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Abstract. During the 4th Industrial Revolution and the 3rd Wave of Digitalization, the telecommunications
sector developed rapidly and played a key role in accelerating economic development and competitiveness.
Researchers and experts point out that the sector is an important tool to directly and indirectly support the
implementation of the 17 goals of the 2030 Sustainable Development Goals. In this context, a demand it is
important for the information and communications technologies (ICT) companies to make strategic changes,
modernize their business processes, analyse key technology operations, and evaluate the effectiveness of
supply, human resources, financial, and management policies. In order to create a distinct competitive
advantage, key activities in the sector, such as procurement, internal operations, and sales channels, will be
strategically coordinated, and human resources, technology, finance, and management will be configured to
assist. Therefore, industry-wide value chain analysis will explore the challenges related to the supply of
information and communication raw materials, technology-based cooperation, and legal and regulatory
issues. This research aims to assess the value chain of the telecommunication services and define the gaps,
which are drawbacks of the development. This paper will be a foundation for further studies on industry
profitability and competitiveness by focusing on the areas that are essential to value creation in end-to-end
services such as mobile communications, internet, and cable television.

Keywords: value chain; telecommunication; attractiveness of the industry; ICT; IT; Porter’s value chain
analysis

1 Introduction

Mongolia's information and communication sector, which is accounted for 2.4 percent of GDP, is dominated by the
private sector, which has consistently implemented policies to promote privatization, market liberalization, and
competition, increasing the sector's efficiency and revenue. The information and communication sector consists of a range
of industries and services — Internet service provision, telecommunications equipment and services, information
technology (IT) equipment and services, media and broadcasting, libraries and documentation centers, commercial
information providers, network-based information services and other related information and communication activities
[1]. Mongolia's telecommunications sector is a unique sector with different technological activities, such as fixed and
mobile communications, internet, cable television, and postal services. For the telecommunications industry, assessing a
value chain is important to see where the technology is creating value together, to see the coherence of core activities,
and to make strategic decisions. According to Porter’s study [2], it is clear that the most important role is played by
information technology (IT); this has impacts both on differentiation and cost reduction, as it is the lever to create
competitive advantage, to create new business, and to change the way firms operate. Few researchers performed Value
chain analysis on the example of the PIM industry [3-5]. In this paper we introduce a literature review on historical
development of value chain, next, a methodology of value chain assessment, at last, an assessment of value chain of
Mongolian telecommunication industry. In this article, we look at the changes and innovations in the value chain theory
and methodology, analyze the value chain of the telecommunications industry using M. Porter's generic value chain
method, and make connections between technological activities.

1.1 Development of the Value Chain concept

The value chain concept and analysis were first described and initiated by Michael Porter [2]. Changes and innovations
in value chain theory and methodology over the course of history have significantly enriched the methodology and
techniques of generic value chain analysis from P. Porter's Generic Value Chain Analysis to 1985-1995 [3]. However,
research articles since 1996 have developed The Value Network concept, and from 2000, the concepts of Global Value
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Chain, Added Value Chain, and Sustainable Value Chain have made important contributions to the development of value
chain theory. From this it can be concluded that the concept is in transition from the value chain to the value network.
The table below shows the development of the value chain concept.

Table 1. Development of the Value Chain concept

Approach to the concept of value chain Autors

Porter and Victor [3], Davenport and Cronin [6], Hergert and
Morris [7], Shapiro et al. [8], Porter [9], Rayport and Sviokla
[10], Porter [11], Zhang et al. [12], Roper et al. [13]
Researchers who developed The Value Network Porter [14], Achrol [15], Allee [16], Bovel and Martha [17],

Researchers who have enriched and developed
valuation techniques of value chains

and the global value chains concept Anderson [18]
Researchers studying value chain linkages and
interrelationships and Collaboration of Ensign [19], Dekker [20],

Sustainable Value Chain

Researchers who have linked value chains to
operational management and business process Rainbird [21], Schweizer [22], Horne
management. The Value Chain can be connected | [23], Bailey and Francis [24]

to the concept of business process management

McPhee and Wheeler [25], Peppard and Rylander [26], Fearne
Researchers who studied The Added Value Chain | and Martinez [27], Guzman et al. [28], Hakansson and Snehota
and Value network [29], Moller and Rajala [30], Allee [16], Fearne and Martinez
[27]

Source: Authors.

