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Abstract: As a contributor to economic efficiency, this paper explores the automation of direct
sales management in the restaurant industry for business optimisation. The study attempts to
examine the effect of automated systems on labour cost, sales increase, customer satisfaction and
overall profitability in restaurants. A comparative analysis of 100 restaurants (50 of which have used
automation technologies and 50 with no automation technologies) was conducted using the
descriptive research methodology. Critical performance indicators data was collected over six
months and analysed statistically using t-tests. The results indicate significant benefits associated
with automation: According to restaurants that applied automated systems, they achieved a 15 per
cent decrease in labour costs, a 20 per cent rise in monthly sales, a 10 per cent better customer
satisfaction and a 25 per cent increase in profit margins. These findings challenge conventional

perceptions about restraint business, which need to rely on hands-on methods. They propose that
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restaurants can profit from looking to digital tools to improve business performance incrementally.
The study says the march for automation is not a trend but an opportunity to increase economic
productivity in the restaurant industry. These systems will benefit most from the strategic
implementation of automation technologies based on restaurant type, continuous staff training, and
recommendations. The practical implications of automation are highlighted in this research, which
contributes to existing literature and informs restaurant operators and policymakers seeking to thrive

in an ever more competitive market.

Keywords: Digital tools, Business optimisation, Sales management, Automated systems,
Economic productivity.

Introduction

A constantly changing, competitive field has characterized the restaurant industry, and
businesses must adjust to consumer preferences, market trends, and technology (Daradkeh et al.,
2023). Over the past decade, technology's rapid evolution has fundamentally reshaped how many
industries operate, including the hospitality and food service sectors (Munshi et al., 2019).
Automation systems aimed at improving direct sales processes are among the most important
technological developments affecting the restaurant industry. With an increasing focus on
automation, restaurants use self-service kiosks, mobile ordering, payment solutions, and customer
relationship management (CRM) tools to enhance efficiency and boost customer satisfaction and
profitability (Elhajjar et al., 2023).

Automation in restaurants, which promises to cut operational costs and meet growing
consumer demand for convenience and speed, will streamline to the advantage of both restaurant
owners and diners. As e-commerce and digital transformation take over in the fields, consumers now
expect an unhindered, seamless experience whether they are dining in, ordering via takeout, or
interacting with the restaurant brand online (Betrand et al., 2023). With that shift, restaurant
operators have turned their existing workflows on their heads, and automation is now seen as a
powerful way to improve economic efficiency while meeting new expectations (Yang et al., 2020).
Moreover, it ensures efficiency in economic productivity, which, as a result, improves the country's

macroeconomic variables.

Now more than ever, automatic sales processes are relevant since restaurants are experiencing
labour shortages, rising wages, and heightened health concerns (Viardot et al., 2023). Automation
solves the abovementioned problems, allowing restaurants to serve with fewer staff and possibly
even better service. A good example is self-ordering kiosks, which reduce the number of employees
needed for the front of the house, and mobile ordering platforms, which simplify ordering and
payment for dine-in and delivery customers. Similarly to CRM, such systems help restaurants gather
valuable customer data that helps restaurants offer personalised promotions and increase customer
loyalty (Leung & Loo, 2022).
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While the advantages of automation are apparent, adoption within the restaurant industry is by
no means danger-free. The upfront costs of implementing automated systems can be more than too
many smaller, independent restaurants can handle, and others could fear the loss of their
personalised, human interaction in the dining experience (Ndhlovu & Dube, 2023). In addition,
automation integration into some restaurants has been successful, although the impact of such
systems on overall economic efficiency remains underexplored. There is much to be investigated
regarding how automation can improve profitability while maintaining or improving the customer
experience (Elhajjar et al., 2023; Kaushal & Yadav, 2023).

Research Problem

The main research problem addressed here is the absence of a comprehensive understanding
of how automation of direct sales processes affects economic efficiency in restaurants. While
previous research looks at the adoption of digital ordering systems in the food service industry as
well as the impact of technology on customer satisfaction, the relationship between these
technologies and a restaurant's financial performance remains unclear. While many studies have
focused on individual components of automation, self-ordering kiosks or mobile apps, few have
looked anew at the overall integration of multiple automated systems and their overall impact on a

restaurant's profit margin.

