimination of material use and logistics

expenses. They consist of things like collaborative forecasting and planning and cross-

functional integration. Industry-wide collaborative efforts are being considered, such as

integrated nursing workstations and shipment consolidation in the manufacturing and

healthcare sectors, respectively (62).

Guidelines and Policies




Effective laws and rules are enacted by governments and social planners to help
businesses lower their environmental pollution. Sustainability is achieved by adhering to the
rules that are set forth and enforced by environmental legislation. Understanding the regional,
national, and international regulatory systems is essential. These political policies are
sustainable legal frameworks and institutions that are put into place by means of coercion,
networks of support, or global environmental accords. One clear goal of (63) environmental
policy is to address climate change, as stated in Article 191 of the Treaty on the Functioning
of the European Union. Governments across the country have implemented safety-related
environmental regulations, such as handling hazardous and toxic waste, which businesses are
required to follow or face penalties. Additionally, businesses want to select outside vendors
who adhere to environmental guidelines and norms.

Plans & Initiatives to Provide Assistance

To achieve sustainability goals, a strategy for sustainable development is essential.
Reputable businesses routinely provide sustainability policy statements that are based on the
triple bottom line methodology. This aids in addressing the institutional influences that may
harm a business's standing. These initiatives can be written as corporate social responsibility
initiatives to increase wealth creation, for example. The research suggests two more methods
to accomplish the objectives: (64) financial help; commitment and support from high
management. Effective plans require the support of middle managers and micro-budgets for
sustainability projects in addition to a set annual budget and the commitment of senior
management. Employees, customers, suppliers, and stockholders must be involved and
supportive of the strategies.

Consciousness

In sustainable practice, awareness refers to the endeavors made to elevate the general

consciousness of society. As a result, raising public knowledge of environmental issues helps




adoption methods. The social and economic benefits of environmental planning should be

realized in society through including individuals in sustainability initiatives, which will

improve sustainability literacy. Enhancing social consciousness outside of the job can be

accomplished in a variety of ways. Environmental slogans that effectively convey a
company's message and increase awareness, for example, might be displayed on their

vehicles, products, websites, or even as an attention-grabbing emblem on their logos (63).




Methodology

Design of the study

The research subjected quantitative-methods approach ensuring a comprehensive
analysis of supply chain obstacles and challenges in private projects engaged in

biological and chemical food analysis.

Population

The participants in this research study will primarily consist of individuals and private
projects operating within the domain of biological and chemical food analysis. A
diverse range of stakeholders will be engaged to ensure a comprehensive

understanding of supply chain obstacles and challenges in this sector.

Inclusion critters

Private Project Managers: Project managers and directors of private projects
specializing in biological and chemical food analysis will be key participants. Their
insights will provide a high-level overview of supply chain management strategies,
challenges, and performance indicators within their organizations.

Supply Chain Managers: Supply chain managers responsible for overseeing the

procurement, logistics, and distribution of resources and products within the private

projects will be actively involved. They will offer detailed information on the day-to-

day operations and challenges encountered in supply chain management.

Industry Experts: Experienced professionals, consultants, or academics with
expertise in supply chain management and the biological and chemical food analysis
industry will participate in interviews. Their external perspective will provide

valuable insights and potential best practices.




Regulatory Authorities: Representatives from relevant regulatory bodies responsible
for overseeing standards and compliance in biological and chemical food analysis
will be consulted to understand the regulatory challenges faced by private projects.
Suppliers: Selected suppliers providing raw materials, chemicals, or equipment to
private projects will be engaged to obtain a supplier perspective on the challenges
encountered in meeting the demands of private projects.
Clients/Stakeholders: Some of the private projects' clients and stakeholders, such as
food manufacturers, distributors, or government agencies, may be interviewed to
capture their expectations and experiences related to supply chain efficiency and
analytical results delivery.
Employees: In some cases, employees at various levels within private projects may
participate, offering insights from the operational frontlines, shedding light on day-
to-day challenges and solutions.

