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Abstract. As more of the world becomes digital, broadband access becomes more important than
ever, including in rural and remote areas. National programmes to develop the information and
communications technology (ICT) infrastructure and reduce the digital divide are recognized as essential to
the achievement of national socioeconomic development plans. However, for telecom operators, laying fibre-
optic cables in sparsely populated regions is not always economically viable, and the existing telephone
network in many regions is not adapted to provide broadband access to the Internet. The economic cost and
resources used to deploy the ICT infrastructure could be optimized through co-deployment, which is defined
as the concomitant deployment of ducts and/or fibre-optic cables during the construction of infrastructure
such as new roads, highways, railways, power transmission lines and oil/gas pipelines. At the same time, the
issues of assessing the economic efficiency of the co-deployment of telecommunications with other
infrastructure services within the framework of one project remain insufficiently resolved. The aim of the work
is formation of a method of an estimation of efficiency co-deployment with road transport and energy
infrastructure. The article is comprised of the following components: overview of methodology for determining
the compatibility potential of ICT infrastructure co-deployment with road transport and energy infrastructure;
a parametric model of ICT infrastructure co-deployment with road transport and energy infrastructure;
methodology for assessing the economic efficiency of ICT infrastructure co-deployment with road transport
and energy infrastructure. The subject of the research is the process of ICT infrastructure co- deployment
with road transport and energy infrastructure. The scientific novelty of the work consists in the development
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of methodology that is based on the principle of comparing an indicator of the speed of a specific increment
in value for cases of co-deployment and separate deployment of the corresponding infrastructures.

Key words: co-deployment, economic efficiency, ICT, road transport, energy, fibre-optic,
infrastructure, indicator of the speed of a specific increment in value, net present value.

AHoTauif. Ockinbku Ginblla YacTvHa CBiTy cTae UMEPOBOIO, LUMPOKOCMYTOBUA OOCTYN € K HiKOMK
BaXNMBMM, Yy TOMY 4mMChni Yy CinbCbKin Ta BigganeHii micueBocTi. HauioHanbHi nporpamu 3 poO3BUTKY
iHdbpacTpykTypu iHopmaLinHO-kOMYHiKauinHnx TexHonorin (IKT) Ta 3MeHLWeHHs LMdppoBOro po3puBy
BM3HaHi BaXKIMBMMMW CKITaJOBMMM HaUiOHaNbHUX MMaHiB CcoLianbHO-EKOHOMIYHOIrO po3BuTKY. OpHak Ans
onepaTopiB 3B'sI3Ky MPOKMNagKka BOJIOKOHHO-OMTUYHUX KaberiB y ManoHaceneHux perioHax He 3aBXau €
€KOHOMIYHO BMrigHOW, a icHylo4ya TenedoHHa mepexa B OaraTbOX perioHax He MpUcTocoBaHa Ans
3abe3neyveHHst LUMPOKOCMYroBOro JocTyny QAo IHTepHeTy. EKOHOMIYHI BMTpatM Ta pecypcw, LWo
BMKOPUCTOBYIOTbCS ANns po3ropTaHHsa IKT-iHdpacTpykTypu, MOXyTb OyTM OMNTMMIi30BaHi 3a [OO0MOMOIOH
CMINbHOrO PO3ropTaHHs, SiKe BU3HAYaETbCA K OAHOYACHE pPO3MilleHHs1 kabenbHOi kaHanisauii Ta/abo
BOMOKOHHO-ONTUYHMX KabeniB nig yac GyaiBHUMUTBA HOBMX OOPIr, LWoOCe, 3ani3HuUb, NiHiM enekTponepeaadi
Ta HadgTorasonpoBogie. BogHouac, nMUTaHHA OUHKUM E€KOHOMIYHOI e(eKTUBHOCTI CNiflbHOrO0 PO3ropTaHHSA
TENeKoOMyHiKauin 3 iHWKUMKU iHPACTPYKTYpHUMM O6’ekTaMyM B pamMKax OOHOro MNPOEKTY 3anulialTbCs
HegocTaTHbO BUBYEHMMU. MeTa cTaTTi — po3pobka METOAMKN OUIHKN €PEKTUBHOCTI CMiNIbHOTO PO3ropTaHHS
iHcbpacTpykTypu IKT 3 BOPOXHBLO-TPAHCMOPTHOK Ta EHEPreTUYHOK iHpacTpyKkTypot. CTaTTa cknagaeTbest
3 TaKMX KOMMOHEHTIB: OrNsg4 METOAMKA BU3HAYEHHA MOTeHUiany CYMICHOCTI CMiNlbHOTO pPO3ropTaHHSA
iHppacTpykTypn |IKT 3 [OOpPOXHBO-TPAHCMOPTHOK Ta EHEepreTUMHHOK iHPPaCTPYKTYpolo; napamMeTpuyHa
MOAEesNb CniflbHOro po3ropTaHHsa iHdpacTpykTypu IKT 3 OOpPOXHBO-TPAHCNOPTHOK Ta EHEPreTUYHO
iHPaCTPYKTYpPOIO; MEeToanKa OLHKWM EKOHOMIYHOI e(EeKTMBHOCTI CRiNIbHOro PO3ropTaHHs iHpacTpyKTypu
IKT 3 BOPOXHLO-TPAHCMNOPTHOIO Ta EHEPreTUYHO IHPPACTPYKTYPOIO.

