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Abstract: The best business relationships are built as relationships between people and organizations
that work together to achieve common goals. In the current digital era, B2B collaboration relationships
are essential for business success. The response time to customer requests can be a key factor in
maintaining these relationships and obtaining a competitive advantage. The use of VBA automation
for repetitive tasks can help speed up this process, but it is important that computer operators have
medium knowledge about using VBA macros. This work deals with issues related to improving
response times to requests received by email, using a macro program for repetitive tasks. The
empirical study was conducted on an average of 50 daily emails for order confirmation, with an
average writing time of 68 s per email, resulting in a potential reduction in working time for the
operator of approximately 1 h/day, only for order confirmation. The results show a significant
improvement in working time for computer operators, using VBA buttons for repetitive tasks.

Keywords: business relationships; B2B collaboration; time management; VBA automation; macro
programming; job satisfaction; performance; sustainable human resources management

1. Introduction

The principle that lies at the heart of a successful and long-term business relationship in today’s
world is efficient communication and collaboration between parties. This can be achieved through
building a relationship of trust, understanding the needs and objectives of each party, adopting an
open, transparent communication style, and implementing appropriate mechanisms for problem
resolution. Additionally, it is important to pay special attention to meeting the needs of the customer
and to adopt a personalized approach in the relationship.

Customer relationship management is a strategic business approach that is supported by relational
marketing theory. It is defined as a "process of acquiring, retaining, and partnering with selective customers

to create superior value for the company and the customer" [1].
The best business relationships are built as relationships between people and organizations that

work together to achieve common goals and recognize that the goals of the stakeholders can create a
symbiosis that leads to long-term success for both parties [2,3].

In this work, the authors propose a method for improving the collaboration relationship between
the supplier (S) and the customer (C). The main objective is to reduce the response time of S to C, when
communication is done by email, for different requests between the two parties.

Regarding the waiting time, customers do not want to wait too long on the phone or when they
make online inquiries. On average, they will hang up after two minutes, and one-third of them will
not bother to call again. In email communication, most customers will not wait more than one or two
days for an answer.

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.
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2. Literature review

A prompt response to a C (for example, for a quote request) shows the interest and availability
of F to meet the needs of C and to build a relationship of trust and professionalism with him. Such a
response can lead to additional business opportunities and increased customer loyalty.

F. Jamaluddin et al. [4] have shown in their study that approximately 73.13% of the reviewed
works focused on collaboration relationships, 19.40% on cooperative relationships, 7.46% on
transactional relationships, 2.99% on competitive relationships, which shows that relationship S
– C is continuously studied and new methods are being sought to improve it, the main goal being to
increase the value brought by both parties [5–7].

Due to the rapid growth of e-commerce in recent years [8], as well as the impact of the COVID-19
pandemic on B2B collaboration relationships [9], the speed of communication has increased and the
waiting time has decreased, which for many represents a challenge or an opportunity, depending on
the digital skills held.

The results of the studies show that collaborative relationships have positive effects on financial,
innovation, operational, environmental, social, and economic performance. Collaborative relationships
improve financial performance through increased sales, profitability, revenue, return on assets, market
share, return on investment, and sales return [10–13].

Operational performance is improved as a result of collaborative relationships in terms of reducing
investments, operational costs, order cycle times, safety stock levels, cycle time, and total life cycle,
and improving stock levels, and delivery timelines. Collaborative relationships improve innovation
performance by increasing responsiveness, radical and incremental innovations, process improvement,
and creating new products [14–16].

The COVID-19 pandemic has had a significant impact on supply chain management activities
in the European Union (EU). The sudden and widespread nature of the pandemic has created
unprecedented disruptions in global supply chains, causing shortages of goods and materials, delays
in production and delivery, and increased costs.

In the EU, the pandemic has highlighted the vulnerabilities of supply chain networks, particularly
the reliance on a few key suppliers for critical goods and materials. The disruption of global trade
flows has also exposed the challenges of maintaining continuity of operations and resilience in the face
of crisis. One of the main impacts of COVID-19 on supply chain management in the EU has been the
disruption of global trade flows [17].

Additionally, the pandemic has accelerated the adoption of digital technologies in supply chain
management, as companies have had to quickly adapt to new ways of working in order to continue
operating during the crisis [18].

On a global scale, the pandemic has affected supply chains in a similar way. The sudden closure of
borders, travel restrictions, and the reduction of shipping capacity has resulted in delays and increased
costs for shipping goods. The pandemic has also exposed the vulnerabilities of global supply chains,
particularly the dependence on a single supplier or geographic location [19].