Ethical considerations

Participants will be selected based on their willingness to take part in the study and

their relevance to the supply chain processes within private projects. Efforts will be

made to ensure diversity in terms of project size, geographic location, and
specialization areas to provide a well-rounded perspective on the topic of supply
chain obstacles and challenges in biological and chemical food analysis. Informed
consent will be obtained from all participants, and their identities will be kept
confidential in the research report.
Data collections procedures
¢ Quantitative Phase: structured questionnaires distributed to a representative sample

of private projects in the biological and chemical food analysis sector. In addition to




key stakeholders, including project managers, supply chain managers, and industry
experts, will be conducted to gather detailed insights.
Data Collection Instruments:
¢ (Quantitative: Standardized survey instruments designed to measure key supply chain

variables, challenges, and performance metrics. To enhance the validity and

reliability of the study, data triangulation was employed by comparing and

contrasting findings from the quantitative and qualitative phases of the research.
Data analysis

Findings were presented in a clear and organized manner, with visual aids such as

charts, graphs, and tables used to illustrate quantitative data. The research report will

include an executive summary, detailed analysis, conclusions, and actionable

recommendations for private projects in the biological and chemical food analysis

sector.




Results and Discussion

Socio-demographic information

Table (1) Socio-demographic data of the study participants

factors

Categories

Responses

Percentage

Age

20-30

10

20

31-40

19

38

40-50

21

42

Total

50

Position

Private Project Managers

Supply Chain Managers

Industry Experts

Regulatory Authorities

Suppliers

Clients/Stakeholders

Employees

others

total

Residency

A city

Rural area

total

Department

Production

Quality Control

Technical Support




Logistics

HR

Finance

others

Total

Figure (1) Age categories

The age range of the participant refer to that almost of them might has good experiences

that will reflect on their repaves of the questionnaire where the categories are comparable

the from 31 to 50years old were reprinted by 80% .

Figure (2) Positions

~_3;6%
1:2%
m Private Project Managers m Supply Chain Managers
Industry Experts m Regulatory Authorities

m Suppliers m Clients/Stakeholders

Employees others




The positions of the participants were representative for all sectors that would add more

reliability for the study position variations

Figure (3) Residency

Rural area; 1;
2%

A city ®WRural area

The residency type refer to that the majority of the persons were from cuties (98%)

Figure (4) work department

= Production = Quality Control Technical Support
m Logistics mHR mFinance

others

Also for the work department we see that the variation among departments was clearly

depicted in our results and the percentages were so close from each other.




Table (2) Work Experiences and strategic implementations

Your company’s role in Supply Chain
Category Responses P. value Significance

Supplier 0.072 Sig.

Transporter 0.000

Manufacturer 0.12

Distributor 0.91

Wholesaler 0.003

Retailer 0.00

Customer 0

In the first experiences trend we found that the majority of the firms were having a role for

the strategic implementation and the analysis refer to the significance of the ample.

Table (3) working experience

Your working experience in this position is?
Category Responses P. value Significance

Less than 5 years 22 0.072 Sig

More than 5 years 28 0.000

The majority of the participants had a good experience's 28 (56%) representing the more than

5 years experiences with significant relationship




Table (4) supply chain and strategic alliance

Does the whole supply chain have any strategic alliance?
Category Responses Rate P. value Significance

94 0.012 Sig

6 0.000

The majority of the firms were having strategic alliances (94%) while others has relatively

no alliances (4%) with significance

Table (5) performance measurement system

Have you implemented any kinds of performance measurement system(s) in the whole
supply chain?
Category Responses Rate P. value Significance

62 0.000 Sig

38 0.23

There were 31 participants who implemented any kind of measurement system and the others

were not (38%).

Table (6) the most important to measure

Which aspect of the whole supply chain is the most important to measure?
Category Responses | Rate | P.value | Significance

Time 10 20 0.000 Sig

Flexibility 15 30 0.000

Reliability 3 6 0.12

Cost 0.91




Cost of the supply chain is the most important to measure 44% and the Flexibility was 30%

while the time and the reliability came by 20and 6 respectively

Table (7) factors prevent(s) the whole supply chain from implementing performance

measurement system

What is (are) the main reason(s) which prevent(s) the whole supply chain from
implementing performance measurement system(s)?
Category Responses | Rate | P.value

Significance

Cost 11 22 0.000 | Sig

Manpower 2 4 0.000

Time 28 0.038

Lack of data 10 0.00

Lack of interest 4 0.0078

Others 32 0.000

The main reason(s) which prevent(s) the whole supply chain from implementing
performance measurement system(s) were time by 28% and the cost by 22 % and the other

factors were less than 6% while three were 32% as different causes.