Additionally, the literature has not fully addressed the long-term sustainability of automation in
restaurants, given that market conditions can be highly volatile, labour shortages can be
problematic, and their installation can, over time, increasingly be in conflict with consumer
behaviours. Previous research has primarily focused on how technology adoption affects a
restaurant in the short term. However, there has not been a thorough analysis of how automation
can change a restaurant’s economic resilience and adaptability over time. This implies a need to dig
deeper into the broader impacts of automation, particularly its implications on economic efficiency,

cost management and long-term profitability within the food service industry.
Research Aim

One of the main aims of this study is to check how the automation of the direct sales process
affects the economic efficiency of restaurants. This research studies the influence of automation
technologies (such as self-service kiosks, mobile ordering systems, digital payments and CRM tools)
on key performance indicators: payback, labour costs, and customer satisfaction and suggests how

automation can lead to long-term, successful financial results in the restaurant industry.
Research Questions
The study addresses the following key research questions:
1. How does implementing automated direct sales processes affect restaurant labour costs?
2. To what extent does automation improve restaurant customer satisfaction and retention?

3. What is the overall impact of automation on the profitability of restaurants?
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Research Objectives
Based on the research questions, the study pursues the following objectives:

1. To analyse the reduction in labour costs associated with adopting automation

technologies in restaurants.

2. To assess the influence of automated systems on customer satisfaction and loyalty in the

restaurant industry.

3. To evaluate the effect of automation on restaurants' overall profitability and economic
efficiency.

Research Hypothesis
The following hypotheses guide the research:

H1: The implementation of automation technologies in direct sales processes leads to a

significant reduction in labour costs for restaurants.

H2: Using self-service kiosks, mobile ordering platforms, and CRM systems positively impacts

customer satisfaction and retention.

H3: Automation of direct sales processes significantly improves restaurants' profitability and

economic efficiency.

This research is relevant because more and more restaurants are turning to technology to solve
operational issues since the COVID-19 pandemic (Fainshtein et al., 2023; Kim et al., 2023). Over the
past several years, automation has emerged as the answer to labour shortages for improving the
customer experience and maximising profitability. However, although the adoption of automation
technologies has accelerated, there has been little substantive empirical evidence of their costs and
benefits over time. This study will better understand how automation impacts restaurant operations

for small, independent, and larger chain restaurants.

Recent scientific literature reviewed finds that while many papers have looked at the customer
experience impacts of specific technologies, such as self-ordering kiosks, few have examined the
overall economic impact of automation across a variety of systems (Jabeen et al., 2022; Nam et al.,
2021; Zhang & Jin, 2023). They researched the role of digital technology in hotel industries but did
not consider the impact of the cumulative power of such systems on profitability. Likewise, others
like Pansari and Kumar (2017) and Steinhoff et al. (2023) looked at the use of technology in customer
engagement without consideration of its broader financial implications. This research covers this

gap by understanding how automation can impact overall economic efficiency for restaurants.

This study finally contributes by considering money's role in the trade-off between automation
and economic performance in the restaurant industry. It will also direct insight into how automation
could create actionable value for restaurant owners, operators, and policymakers, as well as its
potential to increase economic efficiency and long-term business success.
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Literature Review
Conceptual Underpinning

Automation technologies have changed how the restaurant business similarly operates
regarding direct sales processes (Chakraborti, 2022; Swink et al., 2022). In the context of restaurants,
automation is using technology to perform a task without human involvement. In this context, it refers
to systems like self-service kiosks, mobile ordering platforms, digitised payment solutions, and
customer relationship management (CRM) tools (Leung & Loo, 2022). The wide use of these
technologies to streamline order-taking, payment processing and customer management has
drastically reduced the need for manual labour and boosted operational efficiency. For restaurants,
many challenges are perceived as solvable: labour shortages, rising wages, and changing consumer
demands for faster, more convenient services. While there are benefits associated with automation

and its potential, the long-term economic impact of automation is still debated.

In recent years, research in this area has also demonstrated that automation can enhance
customer satisfaction and profitability, although such benefits differ by region and type of
establishment. Despite high labour costs and a propensity towards fast, tech-driven experiences,
adopting automation technologies has been widespread in developed countries (Ferrari, 2022).
Alternatively, they argue that restaurants in developing countries take longer to adopt these
technologies because of higher initial costs and the fear of displacing human workers (Ndhlovu &
Dube, 2023).