Value System encloses also the concepts of the Supplier Value Chain, Channel Value Chain and Buyer Value Chain.
Inside the Value Chain the activities are not interdependent and, starting from the generic model of the Value Chain, it is
therefore possible to shape a specific model for a particular firm. Strategy is defined by many authors as management,
giving a precise direction or trajectory of activities towards a specific goal, which is formed in the business environment
and is influenced by competitive and functional approaches. The literature suggests that strategic management is a set of
instructions, decisions and actions that are necessary to achieve competitive advantage [31]. Management has the task of
applying all these approaches in managing the overall composition of its activities [32]. As before but also today, strategy
is understood as a science to plan and define the direction for action. It is not surprising that strategies were previously
used in military actions and military operations. Above all, strategy should be an aid to decision making in the face of
unclear or uncertain conditions. Shepherd, Souitaris and Gruber [5] conceptualize strategy as a management tool that can
be used to build enterprise value in the long run. Porter points out that it is necessary to be able to properly set a strategy
that carries within it the patterns that determine the competitiveness of the firm, such as internal objectives and the ways
to achieve them. This is the essence of competitive strategy formulation in the relationship between the firm and its
environment [33,34]. In 1939, a new approach to measuring and testing new competitive hypotheses was introduced,
which is the positional approach [35,35]. The idea of this hypothesis is based on the concept of, that there is a relationship
between performance and market structure. This is because the behaviour of business entities and buyers is based on
performance, while the behaviour of business entities is based on market structure [37]. Porter [38] affirms that through
this approach, businesses can achieve competitive advantages in the long run if they set and formulate the basic factors
affecting the industry structure correctly. He follows this approach and recommends the use of the five forces model.
Ongaro and Ferlie [39] also has a clear idea about the definition of strategy, which he summarises as and defines it using
the 5Ps. According to him, every strategy needs to start with a plan, which in corporate management terms is referred to
as asingle, comprehensive and integrated plan designed to ensure the achievement of corporate objectives. Porter attaches
importance and significance to complots, where false information is sent to competitors in order to create fear in them
and thereby discourage them from taking certain actions [14]. Another point is the position focusing on the firm's view
of the environment both outward and inward. The last point will state the character of the enterprise, which reflects the
enterprise in such a light as the personalities of the people acting on the enterprise [30]. If the idea of Horne [23] and his
need for strategic thinking will be continued, according to Lu, Liu and Falkenberg [40], strategic thinking is not only
about thinking about strategy in the context of strategic management, but it is a way to continually look for ways to and
how to improve the characteristics of strategic planning. However, he also points out that overanalysing and looking for
solutions at any cost can only lead to worse and confusion. Miiller, Marius and Buliga et. al. [41] has two perspectives on
strategic thinking. The first view is that he views strategy as an intelligent tool that, when set up correctly, can identify a
clear plan. The second view is that he views it as an intelligent imagination that is undoubtedly needed to create a clear
idea. In the words of Bechtel and Jayaram [42], the most important condition for the elaboration of strategy is the
understanding of the principles of strategic thinking, which includes the principle of variance, which notes that the
strategic period in the long term cannot be estimated in advance, so how unexpected changes in the field of international
politics can occur. Another point is the principle of permanence, which points out that strategy making is a never-ending
process, and there is a need to constantly monitor the evolution of undeveloped strategies and the evolution of factors that
may influence them. The principle of variation and the creative approach, whereby strategy-making should bear in mind
that we are in a constantly changing environment that affects economic, political and social developments. It is therefore
necessary to develop strategies in several versions. Cézanne, Lorenz and Saglietto [43] notes that a strategy developed
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yesterday may not be valid today or tomorrow. It should be kept in mind that a business should constantly come up with
new approaches and adapt its products to meet the needs of the market, try to reduce costs, come up with new ideas,
innovate and motivate its employees to perform better and better. It is essential to take into account the possibility of risk
when drawing up strategies and everyone should be aware that risk can occur not only in our lives but in almost every
corporate environment. If we focus on the definition of risk, we need to keep in mind what risks are and what they can
cause. Risks can be viewed as a set of methods, procedures and predictions where the goal of management is to learn to
anticipate them, estimate them, know how to deal with them and above all prevent them [44]. Risks can be measured
according to several methods, one of which is the risk mapping method, which indicates areas with different levels of
risk, based on a process indicating different types of hazards and vulnerability [45]. Currently, the business environment
is subject to variability, caused by economic and political circumstances. It sheds new light on the issue of business risk
management [46]. Different methods are used for risk assessment and principles, which include the use of statistical
methods to assess, for example, the level of financial security of a business using cost theory. Such a method can be
referred to as Enterprise Risk Management, which manages risks in an integrated holistic manner [47,48]. The purpose
of any enterprise is to create a quality product with a special value for a specific market. In order to navigate the business
environment clearly, all decisions should be based on the observed results of the situation of the internal and external
environment. Therefore, in order to achieve to make the right decision, the right steps need to be taken, and it is this
analysis of the business environment that is the crucial step for the strategic manager to take. One of the main elements
distinguishing the work of a strategic manager from that of a business project manager is the confrontation of the intention
with the environment [49]. The reasons why the business environment must be analysed are simple. It is for the reason of
being able to identify and determine the position of the business in the market in which it operates, to be able to respond
effectively to changes, to estimate its potential, to be able to predict the behaviour of customers and competitors and to
be able to identify risks.