Table (8) insufficient training and competency levels impact maintain existing supply chain

operations

How insufficient training and competency levels impact maintain existing supply
chain operations
Category

Responses | Rate | P.value | Significance

Strong impact

34

68

0.00

Moderate impact

10

20

0.72

Weak impact

1

2

0.02

Sig




No impact

Insufficient training and competency levels impact maintain existing supply chain operations
as shown in the results where 68% were supported this statement while 5 persons saw that

there are no impact of this factor.

Table (9) support implementation of new technologies and increase efficiency in the

organization

How support implementation of new technologies and increase efficiency in the
organization

Category

Responses

Rate

P. value

Significance

Weak support

8

16

0.000

Moderate

12

24

0.000

Not enough

18

36

0.00

No support

12

24

0.00

Sig

Are there trade barriers between countries and government policies

Category

Responses

Rate

P. value

Significance

Yes

42

84

0.000

No

8

16

0.000

Sig

Support of implementation of new technologies and increase efficiency in the organization

was weak by 16% and moderate by 24% and not enough by 36% while not supported was

the answer of 24%.

Table (10) adequate technologies of an integrated logistics System to support infrastructure

requirements and inter-channel commitment




Are there adequate technologies of an integrated logistics System to support infrastructure
requirements and inter-channel commitment?

Category

Responses

Rate

P. value

Significance

Yes

17

0.0832

No

33

0.43

Not sig

Adequate technologies of an integrated logistics System to support infrastructure

requirements and inter-channel commitment, this was the replies of 34% of the participants

while 66 of them were not supporting this statement and the analysis was not significant

Table (11) implementation is often hindered by technology overshadowing the human

resource and change management aspect

Is the supply chain process implementation is often hindered by technology overshadowing
the human resource and change management aspect?

Category

Responses

Rate

P. value

Significance

Yes

41

82

0.092

No

9

18

0.436

Not sig.

The supply chain process implementation is often hindered by technology overshadowing

the human resource and change management aspect, this was the response of 82% while 18

were not supporting this results

Table (12) lack of trust, communication and information sharing

How lack of trust, communication and information sharing becomes secretive?

Category

Responses

Rate

P. value

Significance

Strong

41

0.000

Moderate

3

0.000

Sig




Lack of trust, communication and information sharing becomes secretive recommended by

82% as strong answer while 12% were referring that it was weak.

Table (13) Challenges based on organization experiences

Question

Inability to maintain safety and quality

Inadequate communication between the parties

Poor communication between supply chain members,

especially primary members

Poor physical infrastructure

Raising supply chain cost

Technology based issue

Financial problem

Storage, Transportation and Sample Collection

Data Management and Analysis

Lack of internal cost efficiency and speed of delivery in
the following areas: ordering, inventory, marketing, and

logistics

Inadequate distribution channel design and structure ie.,

balance of power in contractual relations

Lack of a strong organizational culture committed to

SCMI




supply chain channel members view themselves as a
collection of individual companies, not as a holistic

system

The supply chain decision makers are usually not near
the action ie. The sales arena. Decisions are based on

inaccurate information

supply chain channel members do not share the same

business values

Company's suppliers serve their competitors and secret

information could be revealed to the wrong party

The flow of data between businesses is often insufficient

or recorded on incompatible databases

It is hard to have total control over the third party

service provider's actions

Poor internal communication of company's objectives

cause communication breakdown: lack of effectiveness

Supply chain channel members fail to realize their

contribution to customer satisfaction

Discussion

From the analysis of the rating responses we can conclude that, inability to maintain safety
and quality, inadequate communication between the parties, Poor communication between
supply chain members, especially primary members, Technology based issue, The supply
chain decision makers are usually not near the action,. The sales arena Decisions are based

on, Lack of a strong organizational culture committed to SCMI and Lack of internal cost




efficiency and speed of delivery in the following areas: ordering, inventory, marketing, and
logistics where all effective factors that clearly impact the Supply chain with rank of 4 and 5
degrees. While other obstacles were Supply chain channel members fail to realize their
contribution to customer satisfaction, Poor internal communication of company's objectives
cause communication breakdown: lack of effectiveness, It is hard to have total control over
the third party service provider's actions, The flow of data between businesses is often
insufficient or recorded on incompatible databases, supply chain channel members do not
share the same business values, Storage, Transportation and Sample Collection and Data
Management and Analysis were all impacted the supply chain in moderate scale. The
relationship shows that the statistical analysis there a significance values for the sample based
on the population of the study.