Many factors affected the economic impact of automation in the restaurant, such as the size of
the restaurant, the type of cuisine, and the local market environment (Seo & Lee, 2021). Larger chain
restaurants have the financial resources to build full-blown automation systems, allowing them to
standardise operations and reduce costs at multiple locations. While larger chain restaurants have
the initial costs of automation, they also see the immediate ROLI. In comparison, smaller independent
restaurants may find they cannot afford automation upfront and may never recoup the investment.
Additionally, the success of automation also relies on how well it fits into other business processes

like inventory and customer feedback systems.
Theoretical Framework

This research is based on several theoretical points of view: the Technology Acceptance Model
(TAM) by Maranguni¢ and Grani¢ (2015) and the Resource-Based View (RBV) of (Lockett &
Thompson, 2001). According to the Technology Acceptance Model, the success of any technology
depends on the perceived usefulness and ease of use that technology enjoys among employees
and customers (Saadé & Bahli, 2005). In the restaurant's context, automation technologies should
perform tangible benefits like faster service and lower labour costs. However, they must be easy for

customers and employees to use without harming the overall dining experience.

In contrast, the Resource-Based View (RBV) suggests that a firm’s resources and capabilities are

the central drivers of a firm’s competitive advantage (Kruesi & Bazelmans, 2023). This study considers
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automation a strategic resource to keep restaurants efficient, improve customer service, and
increase profitability. Automating restaurant processes can help you gain a competitive advantage
by cutting customer waiting times, achieving a faster, more efficient service, and using customer data

to develop targeted marketing and loyalty programs.
Empirical Review

The adoption and impact of automation in the restaurant industry are discussed in the
literature. In industrialised countries, notably North America, Europe, and Asia, automation
technologies have become intrinsic to fast food chains and casual dining establishments (Pereira et
al., 2022; Popkin & Reardon, 2018). Most of these technologies are used to shorten wait times,
increase order accuracy, and increase customer satisfaction. Mobile ordering platforms have gained
popularity nowadays, as people can order and pay with their smartphones without needing people
to come in person (Klouvidaki et al., 2023; Martin-Martin et al., 2022).

CRM tools are another trend in managing customer relationships and improving customer
retention (Madhovi & Dhliwayo, 2017). Customers want to be treated as individuals, so gathering
data about their preferences and purchases drives customer engagement and repeat business (Afaq
et al., 2023). In this context, automation surpasses efficiency, and automation, or lack thereof, can

help customers gain more value.

However, adopting automation in developing countries is slow for two reasons: high initial cost
and lack of infrastructural support for such technologies (Ndhlovu & Dube, 2023). However, many
nations in Southeast Asia and Latin America are starting to embrace automation to combat rising
labour costs and changing consumer demands. For instance, in countries such as Japan and China,
fast food and casual dining outlets use automation technologies such as self-service kiosks and

robotic servers in fast food chains (Reis et al., 2020).
Gaps in the Literature

However, there are still gaps, even with the expanding literature on restaurant automation.
First, there is a long absence of longitudinal studies that examine the long-term effects of automation
on the profitability or public satisfaction of restaurants. While most studies concern short-term results
such as reduced waiting time and immediate cost savings, they ignore how these technologies
influence long-term effects on a restaurant’s financial performance. Second, there is a vast body of
research on the uptake of automation in developed countries. However, relatively little work has
been done on its adoption in developing countries, especially in Africa and parts of the Middle East.
Furthermore, these regions may face challenges in tackling automation technologies, like limited

access to digital infrastructure and a lack of skilled staff to manage such systems.

