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Abstract: This research aimed to use the collaborative communication aspects of information sharing,
incentive alignment, and decision synchronization to explain physical distribution service quality in
the soft drink demand chain. The research was prompted by a desire to learn more about a topic that
has received little attention in Greece while also contributing information about the variables that
influence the performance of soft drink distribution networks. Manufacturers in Greece provided
the data. The aspects of collaborative communication were significant determinants of the physical
distribution service quality. Physical distribution service quality was shown to be significantly
predicted by incentive alignment and information sharing, but not by decision synchronization.
This research shows that collaborative communication aspects such as information sharing, decision
synchronization, and incentive alignment enhance physical distribution service quality in soft drink
demand chains. The research used a primary sample of 200 study participants from different drink
manufacturing plants around Greece. In our research, we focused on vertical cooperation between
manufacturers and distributors and its effect on physical distribution service quality. This is a
relatively unexplored topic in the developing world. According to the scholars cited in the literature
review, information exchange, incentive alignment, and decision synchronization improve physical
distribution service quality in demand chains.

Keywords: collaborative communication; physical distribution service quality; soft drinks;
vertical cooperation

1. Introduction
1.1. Background to the Study

Soft drink makers and distributors utilize intermediaries to build distribution networks
that are sensitive to customer requirements. Soft drink manufacturers and downstream
distributors might react more swiftly to customer requirements if they shared information.
However, it is known that 60% of collaborations in logistical demand chains include
manufacturing firms and suppliers, as opposed to the 56% that include manufacturers
and customers. These partnerships require extensive information sharing, collaborative
planning, decision synchronization, and incentive alignment [1].

European soft drink producers and distributors are still not correctly using these
enablers for vertical cooperation in their distribution networks. This research adds the
private sector component of logistical collaboration to the sole cooperation study in public
procurement. The information shared among demand chain participants is insufficient.
The communication technologies in use are the Internet for email and telephone calls.
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Physical distribution (PD) is a subset of logistics that includes everything from marketing
to customer support to product delivery [2].

A larger logistical system, which involves everything from marketing to customer
service to supplying soft drinks to end consumers, includes Physical Distribution Service
Quality (PDSQ). If a physical distribution system is trustworthy and ensures the availability
and prompt delivery of items to end consumers, it is of high quality [2]. Physical distribu-
tion operations in Europe have more obstacles than benefits in terms of increasing PDSQ
due to inadequate cooling/storage facilities and poor communication flow. Transporta-
tion, warehouse, packing, management of information, order fulfillment, and handling
are examples of these tasks. These issues are made worse by inaccurate demand forecasts
based on insufficient consumer data shared between producers and distributors, a lack
of incentive alignment, and the synchronization of process decisions under cooperation
agreements [3,4].

According to Ibn El Farouk et al. (2020), PDSQ inefficiencies may be reduced, if
not avoided, via vertical cooperation or collaboration between soft drink producers and
downstream distributors. However, in order for these partnerships to be successful, a
significant amount of information must be exchanged, decisions must be synchronized, and
financial incentives must be aligned. Unfortunately, the participants in the soft drink supply
chain have not fully utilized any of these options to improve their physical distribution
operations. While deciding on a course of action, producers and distributors do not confer
with one another. Manufacturers setting lower prices for retail distributors to gain by
selling at a special price is an example of incentive alignment. Retail distributors may
benefit from these lower prices by selling a higher volume. Various logistical incentives,
such as the use of appropriate packaging and labeling, are linked to the demand chain and
hence cannot be provided to the various actors farther downstream [5].

The restrictive measures that were enforced in Greece led to a significant decrease
in sales volume in the month of March, which ultimately resulted in a decrease that was
in the high single-digit percentage range for the quarter. In spite of these challenges, the
company’s market share increased in both the category of carbonated soft drinks and the
category of ready-to-drink nonalcoholic beverages [6].

Companies in the soft drink industry are searching for a backup plan as a means of
coping COVID-19-related losses of income (upwards of 50% of expected turnover) owing
to shuttered restaurants and cafés [7].

Experts around the world expect that, in 2022, businesses should “catch up” to the
profits achieved in 2019. From EUR 7.02 billion in the fiscal year 2019, analysts predict that
a company’s sales would drop to EUR 6.2 billion or EUR 6.6 billion in the best-case scenario.
According to the projections of industry analysts, that theoretical firm would resume its
trend of organic growth in sales per box over the next year and demonstrate growth of 5%
in 2021 [7].

1.2. Problem Statement

With the rising demand for soft drinks globally, beverage producers and distributors
are being urged to develop distribution systems that are highly responsive to consumer
needs [8]. Collaborative communication, which entails a high degree of coordination and
collaboration between soft drink producers and distributors in the sector, may increase
consumer needs. According to Kempa, Tanuwijaya, and Tarigan (2020), most partnerships
in logistical demand chains occur between manufacturing companies and suppliers rather
than between producers and consumers. Soft drink producers in Europe engage in vertical
cooperation at arms’ length downstream, with information exchange, decision synchro-
nization, and incentive alignment all being neglected [9]. The quality of the industry’s
physical distribution services has suffered as a result of this development. The majority
of beverage company consumers in Europe continue to complain about long lead times
and inconsistent delivery [5]. Due to erroneous forecasts based on inadequate consumer
demand data, leading soft drink companies in Greece are facing delivery inefficiencies
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in the downstream chain. There is a strong case for evaluating the impact of cooperative
communication on beverage distribution service quality, as this shows.

