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Abstract: The present paper regards some possible approaches for measurement and
evaluation of the risk in the “Request for Information” (RFI) and “Request for Proposal”
(RFP) processes in the supply chain of Bulgarian mobile ntework operators. These
approaches include measurement and calculations of the risk based on the use of risk
calculation equation and questionnaire surveys and follow-up score cards. The risk calculation
equation proposed in the paper assumes that each risk event or risk action “m” can be
regarded as a function of the likelihood of occurrence, the consequences, and the imminence
in regard to the time horizon for the occurrence of the very same risk event or risk action “m”.
Apart from these components, the risk equation employed also considers the space in which
the risk occurs and develops, as well as the extent of the actions taken to prevent and mitigate
risk at a certain organizational level. The data collected from the questionnaire surveys and
score cards are being processed and turned into a specific set of numeric coefficients that
represent the contribution and value of the separate risk components. Methods for defining the
thresholds for acceptance of the levels of the risks are also suggested. The paper also
discusses several more specific problems in the application of risk measurement and
evaluation of the RFI and RFP processes in the supply chain of Bulgarian mobile network
operators, such as the use of risk evaluation for the point of time when the forecasts of the
major indicators of the RFI and RFP processes suggest a major future decline.
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process, telecommunication operators.
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1. Introduction

The present paper discusses several possible approaches for measurement and evaluation
of risk in the “Request for Information” (RFI) and “Request for Proposal” (RFP) processes in
the supply chain of Bulgarian mobile network operators. These approaches include
measurement and calculations of the risk based on the use of risk calculation equation and
questionnaire surveys and follow-up score cards. (Acar et al., 2003) The risk calculation

ISSN 1337-0839 (print) / 2585-7258(online) 24



Ekonomicko-manazerske spektrum
2020, Volume 14, Issue 2, pp. 24-35

(13 2

equation proposed in the paper assumes that each risk event or risk action “m” can be
regarded as a function of the likelihood of occurrence, the consequences, and the imminence
in regard to the time horizon for the occurrence of the very same risk event or risk action “m”.
Apart from these components, the risk equation employed also considers the space in which
the risk occurs and develops, as well as the extent of actions taken to prevent and mitigate risk
at a certain organizational level. (Brinkley and Stone, 1996) The data collected from the
questionnaire surveys and score cards are processed and turned into a specific set of numeric
coefficients that represent the contribution and value of the separate risk components.
Methods for defining the thresholds for acceptance of the levels of the risks are also
suggested. The paper also discusses several more specific problems in the application of risk
measurement and evaluation of the RFI and RFP processes in supply chain of Bulgarian
mobile network operators, such the use of risk evaluation for the point of time when the
forecasts of the major indicators of the RFI RFP processes suggest a major future decline.
(Brooks, 1994)

2. Literature review

The present paper’s approach to risk measurement and evaluation, which differs
significantly from the one used in traditional financial management, dates to 1989, when it
was proposed by R. N. Charrette for the purposes of software engineering risk analysis and
management. Charrette proposed to measure risk using the following risk assessment and
evaluation equation:

R(m) = L(m) x C(m) x I(m) Q)

Where:

L(m) is the likelihood of occurrence of the risk event or action “m”;

C(m) stands for the consequences from the occurrence of the risk event or action “m”, and
I(m) is the imminence of the risk event or action “m” in regards to the time horizon.

The problem of risk measurement and evaluation in RFI and RFP at mobile network
operators is a part of the broader problem of measuring risk at the business process level
within organizations. (Dragan et al., 2020) All business processes produce certain risks
(Reilly et al., 2016) which are usually regarded by managers in terms of technical
performance, cost, and schedule. In a more holistic approach, the risks within the organization
are also regarded as “business risks”. According to a survey conducted by Arthur Anderson
and The Economist and cited by Turner and Hunsucker, “business risk” is defined as “the
threat that an event or action will adversely affect the organization’s ability to achieve its
business objectives and execute its strategies effectively” (The Economist). Considering the
concept of the “Request for Information” (RFI) and “Request for Proposal” (RFP) processes
in the supply chain of mobile network operators as business risks, one can easily apply many
of the existing (and financial by nature) methodologies for quantifying and measuring the
business risks and their components. Most of these methodologies, however, suffer from one
main disadvantage: they present a risk either as a standard deviation of a certain indicator
across an average value, or present some understanding of risk components which is not
clearly explicit and/or does not include all these very same risk components. (Hayan, 1996)
The present paper adapts a particular methodology for measuring occupational health and
safety risks in tourism companies by means of numerical risk coefficients and use of risk
evaluation score cards. Beside the seminal work or R. N. Charette, this methodology was also
thoroughly explained by John V. Turner and John L. Hunsucker in an article named
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“Effective Risk Management: A Global Based Approach”, published in the International
Journal of Technology Management. It involves the achievements of several US and
international research and innovation development programs, such as:

“SSP” (the Space Shuttle Program);

“ISSP” (the International Space Station Program);
“F/A-18” (a project of the US Department of Defense); and
“AFMC” (the US Air Force Materiel Command).