In the literature we found a lot of supporting results as follow, Important areas for possible
waste reduction and process improvement are supplier lead times and performance. The
distribution network can also be out of date as one obstacle client or store setups, and other
subjects were also added to the factors (13). It might have been constructed at a time when
the emphasis was on warehouse inventory storage rather than the current emphasis on
inventory velocity. The product is often not worth touching in order to store it; doing so
simply wastes time. Time and inventory can be saved by avoiding warehouses with cross
docking or other port transfer capabilities (25).

Technology used in supply chain execution can provide visibility from the purchase order to

the delivery order. It can offer a means of allocating goods while they are in transit. Time and

inventory waste are reduced when this is integrated into the new process. Due to the distance
involved, global supply chain management involves a substantial built-in lead time (33). This
is in opposition to local supply chains. In consequence, the prolonged period may lead to

uncertainty and the requirement for many businesses to construct and maintain extra




inventory. However, there are two waste areas that lean can improve: time and inventory.
Therefore, the intrinsic scope of lean international logistics and its impact throughout the
supply chain, particularly within the firm, present an extra difficulty. Finding non-value-
added activities is crucial for global supply chain management in particular. The effectiveness
of the supply chain can be hampered by any activity that increases the time, inventory, or

cost of the already complicated activities (17).

A technique for observing and locating waste, both internal and external, is value stream
mapping. Plans for streamlining the supply chain might be based on an observation of the
waste and ongoing operations. This process is particularly important for high-volume, high-
margin products since it has a big effect on the bottom line of the business (29). Truly
eliminating waste throughout the whole supply chain requires cooperation and coordination
between trading partners as well as within the company's organizational structure. Increased
inventory velocity, quicker cycle times, and lower costs for high-volume, high-margin

products can all have an impact on return on investment and demonstrate the benefits of lean

(61).

A valuable technique for comprehending the current supply chain and creating a new one is
value stream mapping the company's mission and vision should be closely aligned with
supply chain management. SCM is the path to profitability, competitive advantage, and client
growth and retention. Successful supply chains have the endorsement and cooperation of
upper management (4). A value stream map represents a process or something that is used as
a process. Ineffective processes might result in wasteful or low-value activities. Waste in the

global supply chain manifests as unnecessary cycle time, inventory, and expense. The

transportation and warehousing processes are where cost waste frequently manifests itself.




It is simple to assign blame to other parties without knowing what your business does to set
them off. Look for instances when the process is being pushed to suit your business or another

organization, which leads to a major waste. The new process's design calls for in-depth

research and creative thinking beyond conventional logistics. If not, a defective process may

take the place of another problematic process (6).




Conclusion
The success and efficiency of private projects can be greatly impacted by supply chain
barriers and difficulties, particularly in the area of chemical and biological food analysis.
Accurate measurement and resolution of these barriers are essential for companies in this
field. The following is a list of the main roadblocks and difficulties encountered in the supply
chain of commercial initiatives involving chemical and biological food analysis:
Sourcing Raw Materials: Obtaining a steady and dependable supply of superior raw
materials for analysis is one of the main obstacles. This entails locating reliable
suppliers and setting up strong procurement procedures to preserve the materials'
traceability and integrity.
Quality Control: To guarantee accurate and trustworthy analysis results, stringent
quality control procedures must be followed throughout the supply chain. This entails
following legal criteria, calibrating instruments, and putting into practice
standardized testing procedures.
Storage and Transportation: To preserve the integrity of the materials, samples and
reagents must be stored and transported properly. Temperature control,
contamination hazards, and logistical planning to guarantee prompt delivery to testing
facilities might provide difficulties.
Regulatory Compliance: A variety of regulatory frameworks and requirements apply
to private enterprises involving chemical and biological food analysis. It can be quite
difficult to follow these rules, get the required permits, and make sure that compliance

is maintained, particularly when working in multiple jurisdictions.

Data Management: Traceability and supply chain optimization depend on efficient

data management. Maintaining data security and privacy, integrating data from many




sources, and putting in place reliable methods for data analysis and reporting can all
present difficulties.