1.3. Objectives of the Study

• To explore the effect of information sharing on the quality of the physical distribution
of beverages;

• To establish the relationship between decision synchronization and the quality of the
physical distribution of beverages;

• To determine the effect of incentive alignment on the quality of the physical distribu-
tion of beverages.

Research questions:

1. What is the effect of information sharing on the quality of the physical distribution
of beverages?

2. What is the relationship between decision synchronization and the quality of the
physical distribution of beverages?

3. What is the effect of incentive alignment on the quality of the physical distribution
of beverages?

1.4. Significance of the Study

The study findings will significantly contribute to the available literature about col-
laborative communication and its influence on the quality of physical distribution, most
especially in the soft drinks/beverage industry.

The research findings will also shed light on the importance of sharing information,
synchronizing decisions, and aligning incentives in improving Physical Distribution Service
Quality (PDSQ). Numerous manufacturing companies have the opportunity to enhance
their physical distribution services by making use of this information.

2. Literature Review
2.1. Theoretical Review

The study was based on Ijadi et al.’s 2019 service quality (SERVQUAL) model, which
states that service quality has five dimensions: reliability, tangibility, responsiveness, em-
pathy, and assurance [10]. Reliability examines whether a promised service is delivered
correctly; tangibility examines the appearance of personnel, physical facilities, and tools
used to provide a service; responsiveness looks at the willingness to assist quickly, im-
mediately responding to requests, and solving problems. Empathy examines the firm’s
care and personalized attention to it. The primary goal of concentrating on quality is to
satisfy customer requirements while staying economically competitive; thus, service quality
assesses how effectively services match customer expectations. The SERVIQUAL model is
essential to the research since it offers service quality as a significant dependent variable.
The model recommends that partners’ internal and outsourced service quality be assessed
regarding tangibility, responsiveness, empathy, and assurance while providing logistical
services to contracting parties. As a result, the service quality model recommends that the
following characteristics be used to evaluate the impact of different logistical management
elements on service quality. For example, Ravichandran et al. (2010) discovered a connec-
tion between the model’s “responsiveness” dimension and the delivery of the appropriate
quantity of a product, at the right time and location, in the proper condition, with the
correct information [11].

The quality of services provided and customer satisfaction are inextricably linked [10].
Their relationship is mainly due to the way the service is produced, the consumption
by the customers of the service provided, and, finally, their evaluation [10,12]. Today,
entrepreneurs certainly focus on the price of the service or product provided, but they
certainly do not neglect the many other factors associated with providing a good service or
product [13–15].



Beverages 2022, 8, 47 4 of 18

One of the important factors in customer satisfaction is the quality of the services
provided [16–18]. This has been proven in online store repair centers [19], in touch points
of banking services [20], in higher education institutions [21,22], in small retailers [23], in
restaurant services and the hospitality industry in general [24,25], and for retail chain trans-
formation [26]. It also applies in healthcare [27,28] and hospitals [29], library services [30],
at airports [31], and in many other areas where a systematic evaluation study of the quality
of services is applied.

The SERVQUAL model is a way of measuring the quality of services provided, which
is still used in many applications and areas related to service quality [10].

Parasuraman, Zeithaml, and Berry (1985) proposed the original model containing
10 aspects of service quality (including five dimensions of service quality): materials,
reliability, responsiveness, assurance, empathy, tangibility, reliability, responsiveness, assur-
ance, and empathy [10,32,33]. As expected, the SERVQUAL model has evolved over the
years and has been adapted accordingly in various fields, given different names such as
ARTQUAL, SNSQUAL, SERVPERF, SERVQUAL with MADM approaches, etc. [10].

Related research was performed by Gouws and Motala (2019) on the quality of the
service provided to customers in the South African hospitality industry [34], and by Math-
ong et al. (2020), evaluating the quality of services for third party logistics providers in the
beverage industry [13]. However, according to the relevant literature, SERVQUAL has not
been implemented in the soft drinks sector. The market for soft drinks keeps expanding
and makes a substantial contribution to the economies of both the USA and the rest of
the world [35]. This paper develops a SERVQUAL-based service quality assessment tool
appropriate for the soft drinks sector and explores the importance of different service
dimensions that affect customer satisfaction.

Greek scientists have conducted a huge amount of research on soft drinks, much
of which focuses on technical production difficulties with kefir [36,37], the recycling
of fruit juice waste [38], or the enhancement and recovery of polyphenols from plant
species [39–41]. An association between soft drinks and human health is possible, accord-
ing to the literature [42–45], which mentions drinks that are thought to help with particular
ailments [46–48]. Studies on soft drinks tend to look at particular age ranges [46,49–52] or
have results classified by gender [43,53].