Later, this methodology was adapted and implemented for the needs of risk management in
the innovation process of Bulgarian travel and tourism companies, mainly from the sub-sector
of the hotel industry, with regard to risk management in tourism innovation processes and risk
management in health and safety in tourism companies. (Juglar, 1862) The model adapted by
Dimitrov for risk evaluation and assessment in the hotel industry based on variables of the
likelihood (Lm) of occurrence of a risk event or action “m”, the consequences (Cm) from the
occurrence of the risk event or action “m”, and imminence (Im) of the risk event or action
“m” in regards to the time horizon was enhanced by A. Hristozova in 2012 for the needs of
insurance activities in the travel and tourism industry by adding a component regarding the
space of the risk event or action.

R(m) = L(m) x C(m) x I(m) x S(m) 2

A similar methodology was also presented in 2003 by Dimitar Dimitrov and Erdoan
Hadzhiev for the purpose of risk analysis in the working place and in the labor processes in
the transport sector. Dimitrov and Hadzhiev’s methodology differs from Turner and
Hunsucker’s concept only in the names of the main variables comprising the risk function and
in the scaling of these variables which will be explained further on. They also propose a ready
to use questionnaire for the purposes of the transport sector in Bulgaria instead of developing
of an Integrated Risk Consequences Scorecard. (Kitchin, 1923)

As for the forecasting part of the present paper, the sources used are related to appearance,
concept, and practical implementation of univariate forecasting methods and, more
particularly, to those of exponential smoothing forecasting.

The development and usage of univariate and particularly of exponential forecasting
methods dates back to the work of R. G. Brown in the 1940s, the results of which were
published in 1959. These were further developed and expanded by C. C. Holt in 1957 and
Peter Winters in 1960. In 1960s, Pegles (1969) developed the first taxonomy for classification
of the exponential smoothing forecasting methods available at that time. In the 1980s,
Gardner (Gardner, 1985; 1987) presented some interesting techniques aimed at smoothing of
the error residuals in the achieved forecasts. Gardner (1985) and Taylor (2003) also further
expanded the opportunities for classifying the exponential smoothing forecasting methods
according to the so-called “forecasting profiles” or “forecasting patterns” (see also section 4).

The problem of initialization of variables that are to be used in the exponential smoothing
equations was also discussed by numerous authors, such as Ledolter and Abraham (1984) and
Hyndman (2014). In 2002, Hyndman, Koehler, Snyder, Grose and later in 2008, Hyndman,
Koehler, Ord, and Snyder published their works on the usage of the so-called state-space
approach in exponential smoothing.

Over the years, the capacity of univariate and particularly of exponential forecasting
methods to produce reliable forecasts was further explored by researchers such as Ledolter
and Abraham (1984), Gardner and McKenzie (1985; 1988), Chatfield and Yar (1988),
Hamilton (1994), Tashman and Kruk (1996), Delurgio (1998), Williams and Miller (1999),
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Akar et al. (2003), Tsay (2005), Pesaran et al. (2006), Meng, G. and Arunkumar, N. (2019),
and many others.

In Bulgaria, until the 1990s only a small portion of univariate forecasting methods (in fact,
the simplest ones) and exponential smoothing methods were known, due to weak English
language skills of the researchers and an existing preference in the field for multivariate
forecasting methods and usage of mainly French and Swedish econometric models. In 1996,
Sirakov published a book named Conjuncture and Forecasting of International Markets in
which Brown’s single exponential smoothing was applied to Bulgarian export of textile
production, equipment, and machinery to African countries, mainly Nigeria. This application
was however very narrow in scope. A digital publication that tried to promote exponential
forecasting smoothing methods in Bulgaria was authored in 2007 by Ivanov from the New
Bulgarian University as a part of his business process forecasting course materials. Another
attempt at a more explicit explanation and application of exponential forecasting methods in
general and the Halt and Halt-Winters method in particular was made in another Mishev and
Goev’s monograph published in Bulgarian, Statistical Analysis of Time Series (2012). Even
there, however, the theoretical presentation of the method was limited and narrowed down to
its practical application in certain software packages. In the field of Bulgarian tourism, the
published studies on the application of exponential smoothing methods have likewise been
limited to a few papers by Dimitrov (2013), Dimitrov et al. (2015) and Dimitrov et al. (2018)
dealing with the application of the Halt and Halt-Winters methods for forecasting of the
number of tourism arrivals in certain areas and in the country as a whole.