KnroyoBi cnoBa: cninbHe po3ropTaHHsA, eKoHOMiYHa edekTuBHICTb, IKT, TpaHcnopT, eHepreTuka,
BOJTOKOHHO-OMTUYHI iHil, iHppacTpyKTypa, MOKa3HWK LWBUOKOCTI MUTOMOrO MNPUPOCTY BapTOCTi, YMCTUN
rPOLLOBUI MOTIK.

AHHoTauumA. NockonbKy Bonblias 4acTb MMpa CTaHOBUTCS LUPOBON, LUMPOKOMOSOCHBIA AOCTYN
ABNSAETCA KaK HUKorga BaXHbIM, B TOM 4uCMe B CENbCKOW W OTAAneHHOW MecTHOCTW. HauuoHanbHble
nporpaMmbl MO PasBUTMIO MHPACTPYKTYPbl MH(POPMALNOHHO-KOMMYHUKALMOHHBIX TexHororni (UKT) u
COKpallleHVI0  UMppoBOro paspbiBa MpPU3HaHbl BaXHbIMWU COCTaBASAOLWUMU  HaUMOHAamNbHbIX MNIaHOB
couManbHO-3KOHOMUYECKOro pa3sutus. OgHako Ans onepaTopoB CBA3WM NPOKMaAKa BONOKOHHO-OMTUYECKNX
kabenewn B ManoHaceneHHbIX permoHax He BCerga SABMseTCd 9KOHOMUYECKN BbIFOAHOW, a CyllecTByloLlas
TeneoHHas ceTb BO MHOIMMX permoHax He npucnocobneHa ans obecneyeHns LUMPOKOMONOCHOrO A0CTyna K
UHTepHeTy. OkoHOMMYecKne 3aTpaTbl W pecypcbl, ucnonb3dyemble Ansg pasBepTbiBaHua  WKT-
NMHMPACTPYKTYPbl, MOryT ObiTb ONTUMWM3MPOBaHbI C MOMOLLBLID COBMECTHOIO pasBepTbiBaHWs, KOTOpoe
onpegensieTcs Kak ogHOBPEMEHHOe pasMelleHne kabenbHOW KaHanusauuu u/mnm BOMOKOHHO-ONTUYECKMX
kabenem npu CTPOUTENbLCTBE HOBBLIX [JOPOr, LIOCCE, >XenesHblX [OPOr, NWHUI 3fekTponepedayun w
HedpTerasonposogoB. B To >xe Bpems, BOMPOCHI OLEHKNM 3KOHOMUYECKOW 3IPPEKTUBHOCTU COBMECTHOIMO
pa3BepTbIBAHNS TENEKOMMYHMKALMIA C OPYIMMU MHPPACTPYKTYPHLIMU OO bEKTaMM B paMKax O4HOro NpoekTa
OCTalTCs HeJoCTaTOYMHO M3ydeHHbiMU. Llenb ctatbuM — pas3paboTka MEeTOOUKM OUEHKU 3dPEKTUBHOCTU
COBMECTHOro pasBepTbiBaHus WHdpacTpykTypbl WKT € OOpPOXHO-TPAHCMOPTHOM W 3HEepreTuyeckom
nHdppacTpykTypori. CTaTbd COCTOMT U3 Cregylolmx KOMMOHEHTOB: 0030p METOAUKM onpeaeneHus
noTteHumana COBMECTUMOCTM COBMECTHOrO passepTbiBaHUA UHdpacTpyktypel WKT ¢ [AopoxHO-
TPaHCNOPTHONW W 3HEpPreTMYeckoM UHAPACTPYKTYpOW; napamMeTpuyeckas Mofefb  COBMECTHOro
passepTbiBaHUA nHpacTpykTypbl KT € OOPOXHO-TPAHCNOPTHOW W SHEPreTU4eCcKon WHMPacTPyKTYpPOu;
MeToAMKa OLEHKN IKOHOMMYECKON 3PEKTUBHOCTU COBMECTHOIO pasBepTbiBaHUA UHApacTpykTypbl UKT ¢
OOPOXHO-TPAHCNOPTHON U SHEPreTU4EeCKON NHPPaCTPYKTYPOW.