2.2. Empirical Review
2.2.1. Physical Distribution

Due to globalization, businesses must now compete as supply chains instead of as sep-
arate entities if they want to outperform their competitors. This may be done by boosting
the PDSQ of their goods by offering excellent customer service and lowering the cost of
logistics at the same time [54]. Vertical partnership with shipping and other transportation
businesses is an extra technique that manufacturers and distributors use. These collab-
orations allow for rapid information exchange, decision synchronization, and incentive
alignment, all of which are intended to improve the quality of physical distribution and
thereby strengthen manufacturers’ and distributors’ positions as competitors in global
markets [55]. Communication that is collaborative takes place between two or more or-
ganizations that are working together to accomplish goals that each company could not
accomplish on its own. The members benefit from an increased market share, decreased
operational expenses, and reliable and on-time product delivery to customers as a result
of the sharing of information, synchronization of decisions, and alignment of incentives.
The timely and orderly movement of products from the point at which an order is received
to the point at which it is delivered to a customer is referred to as “physical distribution”.
To ensure the timely and dependable availability of goods, it is necessary to optimize
logistical processes including production planning and demand forecasting, management
of information, scheduling and monitoring, transport, order fulfillment, material control,
and warehousing. This is a necessity in order to meet customer expectations [54].
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2.2.2. Collaborative Communication

The original definition of collaborative communication included information exchange,
decision-making coordination, and incentive alignment. These were taken into consider-
ation while constructing the several research hypotheses created for the study, as shown
in Figure 1. The red arrow indicates that physical distribution service quality starts with
collaborative communication, while the orange arrow indicates that the relationship is
two-way.
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2.2.3. Information Sharing

Information sharing is the starting point for demand chain collaboration arrange-
ments [2]. It entails communicating with other demand chain participants about point of
sale (POS) data, demand estimates, inventory levels, delivery schedules, inventory costs,
and order fulfillment in a timely, accurate, and pertinent way. It also comprises sharing any
additional essential information in order to assist decision makers with saving time and
money while upgrading the PDS.

Manufacturers and distributors can work together to optimize logistical processes
including demand forecasting, delivery scheduling, and inventory management, enabling
the creation of a timely and dependable system for the physical distribution of soft drinks
to consumers [56]. In order to achieve the objective of enhancing the overall performance of
the physical distribution system downstream, CPFR calls for the dissemination of accurate
information as well as the integration of logistical operations, with the aid of communica-
tion technologies where necessary. With the help of senior management, this is possible.
Although research has indicated that commitment, trust, and data communications technol-
ogy are necessary for efficient collaborative planning, this study purposely postpones an
analysis of these elements until further research has been conducted to enhance PDSQ [57].

Further disclosures show that sharing inventory data prevents information asymmetry,
reducing the bullwhip effect in physical distribution, including excess inventory-related
expenses, sluggish reactions, and lost profit by demand chain participants [58]. By elimi-
nating the bullwhip effect via real-time data interchange, the PDSQ would be enhanced by
increased confidence in production planning and distribution, as well as more precise sales
forecasting, order processing, and inventory rationing. From the material referenced above,
the first hypothesis is as follows:

H1: Information sharing has a positive effect on the quality of the physical distribution of beverages.

2.2.4. Decision Synchronization

The term “decision synchronization” refers to the act of making collaborative decisions
at the planning stage as well as subsequent stages or contexts of operation. The operational
level is more important for the purpose of this study because of its influence on routine
logistical tasks such as order, as well as delivery processes, shipment schedules, and stock
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control, among other things, which are all responsible for reducing the total delivery
time and improving PDSQ in the beverage industry [1]. Although other factors play an
important role, the operational level is most important.

According to Naspetti et al. (2011), the design methods for the various logistical
activities in the demand chain should be linked in order to promote collaborative decision
making and enhance the efficiency of production scheduling, order pickup and processing,
product delivery, and distribution [59]. Wetzel and Hofmann (2020) created a consistent
cycle time for a variety of retail orders by arranging production planning, procurement,
and delivery lot sizes by a single supplier and manufacturer. They made the discovery
that combining logistical operations such as production planning, inventory management,
and procurement resulted in the same delivery cycle times for different merchants. The
selection of product families that have comparable processing requirements for production
reconfiguration and layout design, on the other hand, may be aided by manufacturers
and distributors by identifying group technologies. This is performed in order to facilitate
production reconfiguration and layout design. It is vital to synchronize the options in
order to combine the adaptability of the process design with the flow of the order tracking
strategy while using the cellular manufacturing strategy. This results in operations that are
waste-free, have high throughput, shorten the lead time, and increase the PDSQ [2].

According to Pooe and Mahlangu (2017), in order to create a productive joint decision-
making process and reduce the attraction of non-value-added tasks such as memo writing,
data entry, and prolonged response times in production scheduling, procurement, and
order processes, which can all have a negative effect on the PDSQ [3,4], manufacturers
and distributors need to exchange information through electronic coordination. We should
count ourselves fortunate that there are information systems such as the Distributed Deci-
sion Support System (DDSS). It is now possible to incorporate them into the information
technology architecture of entity intranets in order to analyze data and communicate results
to decision makers in the demand chain in a matter of milliseconds. The second working
hypothesis that we developed is as follows, taking into account the research that came
before it:

H2: Decision synchronization has a positive relationship with the quality of the physical distribution
of beverages.