In the post-pandemic era, supply chain management is expected to adapt to the new reality of the
digital era. The use of digital technologies such as block-chain, artificial intelligence, and the Internet
of Things (IoT) can help improve supply chain visibility, increase efficiency and reduce the risks of
disruptions. Additionally, the shift to e-commerce and the growing demand for contact-less deliveries
have accelerated the adoption of digital technologies in supply chain management [20,21].

Digital technologies can help businesses better track and manage inventory, identify and mitigate
risks, and improve communication and collaboration with suppliers. The use of digital technologies
can also enable companies to quickly adapt to changes in demand and supply, improving their
resilience to future disruptions.

The perception of human operators for the adaptation in the digital age of supply chain
management is a complex topic that can vary greatly depending on the individual and their level of
experience and expertise. Some operators may view the transition to digital systems as a positive
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change, as it can lead to increased efficiency and productivity. However, others may view it as a
negative change, as it can lead to job loss and the need for retraining.

On the other hand, operators who are more experienced and familiar with digital technologies
may find the transition to digital systems to be a more seamless process. They may be more comfortable
working with new technologies and may find it easier to adapt to new ways of working [22].

"Operator 4.0" is a term used to describe a worker in an Industry 4.0 organization, which introduces
new digital technologies such as the Internet of Things. These operators are able to manage these
technologies and in turn, they support their activities [23–26].

Small and Medium Enterprises (SMEs) play a vital role in the economy, and the importance of
supply chain management in their success cannot be overstated. A well-managed supply chain can
provide SMEs with numerous benefits, including improved efficiency, lower costs, enhanced customer
satisfaction, and increased competitiveness. In order to reap these benefits, SMEs must have strong
relationships with their suppliers, customers, and other stakeholders.

Supplier relationships are critical in ensuring the availability of quality raw materials and
components in a timely manner. By establishing close working relationships with suppliers, SMEs
can negotiate better prices, secure long-term supply contracts, and reduce the risk of supply chain
disruptions. SMEs can also work with suppliers to improve product quality and reduce waste, which
in turn can help reduce costs [27].

Customer relationships are also important in supply chain management, as they play a critical
role in shaping demand for the products and services of SMEs. By building strong customer
relationships, SMEs can better understand customer needs and preferences, leading to improved
customer satisfaction and increased sales. This can also help SMEs develop their reputation in the
market and enhance their competitiveness [28,29].

Other stakeholders, such as logistics providers, financiers, and regulatory agencies, are also critical
components of the supply chain. SMEs must work closely with these stakeholders to ensure that their
supply chains are functioning optimally. This may involve negotiating favorable terms and conditions,
obtaining financing to support growth, and ensuring compliance with relevant regulations.

In the case of written communication between S and C, where many requests are repetitive, it
is proposed to use Visual Basic for Application (VBA) for automating repetitive tasks. This reduces
waiting time, such as by adding more members to the support team, or by using tools for quickly
redirecting calls to available agents or quick response tools, which pleases customers [30,31].

3. Methodology

The use of digital technologies in supply chain management, such as automation, artificial
intelligence, and big data analytics, has the potential to streamline processes, reduce costs, and
improve decision-making. This can lead to significant improvements in supply chain performance,
but it also requires human operators to adapt to new technologies and ways of working [16,27,32].

For operators with limited experience or familiarity with digital technologies, the transition
to digital systems can be challenging. They may find it difficult to understand and use the new
technologies and may require additional training and support. This can be especially true for older
operators who may have limited experience working with technology and may find it harder to adapt
to new ways of working [21,33].

How quickly should emails be responded to by customers?

Many studies show that while some customers are still okay with a 24-hour response time, 31.2%
of surveyed customers want a response in an hour or less. A response within an hour will meet the
expectations of 88% of surveyed consumers [34].

The analysis hypotheses are:

Hypothesis 1. The partnership is carried out in the Business to Business (B2B) area;
Hypothesis 2. Not all suppliers, small and large, have dedicated tools in which orders can be

automatically transmitted/confirmed;
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Hypothesis 3. The majority of S – C communication takes place via email and telephone;
Hypothesis 4. The most frequently used S – C communications are requests for quotes (RFQ) and

order confirmations (OC) sent via email;
Hypothesis 5. The communication tool used is Microsoft Outlook.

Taking into account the above hypotheses and with the main goal being the automation of
repetitive tasks and reducing response times to customers, the option was chosen to create special
buttons that will perform 90% of the repetitive tasks that would be done by a human operator.