KniouyeBble crnoBa: COBMECTHOe pa3BepTbiBaHMe, 3KOHOMMYeckas addektuBHocTb, WKT,
TpaHCnopT, aHepreTuka, BONIOKOHHO-ONTUYECKME NUHUN, MHPPaCTPYKTypa, NokasaTernb CKOPOCTU YAEMNbHOro
nNpupocTa CTOMMOCTU, YNCTbIN JEHEXHbIA NOTOK

A problem statement and analysis of recent research and publications. As more of the
world becomes digital, broadband access becomes more important than ever, including in rural and
remote areas. National programmes to develop the information and communications technology
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(ICT) infrastructure and reduce the digital divide are recognized as essential to the achievement of
national socioeconomic development plans.

However, for telecom operators, laying fibre-optic cables in sparsely populated regions is
not always economically viable, and the existing telephone network in many regions is not adapted
to provide broadband access to the Internet. The economic cost and resources used to deploy the
ICT infrastructure could be optimized through co-deployment, which is defined as the concomitant
deployment of ducts and/or fibre-optic cables during the construction of infrastructure such as new
roads, highways, railways, power transmission lines and oil/gas pipelines [1,2].

The issues of scientific substantiation and applied mechanisms for effectiveness estimation
of various processes have been studied in many scientific works. So, in [3] the analysis of the
theoretical foundations of efficiency is carried out, in [4] the methodological foundations for
assessing and managing the efficiency of an enterprise are developed. The issues of theoretical
substantiation, methodological support and applied regulation of the economic efficiency of the
functioning and development of enterprises in the communications sector are over-viewed in works
[5-6] and others.

The applied issues of joint regional deployment of ICT infrastructure with other
infrastructure projects are actively studied in [7-9] and other sources.

At the same time, the issues of assessing the economic efficiency of the co-deployment of
telecommunications with other infrastructure services within the framework of one project remain
insufficiently resolved.

The information base of the research is the international and national legislative and
regulatory acts that relate to the issues under study, data from international scientific platforms, as
well as official statistical information. To achieve the designated goal, a number of methods of
scientific knowledge have been applied, namely: theoretical generalization - for critical analysis and
systematization of research material; comparison - to compare data; abstraction - to highlight the
properties of the system, which are the object of this study; economic and mathematical - to develop
a methodological approach to assessing efficiency.