2.2.5. Incentive Alignment

The extent to which demand chain players share costs, dangers, and benefits was
assessed via cooperative agreements. For the purposes of this study, benefits included any
logistical incentives that enhance efficiency in terms of product transit, processing, storage,
and distribution between manufacturers and distributors and lower lead times, inventory
prices, order processing speed, and accuracy [56].

Since chain members start out as independent entities with individual aims before
forming demand chains, it has proven difficult to align individual entity interests that the
demand chain cannot meet [60]. Therefore, in order to serve their own interests, these
corporations often hide crucial information such as inventory levels, manufacturing prices,
and demand projections. Individuals in the demand chain may make poor decisions
as a result of an unbalanced information flow, which might have been prevented and
resulted in undesirable outcomes such as the bullwhip effect and subpar distribution
system performance [1,56].

In order to eliminate information asymmetry and help align incentives for all parties
to achieve the ultimate goal of enhancing the timeliness and reliability of the physical
distribution system, Van der Vorst et al. claim that a high degree of dependency among
demand chain participants is necessary [61]. In order to avoid incentive misalignment and,
as a consequence, foster motivation toward the common objective of enhancing the PDSQ,
they advise that conflicting interests and information be carefully reviewed. We developed
a third hypothesis as follows from the material mentioned above:
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H3: Incentive alignment improves the quality of physical distribution of beverages.

2.3. Conclusion and Research Gap

According to Igwe, Robert, and Chukwu (2016), collaboration and communication can
help reduce demand uncertainty, improve delivery cycle time, and boost the overall perfor-
mance of a physical distribution system [1]. This can be accomplished by concentrating
on specific logistical practices such as inventory management, production and scheduling,
and order processing, for example. By concentrating on certain logistical best practices,
it will be possible to obtain these advantages. This may be achieved by concentrating
on certain logistical practices such as production and scheduling, order processing, and
inventory management. However, the customer service that is included in any specific
demand chain’s physical distribution system needs to be given higher priority than the
total expenses associated with logistics. The vertical partnerships that are a part of physi-
cal distribution alliances need to place more of a focus on customer satisfaction than on
cost reduction.

In a demand chain with numerous decision-making authorities and aligned inter-
ests, Baihaqi and Sohal (2013) found that sharing information leads to higher PDSQ as
a consequence of greater transparency [60]. This was the case in a demand chain where
sharing information led to higher PDSQ. The individuals who are a part of the chain are
accountable for selecting a coordination structure based on the coordinated making of
decisions and an efficient information structure. Since organizations begin with a variety of
goals in mind when they incorporate and can only align those goals to a limited degree,
aligning incentives will encourage chain members to cooperate with one another. This is
because organizations can only align their goals to a limited degree. However, this will not
be sufficient to fulfill the conditions that have been specified by the entities as a whole. As a
consequence, it is suggested that contractual agreements be used to establish the conditions
and circumstances that will either permit chain members to share information, coordinate
actions, and align incentives in order to improve the PDSQ as a whole, or prevent them
from doing so. This is done in order to enhance the PDSQ as a whole.

3. Methodology
3.1. Research Design, Study Area, Target Population, and Data Collection

This study adopted a cross-sectional research design, which was essential for obtaining
a deeper understanding of the relationship between collaborative communication and the
physical distribution of beverages as per the study participants’ responses. The researcher
used a cross-sectional study due to time limitations. The researcher targeted different
manufacturers of soft drinks in Greece.

This research included a sample size of 200 participants from 1150 various drinks
production facilities located around Greece. Simple random sampling was used to obtain a
representative sample from the beverage manufacturing plants in Greece. Simple random
sampling is a kind of probability sampling in which a sample is chosen at random from
a specified defined demographic using a Google form that has a participation cap of
200 people. Each person in the population has the same likelihood of being chosen. A
self-administered survey questionnaire was used to collect data from the study participants.
On a 5-point Likert scale, participants show their degree of agreement: strongly disagree,
disagree, neutral, agree, or strongly agree. Questions were designed in a way that helps
establish the opinions, perceptions, and knowledge of the top staff of the selected beverage
manufacturing companies concerning the effect of collaborative communication on the
quality of the physical distribution of beverages [62].

The research used a primary sample of 200 study participants from different drinks
manufacturing plants around Greece. The research was conducted between 21 March
and 14 April 2022. In 2021, the total number of staff members employed by soft drinks
manufacturing plants around Greece was 9564 [35]. After evaluating the dependability of
the research (P = 99.7%) and accuracy (km 38.95), the sample size was chosen. S2 = 1517.41
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and s = 38.95 were calculated using a preliminary sample (or pilot sample) of 50 people to
determine the variance in the daily distance they travel by vehicle, bus, or train, entirely
for work and business. The degree of dependability (P) required determines the value of z;
when utilizing the sample size calculation, a value of z = 3 is often utilized, which equates
to a level of dependability P = 99.7%. Equation (1) calculates that the minimal sample
size should be 200.10, i.e., 200 people, using our values N = 9564, s = 38.95, z = 3, and
d = 8.17 (the needed precision, d, is selected arbitrarily and represents half the confidence
interval) [63–65]:

n =
N(zs)2

Nd2 + (zs)2 (1)