3. Methodology and the main Results

For the needs of the present paper’s research, and considering the extremely dynamic
development of the sector of mobile network operators both globally and in Bulgaria, and the
resulting dynamic development of their supply chains, it is necessary to significantly modify
the risk assessment and evaluation equation proposed by Charrette, Turner and Hunsucker,
Dimitrov and Hristozova. The modification involves adding two more components, two more
variables that negatively influence the value of risks within businesses processes. These two
components are the extent of actions taken to prevent risk and risk aversion (P(m)), and the
extent of mitigation of consequences of the risks in case they occur. In this regard, the risk
assessment and evaluation equation, wherein the variables are calculated based on scorecards,
ultimately has the following mathematical notation (3):

R(m) = L(m) x C(m) x I(m) x S(m) — P(m) x 0(m) 3

This modified risk equation plays a central role in construction of the survey’s
methodology, the results of which are being reported in the present paper. As for the separate
stages of the survey itself, there are seven, as follow: (i) an online questionnaire to be filled in
by the employers’ two departments involved heavily in the RFI and RFP processes: (ii) a
follow-up scorecard survey for each of the components (variables) of risk assessment and the
evaluation equation; (iii) calculation of the value of risk in the RFI and RFP processes; (iv)
applying of criteria for acceptance or non-acceptance of the business risks connected to RFI
and RFP; (v) making of “GO / NO GO decisions” for the usual flow of the RFI and RFP
processes; (vi) forecasting the parameters of the usual flow of the RFI and RFP processes; and
(vii) anticipating and planning the next measurement, assessment, and evaluation and the “GO
/ NO GO” decision points. These very same seven stages represent a process not only for
measurement, assessment, and evaluation of risks in the RFI and RFP processes in the supply
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chain of one of Bulgarian mobile network operators, but an overall pro-active risk
management concept aimed at managing, averting, reducing, and anticipating the respective
business risks (Figure 1).

Figure 1: The flow chart of the survey and the suggest risk management concept

An online gquestionnaire survey in all the departments performing
“Eequest For Information” (EFT) and “Request for Proposal”
(EFT) processes i the supply chain at a particular Bulgarian

mobile telecommunication operator

[ ]

Follow-up scorecards resulting survey for each of the main
components {(vanables) of the risk assessment and evaluation
equation

[ ]

Calculation of the value of the risk in the EFI and the EFP
process i the supply chamn i the regarded mobile
telecommunication operator

[

Applying criteria for acceptance of non-acceptance of the RFI
and EFP connected business risks

[ 1

Taking of *GO” [ “NOT GO” decisions for the usual flow of the
RFTI and RFP processes

[ 1
e N w—

Forecasting the main parameters of the usual fow of the EFI
and EFP processes

Anticipating and planning of nezt risk measurement, assessment
and evaluation and GO [ WOT GO decision-taking  points

Source: Author’s own drawing

The pro-activeness of the suggested risk management concept is the presence of “GO / NO
GO” decision points in line with forecasting of the main parameters of the usual flow of the
RFI and the RFP processes to anticipate the necessity of the next risk measurement,
assessment, and evaluation and the next “GO / NO GO* decision point. It must be pointed out
here that this concept assumes the modular approach for risk management in development of
new products suggested by R. G. Cooper and R. A. More (Cooper & More, 1997) and further
develops it by adding the forecasting component.

For the performance of risk measurement, assessment, and evaluation stage, an online
Google-based questionnaire in Bulgarian language was constructed comprising twenty
questions, including a few related to the parameters of the studied population, with the
predominant part directly or indirectly related to the variables in risk assessment and the
evaluation equation (Figure 2).

The questions directly or indirectly related to the components (variables) of risk
assessment and the evaluation equation included the following questions:
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9.

10.

11.
12.

How often do you encounter problems in fulfilling a supply contract within the usual
two-year period?

What is the effect on your department's or company's activities of the problems
encountered in executing a delivery contract?