The four basic steps proposed for creating a button with an automatic response but under the
control of the operator in the Microsoft Outlook email tool are, Figure 1:

Figure 1. Map with steps to create automatic button.
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a) Creating a custom message that will be used as a template for automated responses to received
emails.

b) Creating the VBA macro, where the action to be performed by the button will be established
using the programming tool.

c) Creating the button, in which the button will be created in the email tool interface and the VBA
program created previously will be associated with it.

d) Testing the created button, where it is recommended to test the program on a test email before
using it on official emails to the customer.

4. Results and discussions

The use of VBA programming language requires a minimum level of knowledge in the field, but
at the same time, specialists from the IT department or even from outside the company can be called
upon to create such mini-programs.

4.1. Creating the personalized message

Figure 2 represents the stage in which the text, which will be used as a semi-automatic response,
is chosen and written because the operator decides when to respond to the customer’s email. In this
case, an example message has been taken that will be sent to the customer for confirmation of the
processing of the order.

Figure 2. Email template for order confirmation.

When the operator processes the order, he checks the stock of products and calculates a delivery
date that must be confirmed by the customer. Only the delivery date is entered in the body of the
email, without the operator having to write the entire message.

The time required to write the standard text multiplied by the total number of similar emails used
in one day, results in the "dead" time that the operator can use in another way, eq. 1:

tD = n · tw (1)

where: tD = „dead time”, tw = time to write an email, n = total number of similar emails per day.

4.2. Creating the macro program in VBA.

To create a macro in Outlook, you will need to have a basic understanding of the following:
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a) The Outlook object model: This is the structure of the Outlook application and its various
components (e.g. mail items, calendars, contacts, etc.). Understanding the object model will
allow you to navigate through Outlook and interact with its different elements.

b) Visual Basic for Applications (VBA): This is the programming language used to write macros
in Outlook. Knowing VBA will allow you to write code that can automate tasks and actions
within Outlook.

c) Outlook events: These are actions that trigger a macro to run, such as receiving an email,
sending an email, and others. Understanding events will allow you to create macros that run
automatically when certain actions occur within Outlook.

d) Outlook security: Macros are a security risk if they are not properly secured. Understanding
Outlook’s macro security settings will allow you to create macros that are safe to run.

e) Debugging: Being able to debug your code will save you a lot of time, you’ll be able to find and
fix errors that may appear in your code.

It may also be helpful to have a basic understanding of programming concepts, such as loops,
variables, and logic structures, which will be used in the VBA code. Additionally, it can be helpful to
have experience using Outlook for everyday tasks, as this will give you a good sense of what types of
tasks can be automated with macros.

Following the methodology proposed in Figure 1, this step represents an important phase and
requires programming knowledge, in case specialists are not consulted. The "Developer" tab is
activated and the "Visual Basic" command is opened. In the new window, a new project is created,
named accordingly, and modules are created that will be associated with each button individually.
After naming the module, the macro program associated with the desired action for the button is
created.

In this case, the program created performs an action of responding to email, in which, from the
received email, it takes all the recipients, the subject of the message, and its attachments. Also, the
path where the template message created in the previous step is to be taken from is introduced here.
The program is checked, validated, and tested. Errors that appear are corrected and the next step is
taken (Listing 1).

Listing 1. Macro code for the reply action.

Sub ReplyEmailTemplate () ’open and define the action for the button

Dim origEmail As MailItem

Dim replyEmail As MailItem

Set origEmail = Application.ActiveWindow.Selection.Item (1)

Set replyEmail = Application.CreateItemFromTemplate("C:\Users\username\AppData\

Roaming\Microsoft\Templates\NameTemplateEmail.oft") ’setting the path to the

email template created in the previous step

replyEmail.To = origEmail.Sender ’keep original sender

replyEmail.CC = origEmail.CC ’keep original CC , if there is one

replyEmail.Subject = origEmail.Subject ’keep original subject for email

replyEmail.HTMLBody = replyEmail.HTMLBody & origEmail.Reply.HTMLBody

replyEmail.Display

End Sub ’close button action

In case there will be more actions of different types, such as responding to RFQ, redirecting email
for RFQ resolution, negative response to RFQ etc., it is recommended that each button have its own
individual module, created with the desired action.