Calculation of the minimum sample of respondents was performed as follows:

n =
9564 (3× 38.95)2

9564× 8.172 + (3× 38.95)2 ⇔ n = 200.10

3.2. Data Analysis

Data analysis was performed using SPSS version 23 (Statistical Package for the Social
Sciences), an IBM Statistics at three levels of analysis: univariate, bivariate, and multivariate.
At the univariate level, frequencies and percentages were utilized to interpret the study
participants’ demographic variables. The Pearson’s rank correlation coefficient was used at
a bivariate level to establish the association between the different study variables at a 5%
(0.05) level of significance. At a multivariate level, multiple regression analysis was used to
validate the level at which the strength of the dependent variable may be predicted by the
level at which the independent variables operate. Equation (2) provides an explanation of
the multiple regression models used in this research project:

Υ = β0 + β1X1 + β2X2 + β3X3 + ε, (2)

where:

Y = Physical distribution service quality;
β0 = constant (coefficient of intercept);
X1 = Information Sharing;
X2 = Decision Synchronization;
X3 = Incentive Alignment;
ε = Represents the error term in the multiple regression model.

β1 . . . β3 = is the regression coefficient for the various facets of collaborative com-
munication, which assisted in establishing the level of influence that the independent
variables (information sharing, decision synchronization, and incentive alignment) had on
the dependent variable (physical distribution service quality) in manufacturing companies
that produce soft drinks. In the present research, autocorrelation was not taken into ac-
count, and hence, the error term was calculated based on the presumption that there was
no autocorrelation. The different study hypotheses were tested at the 5% (0.05) level of
significance, and the rejection and acceptance of the null hypotheses were based on the
decision rule that, if p < 0.05, then the null hypothesis is accepted and, if p > 0.05, then the
null hypothesis is rejected.

3.3. Ethical Considerations

Different ethical requirements were considered to ensure that the study is highly
reliable and free from any harm. First and foremost, informed consent was obtained from
the various study participants, and they were assured of privacy and the confidentiality
of their responses. Participation in the study was voluntary; hence, participants had the
freedom to offer their opinions without bias.
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4. Results

This section presents and interprets results on collaborative communication and
physical distribution service quality in beverage manufacturing companies.

4.1. Demographic Characteristics

The results on gender, educational level, registration status, relationship with distribu-
tion, and number of employees at the manufacturing company are presented in Figure 2.
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The majority of respondents (62.2%) were male; only 37.8% were female (Figure 2a).
The majority of participants (40.0%) had a bachelor’s degree; 27.7% had a Master’s degree,
16.7% had a diploma, and only 5.6% had a Ph.D. (Figure 2b). Almost all of the manufactur-
ing companies (93.3%) were registered; only 6.7% were not registered (Figure 2c). More
than half of participants (74.4%) had a strong relationship with the distributor; only 4.4%
had poor relationships with distributors (Figure 2d). The majority of manufacturing firms
(41.1%) had over 60 employees, 34.4% had 41–60 employees, and 5.6% had 1–20 employees
(Figure 2e).

4.2. Descriptive Analysis

The results in Table 1 (first part) indicate that most respondents (61.2%) strongly
agreed that the distributor is well informed about the different items on sale; only 1.2%
strongly disagreed. The majority of respondents also strongly agreed (62.9%) that price
modifications for specific items are communicated to distributors. In addition, more than
half of the respondents (55.6%) strongly agreed that every distributor in the distribution
chain receives data from the point of sale; only 10.3% disagreed. Additionally, the majority
of respondents (73.5%) agreed that, for the expected products to be distributed, there is
an aggregate demand projection. This is a clear indication that beverage manufacturing
companies are always informed about the extent of demand for the different soft drinks
before any production.

Table 1. Information sharing and decision synchronization.

SD D U A SA

% % % % %

1. Information Sharing

The distributor is well informed about the different items that are on sale. 1.2 1.5 2.6 33.5 61.2

Price modifications for specific items are communicated to distributors. 1.5 4.7 6.8 24.1 62.9

The distributor is open to providing sensitive information about on-hand inventory levels. 23.9 69.2 4.3 0.9 1.7

Every distributor in the distribution chain receives data from the point of sale. 10.3 11.7 4.2 18.2 55.6

For the expected products to be distributed, there is an aggregate demand projection. 2.0 2.7 1.3 73.5 20.5

2. Decision Synchronization

Promotional activities are planned in collaboration with the distributor. 33.3 46.2 3.4 6.8 10.2

The price policy is agreed upon with the distributor. 26.5 47.0 17.1 4.6 2.8

Demand predictions are resolved together with the distributor. 2.3 6.2 7.5 53.3 30.8

On order processing time, there is an agreement with the distributor. 1.9 4.3 6.7 25.6 61.6

Key: SD = strongly disagree, D = disagree, U = undecided, A = agree, SA = strongly agree. Source: Authors’ own
work (2022).