2 Methodology

A theoretical framework of “Value Chains and Competitive Advantage” and a basic methodological model on the
concept of value chain have been developed by M. Porter in his publications such as “Competitive Advantage of Creating
and Sustaining Superior Performance [2] and Cases in Competitive Strategy [33].

2.1 Porter’s value chain analysis

Every company is a collection of activities that are performed to design, produce, market, deliver and support its
products. All these activities cab be represented using a value chain, shown in Figure 1. The value chain displays total
value, and consists of value activities and margin. Value activities are the physically and technologically distinct activities
a firm performs. Margin is the difference between total value and the collective cost of performing the value activities.
M. Porter's Generic value chain consists of nine parts of activities that are connected to each other in their own unique
ways. It consists of two groups: main functions of the value chain and supporting functions. Value activities can be divided
into two broad types, primary activities and support activities. Primary activities are the activities involved in the physical
creation of the product and its sale and transfer to the buyer (Figure 1).
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Figure 1. The generic value chain model adapted from Porter
Source: Authors based on [2].

Primary activities can be divided into five generic categories: Inbound logistics, operations, Outbound logistics,
Marketing and Sales and Service. Each category is vital to competitive advantage depending on the industry. Support



SHS Web of Conferences 135, 01024 (2022) https://doi.org/10.1051/shsconf/202213501024
ECCW 2021

activities involved in competition of any industry are divided into four generic categories: Procurement, Technology
development, Human resource management, Firm Infrastructure. Primary and Support activities have different roles in
competitive advantage.

Table 2. Methodology of the Value chain analysis

Methodology of the Value chain analysis

Starting with the generic chain, individual value activities are identified into industry. Each generic category can be divided into
discrete activities. Important Steps in Value Chain Analysis Methodology:

1

The value is assessed by starting from the general chain, in other words, outline independent value operations are performed
toward delivering final services to an end-user.

Determine whether operations completed by themselves or outsourced from another organization independently or in
collaboration.

Independent technological and economic activities must be separated.

Mapping the Value Chain. Describe the sequence of activities along the flow of the process.

Let's see how it affects the difference.

OB (w N

Activities are classified according to their contribution to the cost.

7

Formulate research questions [4].

Source: Authors.

2.2 Analysis of the attractiveness of the industry

The analysis of the attractiveness of the industry is evaluated using a grid with 15 factors and the forces that affect

them are assigned a score from 1 to 10. A higher score (10) is assigned when the conditions in the industry are maximized
in terms of available resources. Otherwise, the point score is low, where the company is unable to meet its obligations in
the industry. The optimal point score range is from 75 to 120 points. A score lower than 75 points signals the need for
acute repositioning of the company within the industry, for example by entering a new segment [50]. Place the figure as
close as possible after the point where it is first referenced in the text. If there is a large number of figures and tables it
might be necessary to place some before their text citation.

