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Abstract 

A comparative financial and economic analysis is conducted of different public-private partnership (PPP) models for 

industrial infrastructure construction projects in an underdeveloped resource-rich region. The Stackelberg game theory-

based model is used to build a parametrized family of bilevel mathematical programming models that describe an entire 

spectrum of partnership schemes. This approach enables a comparison of different strategies for the distribution of 

infrastructure investments between the government and the subsoil user and hence a scenario of transformation of 

Russia’s current PPP scheme into the classical partnership model, which is practiced in developed economies. To this 

end, a database is created on fifty polymetallic deposits in Transbaikalia, and a comparative analysis is conducted of 

Stackelberg equilibrium development programs that implement different PPP models. The numerical experiment  

results show the classical PPP model to be most effective in the case of a budget deficit. The analysis helps assess the 

economic consequences of a gradual transformation of the partnership institution in industrial infrastructure construc-

tion from investor support in the Russian model to government support in the classical scheme. Intermediate partnership 

models, which act as a transitional institution, help reduce the budget burden. These models can be implemented by 

clustering the deposits, developing subsoil user consortia, and practicing shared construction of necessary transport and 

energy infrastructure. The intensification of horizontal connections between subsoil users creates favorable conditions 

for additional effects from the consolidation of resources and can serve as a foundation for a practical partnership 

scheme within the framework of the classical model. 
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Introduction 

The public-private partnership (PPP) scheme is widely used in many sectors of economy to co-

ordinate the interests of the government and those of the private investor [1-3]. World experience 

demonstrates the efficiency of PPP, primarily, in the provision of new and maintenance of existing 

public sector infrastructure. In the mineral resources sector, PPP is practiced mostly in the construc-

tion of new industrial infrastructure; it allows one to considerably expand project funding sources and 

encourages subsoil users to develop new deposits in hard-to-reach areas. The partnership institution 

in developed economies has been evolving for two hundred years, starting in the 19th century with 

the concession, a model traditionally referred to as BOT (Built, Own, Transfer). This model involves 

the transfer of certain projects from the government to the private sector and was used to provide 

transport infrastructure [4]. 
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The Australian BOOT (Built, Own, Operate, Transfer) model [5] largely expanded the functiona-

lity of partnerships. The private investor constructs, finances, manages, and operates the facility but 

owns it only until the end of the contract, after which the ownership passes to the government [6]. 

This model prevailed in infrastructure projects at the end of the 20th century. 

The next stage in the evolution of PPP is associated with the DBFO (Design, Built, Finance, 

Operate) model [7] and the adoption of a new strategy – Private Finance Initiative – for government 

projects in the United Kingdom [8]. A private investor sets up for a long term (30 to 60 years)  

a special management company that constructs, finances, and manages the facility and provides ser-

vices specified by the government in the contract. 

This evolution of the partnership institution in developed economies [9-11] explains why a PPP 

model [12-14] that can be called classical gained here a foothold. Its idea lies with the construction 

of a publicly owned facility by a private company with the subsequent transfer of the facility to the 

government when the terms of the contract and the scenario of mutual settlements are fulfilled [15, 16]. 

In the mineral resources sector, this PPP scheme allows one to diversify project funding sources, 

reduce risks [17-19], and encourage subsoil users to reach out into undeveloped areas with promising 

deposits [20-22]. 

The development of the PPP institution in the Russian raw materials sector is now in an early 

stage, and the government has so far no clear understanding on how the starting model should trans-

form [23-25]. Unlike, for example, road construction projects in a developed industrial region, where 

a concession may be profitable for the investor because of the paid use of the public road, with the 

profitability guaranteed by the budget [26], industrial infrastructure construction projects in an un-

derdeveloped resource-rich area do not attract private investors for several reasons, even in oil and 

gas regions [27, 28]. The government, which is interested in the development of the mineral resource 

base (MRB), seeks to attract private investors to these regions by providing large-scale support to 

subsoil users in creating infrastructure and implementing some of the necessary environmental pro-

tection activities [29-31]. The Russian government used this strategy of cooperation with private  

investors in the Comprehensive Development Program for the Lower Angara Region [32, 33], 

Transport Infrastructure Project for the Development of Mineral Resources in the Southeast of the 

Chita Region [34, 35], and South Yakutia Comprehensive Development Project [36]. In the above 

cases the government used funds from the Russian Direct Investment Fund for the design and con-

struction of transport and power grid infrastructure for the Kankunskaya Hydroelectric Power Station 

in Yakutia and the construction of the Naryn – Lugokan Railway in Transbaikalia; in the Krasnoyarsk 

Region, the government financed not only large infrastructure projects but also the costs associated 

with preparing the reservoir bed for the Boguchanskaya Hydroelectric Power Station and the reset-

tlement of the population. 