However, most respondents (69.2%) disagreed that the distributor is open to pro-
viding sensitive information about on-hand inventory levels. This indicates that, despite
the relevance of vertical communication, most distributors are wary of sharing sensitive
information with their customers.

The results concerning decision synchronization and physical distribution in soft
drinks manufacturing plants are presented in Table 1 (second part).

Most respondents (46.2%) disagreed that promotional activities are planned in collabo-
ration with the distributor; only 6.8% agreed. Concerning whether the price policy is agreed
upon with the distributor, most participants (47.0%) disagreed, while only 4.6% agreed.
The majority of respondents (53.3%) also agreed that demand predictions are resolved with
the distributor; only 6.2% disagreed. More than half of the participants (61.6%) strongly
agreed that there is an agreement with the distributor about the order processing time;
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only 1.9% strongly disagreed. This indicates that most manufacturers communicate with
potential distributors concerning orders for different soft drinks.

Moreover, the results concerning incentive alignment regarding physical distribution
in beverage manufacturing plants are presented in Table 2 (first part). The results reveal
that most respondents (36.8%) agreed that different subsidies are given to distributors
in the form of reduced retail prices; only 9.4% disagreed. Concerning whether there are
shared savings associated with reduced inventory costs, the majority of participants (61.5%)
agreed; only 6.5% disagreed. Regarding whether distributors are always willing to share
risks with a manufacturer, the majority of participants (47.7%) disagreed; only 16.2% agreed.
Finally, 37.5% of soft drinks manufacturers agreed that they are involved in coordinated
investments with some distributors, whereas 24.3% disagreed.

Table 2. Incentive alignment and physical distribution.

SD D U A SA

% % % % %

1. Incentive Alignment

Different subsidies are given to distributors in the form of reduced retail prices. 2.6 9.4 26.5 36.8 24.8

There are shared savings associated with reduced costs of inventory. 3.8 6.5 15.7 61.5 12.5

Distributors are always willing or ready to share risks with a manufacturer. 22.6 47.7 20.5 16.2 3.1

We are engaged in several shared investments with distributors. 12.8 24.3 11.6 37.5 13.9

2. Physical distribution

Distributors are informed about the plant’s inventory levels. 33.3 46.2 3.4 6.8 10.2

Sometimes we fail to meet orders of stock demands from our distributors. 6.5 17.0 7.1 24.6 42.8

The processing of orders is done manually through signing documents and filling out certain forms. 2.3 6.2 7.5 53.3 30.8

We deliver stock at the agreed time. 1.9 4.3 6.7 25.6 61.6

We always receive accurate information concerning order placement. 2.5 4.3 16.7 25.5 51.1

Key: SD = strongly disagree, D = disagree, U = undecided, A = agree, SA = strongly agree. Source: Authors’ own
work (2022).

The results concerning the dependent variable (physical distribution) are presented
in Table 2 (second part). The results indicate that the majority of respondents (46.2%)
disagreed that promotional activities are planned in collaboration with the distributor,
and only 6.8% agreed. Concerning whether the price policy is discussed and agreed upon
with the distributor, the majority of participants (47.0%) disagreed; only 4.6% agreed. The
majority of respondents (53.3%) also agreed that demand predictions are resolved with the
distributor; only 6.2% disagreed. More than half of the participants (61.6%) strongly agreed
that there is an agreement with the distributor on order processing time; only 1.9% strongly
disagreed. This indicates that most manufacturers communicate with potential distributors
concerning orders for different soft drinks.

4.3. Correlation Analysis

A correlation analysis was performed to establish the relationship between collabo-
rative communication and physical distribution in beverage manufacturing plants. The
results are given in Table 3.
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Table 3. Cross-tabulation of aspects of collaborative communication and independent physical distribution.

Information Sharing Decision
Synchronization Incentive Alignment Physical Distribution

Service Quality

Information Sharing 1

Decision
Synchronization

0.648 * 1

0.00

Incentive Alignment
0.551 * 0.649 * 1

0.02 0.000

Physical distribution
service quality (dep.)

0.517 * 0.905 * 0.846 * 1

0.00 0.00 0.00 0.00

* indicates statistical significance at the 5% significance level.

The analysis of the results indicates a positive correlation between information sharing
and physical distribution service quality (r = 0.517), which was significant at 0.05. This
shows that accurate and timely dissemination of important information improves the
physical distribution of beverages. There was a positive correlation between decision
synchronization and physical distribution service quality (r = 0.905), which was significant
at 0.05. This meant that the collaborative decision-making process in distribution planning
and other associated operational activities positively impacted the quality of physical
distribution for beverages. Incentive alignment had a positive correlation with physical
distribution service quality (r = 0.846) at a 0.05 level of significance (p < 0.05), showing that
the degree to which different soft drink demand chain members share the costs or benefits
of collaborative communication influences the quality of the physical distribution of soft
drinks or beverages.

4.4. Diagnostic Test for Autocorrelation

In Table 4, the diagnostic test for the assumption of no autocorrelation was the Durbin–
Watson test, which gave a value of 1.862. The value of d always lies between 0 and 4, where 0
indicates autocorrelation while above 1 indicates that the residuals are interdependent. The
result from the study was 1.172, which indicates that the residuals are not autocorrelated;
hence, the assumption is consistent with the estimation results.