3 Results and Discussion

3.1 Telecommunication and Information technology sector in Mongolia

Total revenue of the sector reached 1,274.1 billion MNT in the quarter of 2019, which is 14% higher than that of the

same period of the previous year. Revenues from mobile services, which account for more than 50 percent of this revenue,
increased by 0.7 percent from the same period of last year, while revenues from IP TV and Internet wholesale services
decreased by 1.4 to 2.3 percent [51]. A total of 6,675 people work in the sector, of which 827 are engineers and technicians,
accounting for 12.3% of the total workforce [52].
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Figure 2. The Revenue of ICT industry of Mongolia (billion MNT)
Source: Authors based on [29].

Mobile and landline telephone services: The number of users of a new type of landline services, the Internet-based

triple play service (IPTV), increased by 5.8%, contributing to a total increase of 1.1% in landline services.
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Internet services: The total number of Internet users increased by 10.1% to 2.65 million compared to the same period
of the previous year, which is 91.3 percent of the population. This is due to 3G and 4G mobile networks, provided by 67
companies licensed to provide Internet services in Mongolia. 2.45 million or 93% of customers are mobile users and
231.1 thousand are landline users.

Radio broadcast | 0,11%
International call I 0,62%
Fixed telecommunication [ 1,58%
Post [} 1,82%

Cable channel . 2,11%

Segment of the ICT sector

Cable line assembly - 3,10%

TV broadcast - 3,63%
cable v (CaTV) [ 4.45%
Wholesale internet [l 5,10%

Information and communication network | 7,41%

Internet - 7,43%
Internet protocol TV (IPTV) | NN °.78%
Mobile | 50,77%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55%

Percentage composition

Figure 3. Composition of individual segments of the telecommunications and information technology sector

Source: Authors.

Software production and information technology: There are more than 3,000 companies operating in the field of
software production and information technology, of which 95.1% are companies operating in the field of communication
and information technology. Including companies with foreign investment, this figure is 97%. Cable TV service:
According to a report by NSO-MN in 2019 the number of multi-channel TV service users increased by 6.8% compared
to the same period of 2018 and reached 1,047,000. 57% of the total consumption is in Ulaanbaatar and 43% in rural areas
[51]. Transmission network: Mongolia is connected to more than 195 countries via Intelsat, APSTAR-5 satellite, fiber
optic cable and radio relay lines. As of 2019 there are 37,646 km of fiber-optic cable in Mongolia and 6,294 km in urban
areas. Postal service: In our country, revenues from express mail, parcels, packages and logistics services have increased
in recent years and as of 2019, accounted for 1.6 percent of the total revenue of the sector [51].

3.2 Value chain of the Mongolian telecommunication and Information technology sector

An overview of the value chain of telecommunications industry reveals that the industry is competing with the same
technology in networking and cabling, which is part of the core business. However, in Outbound Logistics, Marketing
and Sales and Service parts the industry has differences and variety of companies are competing for a market share. This
is shown in Fig 4.
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Figure 4. Value chains in the information and communication sector

Source: Authors.

Among others we want to emphasis postal services industry of Mongolia. The focus of the postal industry is the
continuous improvement of incoming and outgoing processing as part of the development of the postal network and the
maintenance of the network's continuity. There is also a need to pay attention to the development of transportation and
logistics, the security of postal items, the timing of inspections and the quality of delivery.

Post Service (Post -5, International express post -7, Logistic-6, Delievery-40, VAS-17)

Send Shipping Markefing and . Distribution and

Receive Mail and Parcels Sort Out

logsis  /  Saes /' Delvery

Figure 5. Postal service value chain

Source: Authors.
Note: VAS - Value added service.

According to Figure 5, in the case of postal services, it is preferable to implement a different strategy for the main
operations, transport and logistics operations, and distribution services to end users.

3.3 Analysis of the attractiveness of the telecommunications and information industry in Mongolia

The analysis of the attractiveness of the sector was carried out in the Mongolian telecommunications and information
sector. The analysis included an assessment of individual factors and strength according to a score from 1 to 10 points
based on a subjective assessment (see Table 2).

Table 3. Font styles for a reference

Factor Potency Score

1 Growth potential Growing demand 7
2 Market diversity Number of segments 8
3 Profitability Rising / stagnant / declining 7
5 Expansion Competitors, inflation 8
5 Concentration Number of dominant enterprises 5
6 Sales Cyclic, continuous 7
7 Specialization Focus, differentiation, unigueness 6
8 Brand Value, quality, substitution 7
9 Distribution Channels, need for support 5
10 Pricing policy Experience effect, elasticity 6
11 Cost position Competitive, high / low cost 5
12 Services Guarantee, reliability 8
13 Technology Leadership, uniqueness 5
14 Integration Vertical, horizontal, control 8
15 Possibility of entry and exit Industry barriers 6

Total 98

Source: Authors.
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Growth potential: In the last decade, ICT revenues in Mongolia have grown by an average of 13.26% year on year.
As a result, the use of telecommunications products and services such as mobile and fixed telephones, the Internet, cable
television and postal services can be expected to continue to grow.