Presentation of the main material of the research. The main factors stimulating the co-
deployment and sharing of infrastructure are economic benefits and requirements for the efficient
use of limited resources. Economic benefits encourage operators of different infrastructure networks
to cooperate in deployment or sharing of a joint infrastructure due to potential cost savings or
accelerated market entry.

In response to the needs of member States, the Secretariat of the United Nations Economic
and Social Commission for Asia and the Pacific (ESCAP) has taken significant steps to develop
human capital and create a package of useful knowledge products and tools to promote an enabling
environment for ICT infrastructure co-deployment with transport and energy infrastructure. This
includes organization of relevant consultations and training workshops, as well as cross-country and
in-depth national studies.

One of such steps on this way was the development of capacity building toolkit as part of
the in-depth national studies on ICT infrastructure co-deployment with road transport and energy
infrastructure in Kazakhstan and Kyrgyzstan (Kaptur V.A., Kniazeva O.A. and others). This toolkit
proposes methodologies and tools for assessing and planning the economic and organizational
aspects and technical aspects of ICT infrastructure co-deployment with road transport and energy
infrastructure. The toolkit is comprised of the following methodologies and tools:

— Methodology for determining the compatibility potential of ICT infrastructure co-
deployment with road transport and energy infrastructure. This potential is defined through an
evaluation of key parameters using a scoring system of either points or percentages;
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— A parametric model of ICT infrastructure co-deployment with road transport and energy
infrastructure. This model assesses the cost difference between separate deployment of
infrastructure (ICT, road transport or electricity) and their co-deployment;

— Methodology for assessing the economic efficiency of ICT infrastructure co-deployment
with road transport and energy infrastructure. This methodology is based on the principle of
comparing an indicator of the speed of a specific increment in value for cases of co-deployment and
separate deployment of the corresponding infrastructures;

— Methodology for identifying road transport and energy infrastructure projects that could
include ICT infrastructure co-deployment. This methodology is based on hierarchy analysis, which
consists of calculating a weighted indicator based on point estimates of several criteria and their
weight coefficients, calculated by pairwise comparison;

— Content of a typical design project together with initial data form templates for the design
of ICT infrastructure co-deployment with road transport and energy infrastructure.

One of the proposed methodologies is to determine the compatibility potential of ICT
infrastructure co-deployment with road transport and energy infrastructure. This potential is defined
through an evaluation of key parameters for the operation of infrastructure elements that have
fundamental importance for co-deployment. The key parameters to identify whether infrastructures
are compatible for co-deployment are proposed and categorized by technical, geographical,
organizational and socioeconomic factors. These parameters are assessed and compared using a
scoring system of either points or percentages. To demonstrate the application of this methodology,
an evaluation of several promising ICT, road transport and energy infrastructure projects in
Kazakhstan and Kyrgyzstan are conducted using the proposed parameters to see if the various
infrastructure projects are compatible for co-deployment.

The procedures for this evaluation include the following:

1. Identify key factors that affect co-deployment, such as technical, legal, environmental,
social, organizational, geographical, economic, marketing and other factors. Proposed key factors
and parameters to determine the compatibility potential of ICT infrastructure co-deployment with
road transport and energy infrastructure:

— technical factor (dependency of infrastructure on the availability of electricity; service life
of infrastructure);

— geographical factor (extent to which the various infrastructure routes coincide; influence
by climatic and weather conditions, geodetic, and other features on infrastructure construction and
operation);

— organizational factor (regulatory support for infrastructure co-deployment; number of
approvals required for infrastructure co-deployment compared with separate deployment; presence
of specialists with knowledge and skills in co-deployment in infrastructure project teams; form of
ownership (public or private) of the planned infrastructure project; level of complexity in
infrastructure management);

— socioeconomic factor (level of difficulty in the technological process of addressing terrain
challenges; social or military (defense) significance of the infrastructure; amount of additional
opportunities gained from infrastructure co-deployment, including quality improvement).