How soon after the conclusion of a supply contract do problems appear?

If there is a delay in delivery, is it for the following reasons?

In case of problems with suppliers, whose activity does the problem that has arisen the
most often affect?

What is the most common delivery problem?

What is the most urgent proposal for change or improvement you would offer to
improve supply?

Does your direct supervisor provide you with the necessary support or assistance to
resolve supply problems?

Do the management guidelines provide you with the necessary support or assistance in
the event of a supply problem?

Does your department have the necessary / sufficient human and expert resources to
solve supply problems?

Does your department have the necessary / sufficient financial resources?

Does your department have the necessary amount of autonomy and authority to
resolve supply problems?

Based on the results of the survey and the follow-up scorecard survey, a calculation of the
value of business risk / risks can be performed using the risk assessment and evaluation
equation:

R(m) = L(m) x C(m) x I(m) x S(m) — (Pr(m) x Ov(m) (4)

Where:

Weighted average risk probability coefficient L (m) = 2.40
Consequences C (m) = 4.23

Time horizon I (m) = 1.499

Spatial component S (m) = 8.57

The risk prevention component Pr (m) = 3.554

The risk overcoming component Ov (m) = 7,883

The overall risk (R(m)) calculation achieved by direct substitution in the equation of the
variables listed above is as follows:

R (m) = L (m)*C (m)*1 (m)*S (m)-(Pr (m)*Ov (m)) =
= 2.40*1.499*1.499*8.57-3.554*7.833=102.4007754.

After the calculations for each of the risk components and each of the risk variables are
made, different criteria for acceptance of the occupational health and safety risks can be
applied. These include:

the usage of risk matrices;
the “f-N” curves; and
the “ALARP” principle.
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Figure 2: The risk matrix
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Figure 3: Matrix-like risk presentation with continuous variables
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Figure 4: f— N curve
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Figure 5: The ALARP-principle
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Using the above criteria, a risk-acceptance level of 100.00 was agreed and preset, so that
for the particular risk assessment and evaluation involved, the level of risk was declared
unacceptable and correction measures for risk reduction and aversion were implemented.

Forecasting of the basic parameters of the RFI and RFP processes is realized based on
the indicators: “number of contracts”, “number of contracts with savings”, and “number of the
issued purchase orders”. The forecasting itself is carried out using the Holt-Winters
exponentials, smoothing in the presence of additive and multiplicative seasonality, based on
the lowest “Stationary R square”, “R square”, and MAPE values (Figure6, Figure7, Figure8,

Figure9, and Figurel0):
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Figure 6: Number of contracts — additive cyclicity
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Figure 7: Number of contracts — multiplicative cyclicity
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Figure 8: Number of issued purchase orders — additive cyclicity
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Figure 9: Number of issued purchase orders — multiplicative cyclicity

—— Ohserved
= Forecast

Br_poruchki-Model_1

Moy 2020
FSep 2020
=Jul 2020

May 2020
Har 2020
~Jan 2020
oy 2019
~Sep 2019
=Jul 2019

ay 2019
=ar 2019
~Jan 2019
Hhlov 2018
~Sep 2018
=Jul 2018

I
A\x
_=

Hilay 2018
lar 2018
~Jan 2018
Hhlov 2017
~Sep 2017
=Jul 2017

Fhilay 2017
ar 2017
mJan 2017
Fhlov 2016
Sep 2016
=Jul 2016

Fhlay 2016
Hilar 2016
~Jan 2016

500,00

700,00

00,00

laquiny

500,00

400,00

Date

Source: Author’s own calculations

Figure 10: Number of contracts with savings — additive cyclicity
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Figure 11: Number of contracts with savings — multiplicative cyclicity
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Based to the minimums, should the forecasting curve for the future time period, different
choices for the setting of “GO / NO GO” decision points occur.

4. Discussion and Conclusion

The presented methodology for risk assessment and evaluation and the overall concept for
risk management by means of digital risk evaluation coefficients has led to a significant
improvement in the performance of the departments of Bulgarian mobile network operators
relation to supply chain management and the RFI and RFP processes. The mere fact of taking
into consideration that the rate of everyday business risk may be numerically measured has
led to a decrease in the risk level and the “GO / NO GO” decision points have contributed to
the improvement of risk reduction, risk aversion, risk transfer, and risk prevention actions in
the company. The forecasting of appropriate moments for “GO / NO GO decision points
based on the minimums of the main parameters of the RFI and the RFP processes have also
contributed to further refinement of the suggested risk management implementation model.
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