Market diversity: Telecommunication products and services are widely used in other industries. In this way, they
reach many segments and create new opportunities for innovation.

Profitability: Companies operating in the industry are currently attractive in terms of overall corporate profits.

Expansion: The direct impact of inflation is unpredictable due to the high demand for telecommunications services,
but there is considerable competition in this sector. New application-based software companies are particularly attractive.
The attractiveness of the industry is assessed as above average.

Concentration: The concentration in the telecommunications sector represents 4 dominant mobile operators, which
represent more than 50 percent of the sector's total revenue. Small, weak companies have difficulty entering the market,
and even though they are strongly attracted. State regulation, obtaining a license and high investment form a major barrier
to entry in this market.

Sales: The use of telecommunications products and services in the telecommunications industry is on the rise due to
the current situation of COVID-19.

Specialization: In this area you can find many different groups of products and services, which are very different
from each other. But the products and services in a given group are not so different.

Brand: There are a number of dominant companies with established brands (Mobicom, Skytel, Unitel, Gmobile) on
the market, whose products and services are popular with consumers, but do not guarantee higher quality. Software small
companies provide services through their already established 3G and 4G networks or channels.

Distribution: Distribution channels are created through our own established networks and online form. Recently, the
post office has become more of a delivery service due to Covid.

Pricing policy: Due to the high level of competition in the market, companies often have a low pricing policy. In
recent years, this has become increasingly common on the Internet. Products and services are delivered as complete as
possible. Low-cost companies make the sector more attractive with lower prices, but they also face higher costs compared
to strong competition.

Cost position: Dominant companies have a cost advantage over small companies due to their high capital potential.
Due to the rapid pace of technological innovation, the costs of technological innovation and new investment are high. In
recent years, the fact that software development companies have entered the industry at relatively low cost has been rated
as moderately attractive.

Services: As already mentioned, there are many types of products and services in this sector. Mobile communication
services dominate. The industry tends to be competitive in terms of services, and focuses on after-sales service by
providing multiple sets of packages.

Technology: Due to the rapid pace of technological change, significant investment is needed to ensure the professional
development of employees in the telecommunications sector in Mongolia.

Integration: Vertical and horizontal integration is considered. Horizontal integration takes place by merging small
companies with dominant ones. In the telecommunications sector, start-ups have been cooperating with large companies
in recent years. This is beneficial for both parties when introducing new products and services.

Possibility of entry and exit: Barriers to this sector are mainly high competition from large companies (enterprises)
and increased demands on initial capital. For these reasons, firms (businesses) may not be interested in entering the
industry.

4 Conclusion

Value chain analysis in the Mongolian ICT sector is important in defining strategies for gaining or strengthening the
competitive advantage of industries in this sector. As industries in the industry often localize high technology from the
outside, they make a difference in the field of Outbound logistics, Marketing and Sales and Service operations. In the
case of postal services, the quality and performance received by end-users are affected by the difficulties in the basic
operations of transport and logistics of distribution to end users. Internet, telephone and how is this linked to activities in
different sectors. The telecommunications and information sector in Mongolia scored 97 points in the analysis of the
attractiveness of the sector. The total average value is 6.53, which can be described as an average satisfactory value.
Unsatisfactory values were achieved in the areas of concentration factors, distribution, cost position and technology. On
the contrary, diversity, expansion, services and integration seem to be very attractive among the researched factors. With
regard to the future in terms of the attractiveness of the industry, the possibility of new unforeseen small start-ups can
enter the industry. Furthermore, value chain analysis would be very effective in tracing product flows, showing the value
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adding stages, identifying key actors and the relationships with other actors in the chain. The results of this study
contribute to the research and practice of value chain management by improving predictive and reactive decisions to take
advantage of VC model visualization and analysis of the attractiveness of the telecommunications and information
industry in Mongolia.
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