2. Evaluate each key factor according to a system that involves the scoring of parameters.
For example, the technical factor can be evaluated using parameters such as the dependency of
infrastructure on the availability of electricity and the service life of infrastructure. An evaluation
table that presents the scoring of parameters is created. Assess and compare the parameters using
points or percentages. The assessment using points is based on calculation of the permissible
deviation of the average values (AKF). The average value gives an average indication of the
compatibility of the infrastructure projects while levelling out possible incompatibility or low
compatibility for certain parameters.
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3. Next, a parametric model of compatibility (formalized description of the communicative
behavior of a combination of factors, parameters and signs) is formed by which the co-deployment
is carried out. The given parametric model makes it possible to determine separately those
parameters that are compatible to one degree or another. Some key factors and parameters that can
be used to determine the compatibility potential of ICT infrastructure co-deployment with road
transport and energy infrastructure.

The proposed methodology for assessing the economic efficiency of ICT infrastructure co-
deployment with road transport and energy infrastructure is based on the comparison of an indicator
of the speed of a specific increment in value for cases of co-deployment and separate deployment of
the corresponding infrastructures. The indicator of the speed of a specific increment in value is the
ratio of net cash flow to the product of the billing period from the start of the project to its end and
the volume of investment for the current year.

The basis for assessing the economic efficiency of ICT infrastructure co-deployment with
road transport or energy infrastructure is the comparison of an indicator of the speed of a specific
increment in value (IS) for cases of co-deployment and separate deployment of the corresponding
infrastructures.

We will consider that co-deployment is more profitable than separate deployment if the
condition is fulfilled. That is, the speed of the specific increment in value in case of ICT
infrastructure co-deployment with road transport or energy infrastructure is more than the average
speed of similar indicators for separate deployment:

ISco-deployment > (ISICT + IStransport) / 2.

ISco-deployment is the indicator of the speed of a specific increment in value for ICT
infrastructure co-deployment with road transport or energy infrastructure;

ISICT is the indicator of the speed of a specific increment in value for separate deployment
of the ICT infrastructure; and

IStransport is the indicator of the speed of a specific increment in value for separate
deployment of the road transport or energy infrastructure.

To calculate the indicator of the speed of a specific increment in value for any of the three
options, the following formula is used:
IS=NPV /(n xI),
NPV is the net present value, currency unit (cu);
n is the estimated period from the start of the project to its completion, years;
| is the investments of the current year, cu.

The NPV can be calculated using the following formula:
NPV = CFdisc — K,
CFdisc is the value of the discounted cash flow (CF), cu;
K is the capital costs (investments) calculated as the sum of costs according to Table 12 for
the corresponding infrastructure, cu.

In this case, the discounted CF can be calculated using the following formula:
CFdisc = CF x kj,
CF is the cash flow, cu;
kj is the discount coefficient, which is calculated using the formula: kj = 1/ (1 + Kdisc)j,
where Kdisc is based on the project risk level, inflation level, national bank refinancing rate, etc.,
and j is the time period (j = 1...n), years.

In turn, to calculate the CF, the following formula is used:
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CF=NP+D,
NP is the net profit from the project for one year, cu;
D is the depreciation of fixed assets for one year, cu.

To calculate net profit (as the difference between profit and income tax), the following

formula is used:
NP =P x (1 - Tax),
P is the expected annual profit from the project, cu;
Tax is the income tax rate (from 0 to 1).

The annual profit is calculated using the following formula:
P = Al — Poper,
Al is the net annual income, cu;
Poper is the amount of annual operating costs associated with the implementation of the

project.

In turn, the net annual income can be defined as:
Al = EP — VAT,
EP is the expected amount of annual revenues from the operation of the ICT, transport or
energy infrastructure, or from their co-deployment, cu;
VAT is the amount of value-added tax payable, cu.
The sequence of calculation for the expected amount of annual revenues from operation of

the ICT infrastructure is given in Table 1.