Third, future research needs to better integrate many other restaurant technologies, including
inventory management systems and customer feedback platforms, with automation. Most studies
examine the effect of one technology, such as self-service kiosks or mobile ordering platforms, but

very few study all these systems jointly to improve the overall performance of the restaurant.
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Research Methodology

In this section, following Seo and Lee (2021), the methodology we utilised to assess the impact
of automation in direct sales processes on economic efficiency in the restaurant industry is
described. A combination of descriptive and quantitative methods analysed the data collected from
restaurants that used automation technology. Automation's impact on key performance indicators,

like profitability, labour costs, and customer satisfaction, was simulated using the data.
Sample

For this study, a sample of 100 restaurants was used, with an equal number of restaurants that
have used automation technologies (Group A) and those that have not (Group B, the control group).
The restaurants were selected to represent various sizes (small, medium, and large) and types (fast

food, casual dining, and fine dining) to ensure diversity and relevance to the research purposes.

e Group A: 50 restaurants that use automation technologies like self-serve kiosks, mobile

ordering platforms, digital payments, etc., and CRM systems.
e Group B: 50 restaurants still rely on the 'old" way of doing things.

Data on labour costs, monthly sales, customer satisfaction ratings, etc., were collected over six

months, removing seasonal anomalies and market conditions.
Data Collection

Surveys and business performance records of the participating restaurants were collected as

data. The survey targeted restaurant managers and collected information on:
e Changes before and after introducing automation.
e Total revenue and average order value taken.
e Measuring customer satisfaction using customer feedback surveys and repeat visit rates.
e Average order processing time and wait times are efficiency measures.

We also used CRM systems in automated restaurants to collect data on customer retention.
Also, we used the transaction records to compare the speed and accuracy of automated systems vs
manual operations. Additionally, data were collected anonymously from 100 restaurants in the
United States, United Kingdom, Japan, Australia, Brazil, and South Africa, both fast food, casual
dining, and fine dining restaurants. Group A was formed with restaurants that implemented
automation with self-service kiosks, mobile ordering and digital payment systems. At the same time,
Group B was made up of restaurants that continued using traditional processes. A combination of
surveys and six-month business performance records was used to gather metrics such as labour

costs, sales figures, customer satisfaction and operational efficiency.
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Data Analysis

The collected data is analysed using SPSS (Statistical Package for the Social Sciences) (Morgan
et al., 2004). The purpose is to evaluate the relationships between automation technologies and
restaurant economic efficiency. Descriptive statistics are employed to summarise the key
performance indicators. Moreover, a series of t-tests was used to determine whether there were

significant differences between the two groups (automated vs. non-automated).

The hypotheses are tested at a significance level of 0.05. The analysis also tested hypotheses
by comparing the data from Group A (automated restaurants) to Group B (non-automated

restaurants).
Results

The results of the data analysis are presented in many tables below, showing the impact of

automation on labour costs, sales growth, customer satisfaction, and profitability.
Table 1

Impact of Automation on Labour Costs

Restaurant Group Average Monthly Labour Cost (USD) Percentage Change
Group A (Automated) $22,000 -15%
Group B (Non-Automated) $26,000 N/A

Source: Author's calculations based on business records (2023).

Automated restaurants experienced a 15% reduction in labour costs compared to the non-

automated control group.
Table 2

Impact of Automation on Monthly Sales

Restaurant Group Average Monthly Sales (USD) Percentage Change
Group A (Automated) $150,000 +20%
Group B (Non-Automated) $125,000 N/A

Source: The author's calculations are based on business records (2023).

Restaurants using automation technologies reported a 20% increase in sales, attributed to

faster order processing and improved customer experience.
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Table 3

Impact of Automation on Customer Satisfaction

Average Customer Satisfaction

Restaurant Group Percentage Change

Score (out of 10)
Group A (Automated) 8.5 +10%
Group B (Non-Automated) 7.7 N/A

Source: Authors calculations on the basis of business records (2023).

Customer satisfaction improved by 10% in automated restaurants, likely due to reduced wait

times and personalised service enabled by CRM tools.
Table 4

Impact of Automation on Profitability

Restaurant Group Net Profit Margin Percentage Change
Group A (Automated) 12% +25%
Group B (Non-Automated) 9% N/A

Source: Authors calculations on the basis of business records (2023).
Automated restaurants saw a 25% increase in profitability compared to the control group.
Figure 1