Table 4. Model summary.

Model R R-Squared Adjusted
R-Squared

Std. Error of
the Estimate

Durbin–
Watson

1 0.913 a 0.894 0.798 0.30191 1.172
a Predictors (Constant): Information Sharing, Decision Synchronization, and Incentive Alignment.

4.5. Results of Regression Analysis

Based on various predicted values, a regression analysis was performed to assess the
extent to which the independent variables (information sharing, decision synchronization,
and incentive alignment) aid in improving the quality of physical distribution. There was a
positive multiple correlation coefficient (R) with a value of 0.913, which meant that the three
independent variables were positively correlated with the quality of physical distribution.
Additionally, the value of R-Squared confirmed that the three independent variables bring
about an 89.4% change in the quality of the physical distribution. Additionally, the value of
R-Squared in Table 5 confirmed that the three independent variables bring about an 89.4%
change in the quality of the physical distribution.
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Table 5. Model summary.

Model R R-Squared Adjusted
R-Squares

Std. Error of the
Estimate

1 0.913 a 0.894 0.798 0.30191
a Predictors (Constant): Information Sharing, Decision Synchronization, and Incentive Alignment.

In Table 6, the results for one-way ANOVA was performed to determine if the linear
regression model matched the data well or whether the three independent variables were
excellent predictors of the dependent variable. Since F(3, 197) = 241.105, p < 0.05, the model
was deemed a satisfactory match for the data.

Table 6. ANOVA analysis.

Model Sum of
Squares df Mean

Square F Sig.

1

Regression 31.240 3 17.182 241.105 0.026 a

Residual 3.108 197 0.046

Total 61.178 200
a Predictors (Constant): Information Sharing, Decision Synchronization, and Incentive Alignment.

In Table 7, the unstandardized coefficients of the model were examined to determine
the effect of Information Sharing, Decision Synchronization, and Incentive Alignment
on physical distribution service quality. The coefficient of intercept 0.892 indicates that
physical distribution service quality would change by 89.2% if the different aspects of
Information Sharing, Decision Synchronization, and Incentive Alignment were utilized
effectively. The beta coefficient of integrated planning was 0.397, indicating that a unit
change in Information Sharing would lead to a 39.7% change in physical distribution service
quality. Similarly, the beta coefficient of Decision Synchronization was 0.213, implying
that a unit change in Decision Synchronization would lead to a 21.3% change in physical
distribution service quality. Finally, a unit change in Incentive Alignment would lead to a
28.2% change in physical distribution service quality.

Table 7. Regression coefficient.

Model
Unstandardized Coefficients Standardized Coefficients

t Sig.
B Std. Error Beta

(Constant) 0.318 0.136 2.438 0.026

Information sharing 0.218 0.057 0.397 3.736 0.003

Decision synchronization 0.276 0.067 0.213 3.195 0.021

Incentive alignment 0.172 0.049 0.282 3.511 0.002

Dependent variable: Physical distribution service quality. Predictors: (Constant). Information sharing, Decision
synchronization, Incentive alignment. Source: primary data (2022).

The beta coefficient (β1) was 0.397; the p-value (0.003) was less than the significance
level (0.05). We therefore accepted Hypothesis 1 (information sharing positively affects the
quality of physical distribution of beverages). The beta coefficient (β2) was 0.213; the p-
value (0.021) was more significant than the significance level (0.05). We, therefore, accepted
Hypothesis 2 (decision synchronization has a positive relationship with beverages’ quality
of physical distribution). However, decision synchronization did not significantly predict
physical distribution service quality. The beta coefficient (β3) was 0.137, and the variable
was significant at the p-value (0.002), indicating a substantial relationship between incentive
alignment and physical distribution service quality. We, therefore, accepted Hypothesis 3
(incentive alignment improves the quality of the physical distribution of beverages).
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5. Discussion

This study supports the idea that information sharing, incentive alignment, and
decision synchronization methods have a significant influence on the service quality of
physical distribution. This finding is consistent with Azizi and Tarhandeh’s (2014) research
on collaborative supply chain practices and beverage production performance, which found
that “collaborative methods of information sharing, incentive alignment, and joint-decision
making do not equally enhance physical distribution services” [54]. Boyce (2014) asserts
that only environments with high-quality information have a major impact on operational
performance when it comes to information sharing, incentive alignment, and collaborative
decision making [56].

Our results on the significance of incentive alignment are consistent with those of
academics who have shown incentive alignment to be a significant predictor of performance,
including Igwe, Robert, and Chukwu (2016) [1]. According to Kempa, Tanuwijaya, and
Tarigan (2020), equitable distribution of incentives and risks along the demand chain
promotes physical distribution because participants are motivated to work so they can
benefit from the favorable results [9]. Some authors, such as Wetzel and Hofmann (2020)
and Ibn El Farouk et al. (2020), contend that sharing knowledge improves performance;
others, like Igwe, Robert, and Chukwu (2016), argue that this is only true if the knowledge
is of a high quality, is strategic in nature, and is supported by information systems [1,2,5].