Table 1 — Sequence of calculation for the expected amount of annual revenues from
operation of the ICT infrastructure

Indicator Formula

Potential constant demand | PCDIp = dt xAi x dlps x Pr
from the local population

(PCDlIp) dt is the proportion of the population’s expenses for communications
services;
Ai is the average incomes of the population (in national or other
currency);
dlps is the proportion of the solvent population (age 18 to 65 years);
and

Pr is the region’s population

Potential probable demand | PPDIp = dt x Ai x dlps x Pr x (1 + Kdi)
from the local population

(PPDIp) Kdi is the possibility of increasing demand.

Coefficient considering Kch =dch x Pr x (1 - Pb) x dt x Ai

the demand for ICT dch is the proportion of children aged 7-18 years;

services from children Pr is the region’s population;

supported by parents Pb is the proportion of content not received by children due to
(Kch) parental control;

dt is the proportion of the population’s expenses for communications

services; and
Al is the average incomes of the population (in national or other

currency)
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Coefficient considering
the demand for ICT
services from the older
age group (Kold)

Kold = dold x Pr x Pold x dt xAi

dold is the proportion of the population over 65 years old,;

Pr is the region’s population;

Pold is the average share of content used by this age category
compared to base group content;

dt is the proportion of the population’s expenses for communications
services; and

Ai is the average incomes of the population (in national or other
currency)

Coefficient considering
the presence of regular
demand from tourists (Kt)

Kt=Qt x Ec

Qt is the number of tourists; and

Ec is the average cost of communications services for this category of
users.

Comepetitive factor (Co)

Co=Scc x dt x Ai +0.5Scs x dt x Ai

Scc is the proportion of users who use the services of competitors (or
alternative forms of communications) and do not plan to change
operator;

Scs is the proportion of users who simultaneously use the services of
several operators (based on the ratio of costs for communications
services 50/50);

dt is the proportion of the population’s expenses for communications
services; and

Aii is the average incomes of the population (in national or other
currency)

Expected amount of
annual revenues (EP)

EP = 12 (PPDIp + Kch + Kold + Kt — Co)

The sequence of calculation for the expected amount of annual revenues from operation of
the road transport or energy infrastructure is given in Table 2.

Table 2 — Sequence of calculation for the expected amount of annual revenues from

peration of the road transport or energy infrastructure

Indicator

Formula

Traffic revenue (Rtr)

Rtr = Rtrav x Li

Rtrav is the average revenues per kilometre of road from traffic;
and
Li is the length of the road

Potential constant demand
from the local population
(PCDIp)

PCDIp = dt xAi x H

dt is the proportion of household expenses for transport and
electricity services;

Aii is the average incomes of the population (in national or other
currency); and

H 1s the number of households in the region.
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Potential ongoing demand for
transport and electricity
services from businesses
(PCSB)

n
ZQEi xE,
PCSp =it
QE:i is the business unit;
Ei is the average monthly expenses of the i-th business unit for
transport and electricity services; and
n is the number of business units

Coefficient considering the
presence of regular demand
from tourists (Kt)

Kt=Qt x Ec
Qt is the number of tourists; and

Ec is the average cost of transport and electricity services for this
category of users.

Competitive factor (Co)

Co=Tixdtx St+Tixde x Se

St is the proportion of users who use several types of transport
(personal, horse-drawn, etc.);

Se is the proportion of users who simultaneously use different
types of energy supply (generators, solar, wind, etc.);

dt is the average cost of transport services;

de is the average cost of electricity services; and

Ti is the total number of households and business units

General demand (GD)

GD =Rtr + PCDIp + PCSB

Expected amount of annual
revenues (EP)

EP =12 (GD + Kt — Co)

The sequence of calculation for the expected amount of annual revenues from ICT
infrastructure co-deployment with road transport or energy infrastructure is given in Table 3.

Table 3 — Sequence of calculation for the expected amount of annual revenues from ICT
infrastructure co-deployment with road transport or energy infrastructure

Indicator

Formula

Traffic revenue (Rtr)

Rtr = Rtrav x Li

Rtrav is the average revenues per kilometre of road from traffic;
and
Li is the length of the road.