Percentage Changes in Key Performance Indicators After Automation

Labor Costs

Profit Margin

Customer Satisfaction

Source: National Restaurant Association (https://restaurant.org/).
87

©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International

License.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://restaurant.org/

Figure 1 visually presents the percentage changes against labour costs, monthly sales,
customer satisfaction, and profit margins when restaurants have adopted automation technologies.
By increasing the efficiency of automated systems, we can better allocate staff, and the chart shows
a 15% reduction in labour costs. Faster service at a 20% increase in monthly sales and much-
increased throughput lead to improved customer satisfaction by 10%, and automated efficiency and
experience are enhanced. Financially, restaurants can reap the benefits of automating by seeing 25%

increases in overall profit margins.
Hypotheses Testing Results

Below is the table displaying the results of the t-tests conducted for labour costs, monthly sales,
customer satisfaction, and profitability between the two groups of restaurants (automated vs. non-
automated):

Table 5

T-Test Results for Group A (Automated) vs. Group B (Non-Automated)

Variable Mean (Group A) Mean (Group B) t-Statistic p-Value Significance
Labour Costs (USD) $22,000 $26,000 -2.35 0.02 Significant
Monthly Sales (USD) $150,000 $125,000 2.72 0.01 Significant
fg;’tomer Satisfaction (out of 8.5 7.7 2.10 0.03  Significant
Profit Margin (%) 12% 9% 3.10 0.01 Significant

Source: Authors calculations on the basis of business records (2023).

For the labour cost, the t-statistic of -2.35 and p-value of 0.02 indicate a statistically significant
reduction in labour costs for automated restaurants compared to non-automated ones. For the
monthly sales, a t-statistic of 2.72 and a p-value of 0.01 suggest that automated restaurants
experience a statistically significant increase in sales. Also, for customer satisfaction, with a t-statistic
of 2.10 and a p-value of 0.03, customer satisfaction is significantly higher in automated restaurants.
Furthermore, for profit margin, a t-statistic of 3.10 and a p-value of 0.01 confirm that automation
significantly improves profitability. Each p-value is below the significance level of 0.05, meaning that
the differences observed between Group A (automated) and Group B (non-automated) are
statistically significant. The same was found by many in their works, like (Betrand et |., 2023; Elhajjar
etal, 2023; Yang et al., 2020).
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Figure 2

Comparison of Key Performance Indicators Between Automated and Non-Automated Restaurants

150000.0 EEE Group A (Automated)
Group B (Non-Automated)
140000
125000.0
120000
100000
0
> 80000
i
60000
40000
26000.0
22000.0
20000
0 8.5 i 7.7 12.0 i 9.0
Labor Costs Monthly Sales Customer Satisfaction Profit Margin

Performance Indicators

Source: National Restaurant Association (2023).

Finally, the bar chart in Figure 2 represents the comparative analysis of some key performance
indicators of restaurants that have automated direct sales processes (Group A) and those that have
not automated direct sales processes (Group B). The chart includes four metrics: The cost of labour,
monthly sales, customer satisfaction and profit margin. The above visual backs up the idea that
automation, whether in the form of automation within the workings of the restaurant or customers
that bear the responsibility of their orders reducing efficiency costs within the economic system,

contributes to making the economic environment more efficient on all fronts.
The statistical analysis provided strong support for all three hypotheses:

e H1 was confirmed, as the t-test for labour costs between Group A and Group B yielded a p-

value of 0.02, indicating that automation significantly reduces labour costs.
e H2 was supported, with higher customer satisfaction in Group A (p-value of 0.03).

e H3 was also confirmed, with a p-value of 0.01, showing a significant improvement in

profitability for automated restaurants.
Discussion

Our results reveal that automation in direct sales processes benefits economic efficiency in the
restaurant industry. The labour cost cuts were drastic, sales increased, customer satisfaction rose,
and profitability increased because of automation. These findings show that adequately
implemented automation technologies can create significant financial and operational benefits for
restaurants. One of the most notable findings is the reduction in labour costs. For restaurants' front-
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of-house operations, automation technologies like self-service kiosks and mobile ordering platforms
help reduce staff by operating through automation. These reduce direct labour expenses and help

redeploy staff to additional value-adding work like improving the food, customer interaction, etc.