We concur with Ibn El Farouk et al. (2020), who stated that higher performance
does not necessarily result from simultaneous decision making [5], in that our findings
show that decision synchronization is not a significant predictor of physical distribution
service quality. Decision synchronization did not predict SME supply chain performance, as
Naspetti et al. (2011) found [59]. This conflicts with the findings of researchers such as Igwe,
Robert, and Chukwu (2016) and Boyce (2014), who emphasized decision synchronization
as a key component in improving demand chain performance [1,56]. Numerous variables
might account for this outcome, which is specific to beverage demand chains in Europe.

In Greece, producers and distributors communicate in a limited way and mainly about
order quantities, reorder points, and difficulties related to distribution. This communica-
tion is usually not supported by specific information exchange systems, while low-level
technologies such as mobile phones and the Internet are used in a limited way, mainly
for routine information exchanges [9]. However, distributors in soft drink demand chains
are well aware of the benefits of increased sales and meeting certain targets when signing
distribution agreements, both for the upstream stages of the chain and for themselves. For
this reason, distributors work hard to achieve targets and increase sales, but in this case, the
information provided is tactical rather than strategic and therefore not a reliable indicator
of the quality of physical distribution services in soft drink demand chains.

Although the results of the research highlight the need for the participation of distribu-
tors in the decision-making processes of production organizations and vice versa, there are
limitations in that must be overcome. These are largely related to the trust between produc-
ers and distributors and consequently to the levels of information exchange. Specifically:

• A relatively high rate of unethical business activity is recorded in Greece, where
employees and collaborators share confidential information with competing producers
in order to be personally rewarded. This implies the possible leakage of important
information between competing companies.

• A significant number of soft drink distributors are not sole distributors, which means
that they carry and distribute brands from different companies and are not in a
position to consult all the businesses whose products they sell when making decisions.
Since distributors offer competing brands and may be tempted to reveal sensitive
information to competitors in exchange for better terms, manufacturers are wary about
sharing information and collaborative communication.

• Most of the time, distributors are informed about producers’ choices mainly for
implementation reasons; the synchronizing of decisions is not critical to the Greek soft
drinks industry. Distributors, for example, are required to follow the suggested retail
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price of a particular soft drink brand. The distributor may charge more than the listed
retail price, but the products cannot be sold for less than that amount [1,3,4].

Recommendations and Proposals

According to the research results, collaborative communication PDSQ downstream is
important, which is acknowledged by the makers of soft drinks. Therefore, it is advised
that manufacturing facilities adopt the many components of collaborative communication,
such as information exchange and incentive alignment.

In the case of Greece, in order to establish collaborative communication in the soft
drinks and beverages industry, trust must first be built between manufacturers and distrib-
utors. This can be achieved through a series of actions that may include:

• Establishing exclusive cooperation between producers and distributors;
• Agreement for the signing of confidentiality agreements between producers and

distributors, as well as joint drafting of plans for quality and operational procedures
in information and distribution;

• Adoption and training of personnel in modern means of communication and information;
• Joint training of the personnel of the manufacturers and distributors in common

operational matters.

Building trust can be a conduit for sharing information, aligning incentives, and
synchronizing decisions in the beverage industry, with the ultimate goals of improved
quality of processes and increased profits for all involved.

6. Conclusions

The findings of this study demonstrate how elements of cooperative communication,
such as information sharing, coordinated decision making, and aligned incentives, improve
the quality of physical distribution services in soft drink supply chains. When researching
collaboration in supply chains, many scientists fail to specify whether they are focusing
on vertical or horizontal cooperation. The quality of physical distribution services in the
developing world was the main topic of our study, which focused on vertical cooperation
between producers and distributors. According to the literature review, information
sharing, incentive alignment, and decision synchronization improve the quality of physical
distribution services in demand chains. Collaborative communication has received less
attention than the quality of physical distribution infrastructures in less developed countries.
Our model of information sharing, incentive alignment, and simultaneous decision making
produced a significant impact even though it only explained 53.5% of the variation in
physical distribution service quality. This may be a starting point for further investigation
into vertical collaboration or the actual distribution of services in Greece and other nations
in Europe. A key component of collaboration that influences the quality of physical
distribution services is the alignment of incentives. Managers in the beverage sector and
individuals in the demand chain now have the opportunity to devise improved strategies
for aligning incentives as a result of its discovery.

6.1. Limitations

The issues with the study design and execution are mostly responsible for this work’s
shortcomings. The COVID-19 pandemic has been a huge obstacle to all of our efforts.
Although attempts were made to prevent bias, it is probable that it still exists. The respon-
dents’ unwillingness to complete the questionnaires on time and completely should be
taken into account as another restriction. In the future, a comparable investigation may
investigate the opinions of a sample that encompasses a whole nation or area. Additionally,
given that Western Macedonia is now going through a decarbonization period, there may
be a direct relationship between technology, the University of Western Macedonia, and
local and regional growth
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6.2. Areas for Future Research

The degree to which different dimensions affect cooperation varies, so future research
might examine why they change in various contexts.

The perceptions of producers and distributors regarding physical distribution service
quality were examined in this research, but not the perceptions of final soft drink consumers.
Future research should include final consumers’ opinions about the quality of physical
distribution services.
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