Potential constant demand
from the local population
(PCDIp)

PCDIp = dt x Ai x dlps x Pr

dt is the proportion of the population’s expenses for
communications services;

Ai is the average incomes of the population (in national or other
currency);

dlps is the proportion of the solvent population (age 18-65 years);
and

Pr is the region’s population.

Potential probable demand
from the local population
(PPDIp)

PPDIp = dtc x Ai x dlps x Pr x Kdi

Kdi is the possibility of increasing demand, and therefore, the
cost of transport and communications services in case of quality
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improvement.

Coefficient considering the
demand for transport and
communications services from
the older age group (Kold)

Kold = dold x Pr x Pold x dtc x Ai

dold is the proportion of the population over 65 years old;

Pr is the region’s population;

Pold is the average proportion of transport and communications
services used by this age category (the demand for similar
services for people aged 18 to 65 is taken as 100 per cent);

dtc is the proportion of the population’s expenses for transport
and communications services; and

Ai is the average incomes of the population (in national or other
currency)

Coefficient considering the
presence of regular demand
from various tourists (Kt)

Kt=Qt x Ec

Qt is the number of tourists; and
Ec is the average expenses for transport and communications
services for this category of users

Coefficient considering the
demand for ICT services from
children supported by parents
(Kch)

Kch=dch x Pr x (1 —Pb) x dt x Ai

dch is the proportion of children aged 7-18 years;

Pr is the region’s population;

Pb is the share of content not received by children due to parental
control;

dt is the share of the population’s expenses for communications
services; and

Ai is the average incomes of the population (in national or other
currency)

The coefficient considering
the provision of regional
services to social services
(medical, financial,
educational and other
organizations) in terms of their
average remoteness from
settlements (Tsi)

Tsi=dmcs X Pr x dt x Ai

dmcs is the proportion of the population who regularly receive
medical, financial, educational and other services at a
considerable distance from home;

Pr is the region’s population;

dt is the proportion of the population’s expenses for transport
services; and

Ai is the average incomes of the population (in national or other
currency)

The coefficient considering
the presence of the
population’s own transport,
which reduces the demand for
transport infrastructure
services (OwnT)

OwnT = dot x Pr x dt x A1

dot is the proportion of the population with own transport;

Pr is the region’s population;

dt is the share of the population’s expenses for transport services;
and

Ai is the average incomes of the population (in national or other
currency)

Expected amount of annual
revenues (EP)

EP =12 (Rtr + PPDIp + Kold + Kt + Kch + Tsi — OwnT)

A special calculator tool (in *.xIsx format) using the above methodology is available at [10].
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Conclusions. During the formation of the scientific and methodological base for
determining the economic efficiency of the co-deployment of the infrastructure of information and
communication technologies with road transport and energy infrastructure, an appropriate set of
methodological tools was formed and a sequence for calculating the expected financial results in the
case of separate and co-deployment was proposed.

In the framework of their work, the authors concluded that co-deployment is in most cases
more cost-effective. However, it should be noted that it has several problematic points, namely:

— difficulties in legal coordination, especially when deploying a project on the territory of
different countries;

— the need for the formation of additional design documents and the simultaneous
involvement of specialists of different specialties in design and, in the future, construction work;

— higher risks of financial failures in the absence of the expected income from all or some
types of involved types of infrastructures (for example, in the event of a change in the geopolitical
situation, the emergence of alternative routes or modes of communication and transport, etc.);

—a high degree of influence of macro- and mesoeconomic trends on the discounting of cash
flows, which can lead to an increase in the payback period (as opposed to the calculated ones).

Further scientific developments of the authors will be aimed at the formation of a scientific
basis and applied approaches that can solve the above-described problems of co-deployment of
various types of infrastructures within one project, as well as form the optimal mechanisms of their
interaction.

The authors are grateful to the A.S. Popov Odessa National Academy of
Telecommunications and to the United Nations Economic and Social Commission for Asia and the
Pacific (ESCAP) for supporting this study.
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