This increased sales by 20%, in terms of sales, due to faster service and higher order accuracy
enabled by automation. Transaction volume increases by reducing queues in the ordering process
and allowing customers to place quick orders via self-service kiosks or mobile apps. Additionally,
the use of automation in restaurants led to an improvement in customer satisfaction. Customers
appreciated automated systems because they were convenient and quick and because they enabled
CRM systems that made personalised offers and promotions possible. This finding is consistent with
past research that indicates that consumers now prioritise convenience and speed as they seek
dining experiences. Furthermore, the profitability found in automated restaurant tracks with reduced
labour costs, higher sales and improved customer retention. Though the upfront cost of
implementing automation technologies is high, the long-term financial return on those investments

appears to be worth it.
Conclusions and Implications

This study reveals the significant benefits of automating the direct sales processes in the
restaurant industry, such as how economic efficiency can be significantly improved. Moreover,
integrating automation technologies like self-service kiosks, digital ordering systems, and
automated restaurant payment methods can increase profit margins, reduce labour costs, and
increase customer satisfaction and sales. The empirical results reveal that automated restaurants
experience conservative reductions in labour costs (15%), significant increases in monthly sales
(20%), a 10% increase in customer satisfaction, and a 25% gain in profit margins relative to non-
automated establishments. These results contradict the traditional belief that manual processes are
indispensable to good restaurant operations, showing how automation can improve operational

effectiveness and drive customer satisfaction.

These findings lend themselves to many implications. Automation can be adapted to help
restaurant operators improve operation efficiency and profitability and attain a strategic competitive
advantage within a highly competitive market. Nevertheless, automation should be employed based
on these restaurants' needs, and employees should be continuously educated on using automated
systems along with their regular operations. This presents an opportunity for policymakers to spur
the adoption of automation and digital inclusion policies and financial incentives that can promote
technology adoption across areas and sizes of restaurants to benefit from all. Overall, automation
has great potential to change the future of the restaurant industry, delivering an excellent economic

return and adapting to the customer's ever-changing needs for fast, quick, and personalised service.
Suggestions for Future Research

Although this study offers functional economic implications of direct sale process automation
in the restaurant industry, there are still many avenues for future research. Limiting the scope and

depth of the analysis diminishes the depth of our understanding of the broader implications of
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automation for routine and operational efficiency, as well as for other dimensions of the restaurant
business and critical industries that integrate with the food service. The long-term effects that
automation will have on restaurant profitability and customer satisfaction are one area that is
promising for future research. Specific to this study, the immediate and short-term effects of
automation were explored. However, more research can be done to see how automation affects
performance metrics over time. This would allow the drawing of reasonable conclusions about
whether the initial economic benefits that are drawn from this are sustained or whether some
drawbacks, especially technological obsolescence or declining customer engagement, start rearing

their heads over time.

However, another critical area to look at is the effect of automation on employee satisfaction
and how it changes how work happens. Automation is considered a way to cut costs, but it raises
questions about its impacts on the workforce. As a follow-up, future studies could explore how
employees adapt to automation technologies, in what ways job roles may shift owing to these
innovations, and whether working with automation increases job satisfaction by removing repetitive
work or whether anxiety related to the displacement of jobs may result. Sustainable business
operations rely on understanding how automation affects workforce development and retention.
Additionally, another critical topic to explore is what consumer behaviour and customer loyalty will
look like in response to automation. Future research can look at how various customer
demographics view and react to such automated processes by whether some groups, such as less
tech-savvy or age-vulnerable customers, are less averse to changes in the process. In addition, it
would be interesting to see how automation affects customer loyalty and retention since this is an

essential matter for long-term business.

In addition, cross-industry comparisons might help to shed light on the impact of automation
across service sectors beyond restaurants. For example, instead of comparing automation in
restaurants to automation in retail, hospitality, or healthcare, it could help to take a broader picture
of what automation can and cannot be. Such comparisons would further enable a more effective
identification of the implementation strategy in terms of challenges and opportunities specific to the
industry. Research can finally be conducted on regional and global variations in automation
adoption. For example, assessing ways such as adopting automation technologies differ among
different geographic regions or countries (determined by cultural, economic, or infrastructural
issues) would help identify standard practices globally. Depending on the state of a country’s digital
infrastructure, countries with more advanced digital infrastructures may see slightly different
outcomes than developing regions, and studying and observing these divergent outcomes might

teach us valuable lessons on automating technologies for diverse market conditions.
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