4.3. Creating the personalized button

Creating VBA buttons in Outlook typically involves the following steps:

a) Opening the Outlook VBA editor: This can typically be done by going to the "Developer" tab
in Outlook and selecting "Visual Basic" or "Macro";
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b) Creating a new module: This is where the code for the button will be written and stored;
c) Writing the code for the button: This will typically involve using VBA or Visual Basic for

Applications, which is a programming language that allows you to create macros and automate
tasks in Outlook;

d) Assigning the button to a specific Outlook function or feature: This can be done by creating
a button and linking it to the code you have written, or by assigning the button to a specific
function or feature in Outlook;

e) Testing the button: After the button is created, it should be tested to ensure that it is functioning
correctly and performing the desired task;

f) Customizing the button’s appearance, size, and location on the Outlook interface;
g) Saving the button in the Outlook;
h) Deployment the button for specific users or all users.

Following the methodology outlined in Figure 1, to create a button in the working interface, the
first step is to open the customization of tabs using the "Customize the Ribbon" command. In the new
window that opens, create and name the new tab, then create and name the new group that the new
button will be a part of, and finally insert the macro program created earlier. Give a name and assign a
symbol to the new button, and validate them with OK.

Check the creation of the new button in the interface, as per Figure 3, and proceed to the step of
checking and testing the newly created button.

Figure 3. Create tab and action button.

4.4. Testing the created button

Testing a VBA button in Outlook typically involves the following steps:

a) Create the VBA script: This involves writing the code for the button using VBA and making
sure that it is properly formatted and functional.

b) Test the button in the Outlook VBA editor: Once the script is written, it can be tested in the
Outlook VBA editor to ensure that it works as intended and that there are no errors.

c) Test the button in Outlook: After the button has been tested in the VBA editor, it can be
implemented in Outlook and tested to ensure that it works as intended and that it integrates
seamlessly with the Outlook interface.

d) Test the button with different email scenarios: It’s important to test the button with different
email scenarios, such as different types of attachments or different recipients, to ensure that it
functions properly in different scenarios.

e) Test the button’s performance: The performance of the button should be tested in real-world
scenarios, this includes the time it takes to complete the task, the speed and efficiency of the
button, and any potential bottlenecks.

f) Test the button’s security: The security of the button should be tested to ensure that it does not
compromise the security of Outlook or the user’s information.
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g) Test the button’s stability: The stability of the button should be tested to ensure that it does not
cause Outlook to crash or otherwise become unstable.

In this stage, where only the VBA program associated with the corresponding button is tested, it
is recommended that the attempts be made on test emails, in order to avoid testing directly on the
request received from the customer.

If errors occur in the semi-automatic command function, they will be reported in the VBA window,
where the appropriate adjustments and modifications can be made.

4.5. Results

Using these semi-automatic responses has resulted in an improvement in working time and the
promptness of the response sent to the customer. With an average of approximately n = 50 order
emails per day, where the operator only needs to confirm the customer with an OC, and with a median
writing time of tw = 68 s per email, the total writing time amounts to approximately tD = 3400 s, which
means that the operator would lose approximately 1 hour per day writing the same email for OC.

Based on the premise that the working time of a computer operator is 8 hours per day, and the
main task is responding to emails received from customers, the Table 1 shows the average times for
writing an email. For Operator 1, an average writing time of 68 seconds for an OC category email, 73
s for an RFQ category email and 175 s for another general category were considered. Also, different
situations were taken into account where an operator is faster than others. Five cases of operators were
analyzed, and as shown in the Table 1, Operator 2, being the fastest, has more dexterity with computer
operation, while Operator 5, being the slowest in writing emails, for various reasons: less computer
operation skills or his advanced age and motivation has decreased.

Table 1. The average time of writing an email.

Operator
Average writing time per email, tw

OC,
n = 1

RFQ,
n = 1

other email,
n = 1

Operator 1 68 s 73 s 175 s
Operator 2 60 s 70 s 149 s
Operator 3 83 s 94 s 168 s
Operator 4 52 s 60 s 183 s
Operator 5 103 s 142 s 245 s

The Table 2 shows that for the five types of operators, a number of daily emails n = 50 from the
OC category, n = 25 emails per day from the RFQ category, and other unexpected emails, n = 15, were
considered for the analysis. By analyzing the total time, Ttot, necessary for writing the emails in the
mentioned categories and comparing the data for the five operator cases, it was found that there is a
significant amount of time allocated to only writing emails. This time, referred to above in the eq. 1 as
dead time tD, is practically a lost time that operators could use for other purposes.

Table 2. Total time for writing emails.

Operator
Email category Total

writing time, TtotOC,
n = 50

RFQ,
n = 25

other emails,
n = 15

Operator 1 3400 s 1826 s 2626 s 7852 s
Operator 2 3000 s 1750 s 2235 s 6985 s
Operator 3 4150 s 2350 s 2520 s 9020 s
Operator 4 2600 s 1500 s 2745 s 6845 s
Operator 5 5150 s 3550 s 3675 s 12375 s
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In this paper, these categories of emails, with similar content in over 90% of cases, can be
considered as repetitive operations, in which operators can use certain assisting tools to eliminate
these writing times for emails.