Technological Advancements: New techniques and technologies are always being
introduced into the field of biological and chemical food analysis. It can be difficult
to stay on top of these developments and incorporate them into the supply chain; it
calls for constant investment, learning, and adjustment.

Capacity Building: It's critical to create and preserve a team with the expertise to
manage intricate analysis procedures. Recruiting and training competent staff,
encouraging information sharing and making sure essential talent is retained are
possible obstacles.

Sustainability and Ethics: The food business is placing a growing emphasis on
sustainability and ethical issues. Ensuring ethical sourcing procedures, reducing
environmental effect, and resolving social and ethical issues along the supply chain

could provide difficulties.

Summary

In conclusion, a variety of barriers and difficulties arise in the supply chains for private

initiatives including chemical and biological food analysis. A comprehensive strategy that
takes into account sourcing, quality assurance, storage, transportation, regulatory
compliance, data management, technology improvements, capacity growth, and
sustainability is needed to address these issues. Organizations can improve this domain's
efficiency, dependability, and overall success by recognizing and proactively addressing

these difficulties.
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Appendix

Questionnaire

Measuring supply chain obstacles and challenges in private projects in biological and

chemical food analysis

Part 1: Demographic Information
What is your Age?
What is your position?

Private Project Managers:

Supply Chain Managers:

Industry Experts:

Regulatory Authorities:

Suppliers

Clients/Stakeholders

Employees

others

Where is your firm located?

e Acity

e Rural area

Your department is?

e Production

e (Quality Control

e Technical Support




Logistics
HR
Finance
others

Your company’s role in supply chain
Supplier
Transporter
Manufacturer
Distributor
Wholesaler
Retailer
Customer

Others

Your working experience in this position is?

e Less than 5 years

e More than 5 years

Does the whole supply chain have any strategic alliance?

e Yes No

Have you implemented any Kinds of performance measurement system(s) in the whole

supply chain?

e Yes No

Which aspect of the whole supply chain is the most important to measure?




Time
Flexibility
Reliability
Cost

Other

What is (are) the main reason(s) which prevent(s( the whole supply chain from

implementing performance measurement system(s)?

Cost
Manpower
Time

Lack of data
Lack of interest

Others

How insufficient training and competency levels impact maintain existing supply

chain operations

Strong impact
Moderate impact
Weak impact

No impact

How support implementation of new technologies and increase efficiency in the

organization

e Weak support

e Moderate




e Not enough

e No support

Are there trade barriers between countries and government policies
e Yes
e No
Are there adequate technologies of an integrated logistics System to support

infrastructure requirements and inter-channel commitment?

e Yes

e No

Is the supply chain process implementation is often hindered by technology
overshadowing the human resource and change management aspect?
e Yes
e No
How lack of trust, communication and information sharing becomes secretive?
e Strong
e Moderate

e Weak

Rate the following challenges based on your organization experiences (from 1 to 6

scales) as following:

Strong impact = 1, High impact = 2, Moderate = 3, Fair impact = 4, Low impact = 5, Weak

impact =6

1. Inability to maintain safety and quality ()




Inadequate communication between the parties ()
Poor communication between supply chain members, especially primary members (
)
Poor physical infrastructure ()
Raising supply chain cost ()
Technology based issue ()
Financial problem ()
Storage, Transportation and Sample Collection ()
Data Management and Analysis ()
. Lack of internal cost efficiency and speed of delivery in the following areas:
ordering, inventory, marketing, and logistics ()
. Inadequate distribution channel design and structure ie., balance of power in

contractual relations ()

. Lack of a strong organizational culture committed to SCMI ()

. supply chain channel members view themselves as a collection of individual
companies, not as a holistic system ()

. The supply chain decision makers are usually not near the action ie. The sales arena.
Decisions are based on inaccurate information ()

. supply chain channel members do not share the same business values ()

. Company's suppliers serve their competitors and secret information could be
revealed to the wrong party ()

. The flow of data between businesses is often insufficient or recorded on
incompatible databases ()

. It is hard to have total control over the third party service provider's actions ()




19. Poor internal communication of company's objectives cause communication

breakdown: lack of effectiveness ()

20. Supply chain channel members fail to realize their contribution to customer satisfaction (

)

21.
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