The proposed solution in this work, to use VBA buttons, is an alternative to replacing the writing
of email-by-email and can significantly decrease the tD time, making the operators more efficient and
productive at the same time.

The Table 3 presents a SWOT analysis of the proposed solution, which is using VBA buttons for
repetitive actions of computer operators. In addition to the advantages brought by this method, some
major disadvantages have been identified, such as knowledge regarding the macro programming
language VBA and an increased potential risk for data security. Additionally, the proposed method
is recommended for small companies with a relatively small number of employees, as in most
medium-large companies there are special tools for solving repetitive tasks, such as CRM, ERP,
etc.

Table 3. SWOT analysis for using VBA buttons in Outlook.

Strength Weakness

- Increased efficiency in repetitive tasks;
- Limited functionality compared to other

automation tools;

- Customizable to fit specific business needs;
- Requires medium knowledge of VBA

programming;
- Potential for significant time savings for computer

operators;
- Risk of errors if not implemented or used correctly;

- Ability to improve response times to customer
requests;

- May require regular maintenance and updates;

- Can provide a competitive advantage in terms of
customer service;

Opportunities Threats

- Potential to expand automation to other areas of the
business;

- Risk of job displacement for certain roles;

- Can be integrated with other software and tools; - Dependence on technical knowledge and resources;
- Opportunity to streamline and optimize business

processes;
- Potential for data security risks if not properly

secured;
- Can improve customer satisfaction and retention; - Limited support and resources for troubleshooting;

- Can improve overall productivity and revenue;
- Risk of losing competitive edge if not kept up to

date with advancements in automation technology;

By implementing this method of work, efficiency in working time can be obtained for computer
operators. Furthermore, depending on the volume of emails, there can sometimes be a delay of 1-2
days in responding to the customer when going with the option of writing individual emails for each
one. This delay in responding to the customer can sometimes lead to a decrease in future orders.

The implementation of semi-automatic responses in Outlook for computer operators has resulted
in improved working time and promptness of the response to customers. This method not only
increases efficiency for the operator but also reduces delays in responding to customers, which can
ultimately lead to increased customer satisfaction and future business opportunities.

5. Conclusions

When an operator is faced with the task of writing approximately 50 OC emails per day, and if the
average time spent writing each email is 68 s, then the operator loses approximately one hour of their
work time solely writing repetitive emails. This can be a problem for the efficiency and productivity of
the operator’s work, as well as for the efficiency and satisfaction of customers who may have to wait
longer for their OC. A potential solution would be to use automation, such as VBA macros, to speed
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up and simplify the process of writing these repetitive emails, as well as to free the operator for other
important tasks.

The advantages of using VBA in Outlook for computer operators include:

• the ability to automate certain repetitive tasks, such as sending email messages or generating
reports;

• increased efficiency and productivity by eliminating human errors and shortening the time
required for certain tasks;

• the ability to customize Outlook to fit the specific needs of the user or company;
• the ability to create complex reporting tools or automated reports that would be difficult to

achieve manually.

The disadvantages of using VBA in Outlook for computer operators include:

• the need for programming knowledge to create and modify macros;
• the risk of errors or problems if macros are written or modified incorrectly;
• the possibility of introducing security issues if macros are not written or managed properly;
• the possibility of creating dependence on these macros, which may make it difficult or impossible

to perform certain tasks without them.

The implementation of VBA macros in Outlook can help to address the problem of writing
repetitive emails and improve the efficiency and satisfaction of customers by reducing the wait time
for their OC. However, it is important to consider the need for programming knowledge and the risk
of errors and security issues associated with using these macros.

The COVID-19 pandemic has had a profound impact on supply chain management in SMEs. The
pandemic has disrupted global trade, increased pressure on supply chains, and led to a shift towards
digitalization. SMEs must respond to these challenges by adopting new technologies, processes, and
practices to ensure that their supply chains are more resilient, flexible, and agile in the face of future
disruptions.

The success of SMEs in the supply chain depends on the strength of their relationships with
suppliers, customers, and other stakeholders. By establishing and maintaining these relationships,
SMEs can improve their supply chain efficiency, reduce costs, enhance customer satisfaction, and
increase competitiveness, leading to long-term success.
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The following abbreviations are used in this manuscript:
S Supplier
C Customer
OC Order Confirmation
RFQ Request for Quote
VBA Visual Basic for Application
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