The current results of these projects do not meet budget expectations and raise fair criticism on 

the part of expert community. Experience has shown that the current PPP scheme requires not only 

excessive budget expenditures but also an evidence-based evaluation whether a balance is indeed 

achieved between the interests of society and entrepreneurs. This is confirmed by the current expe-

rience of implementing the Yenisei Siberia Megaproject. There is not enough evidence to confirm 

public efficiency of the strategy to construct the Elegest – Kyzyl – Kuragino Railway and the Beya 

transport infrastructure using budget funds. The feasibility studies of these projects focus on effi-

ciency assessments from the standpoint of the private investor; thus, the key question of achieving  

a compromise between the interests of the partnership participants remains unanswered [37-39]. 

Under what conditions will the classical PPP model be efficient in today’s mineral resources sector 

of Russia? How to transform the Russian version of partnership and make a transition from investor 

support to government support? How to build a PPP scheme that will be efficient in a particular 

resource-rich region? 
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The aim of this work is to conduct a comparative financial and economic analysis of different 

partnership schemes within the Stackelberg game theory-based model. By leaving aside the issues of 

legal regulation of PPP and focusing on the economic efficiency assessment of specific partnership 

models, we can answer the key questions in terms of achieving a compromise between the interests 

of the government and business and suggesting transitional forms of the partnership institution, which 

could open, in the long run, the possibility of transformation into the classical model. The corresponding 

economic and mathematical models complement the strategic planning toolkit and can be incorporated 

into digital technologies of subsoil use management. 

Methods 

The process of forming a particular partnership scheme can be described by a variety of mathe-

matical models, whose solutions enable us to a priori assess the efficiency of a given managerial 

decision [40-43]. However, we are faced with a much broader problem, i.e., how to link the nomen-

clature and launch times of mineral deposit development projects with plans for providing the neces-

sary yet currently nonexistent industrial infrastructure; the latter is to be built within a partnership 

scheme that remains to be determined [44]. This problem is relevant for most resource-rich territories 

in Russia; i.e., an investor cannot launch deposit development projects due to the lack of roads and 

power lines, and the government is not ready to build infrastructure facilities unless it is sure that their 

capacity is utilized. In most regions of Siberia and the Far East, this factor hinders the development 

of regional economies and encourages the search for ways to achieve a compromise between the 

interests of the participating parties. 

The process of forming a subsoil use program in a resource-rich region with underdeveloped 

transport and energy infrastructure is defined by a hierarchy of interactions between the government 

and the private investor. This is why we find it appropriate to propose the Stackelberg game as a 

partnership model [45-47]. Two players with individual objective functions – the leader and the fol-

lower – take turns in making decisions. The effectiveness of each player’s decisions depends on the 

decision made by the other player. The leader makes the decision first; the follower does so second, 

constructing its decision in an optimal way with respect to the leader’s actions. The aim is to find 

equilibrium solutions that provide the leader with the maximum value of the objective function on 

the entire set of alternatives. In our case, the role of the leader belongs to the government, which 

makes the first move by selling a license and determining the scope of infrastructure construction 

on the territory. Without this step, the investor cannot make a decision on implementing a deposit 

development project; therefore, it acts as a follower. 

We consider three basic partnership models. The first one is the classical PPP model. Since there 

is no industrial infrastructure available for the implementation of deposit development projects, the 

investor coordinates with the authorities a nomenclature of infrastructure objects that “open up” re-

source base objects it is interested in and builds these roads, power lines, etc. at its own expense. The 

government pays the investor at a later point in time, e.g., from the moment of receiving the first rent 

payments. Two reimbursement mechanisms are used to compensate for the infrastructure costs borne 

by the investor. The first alternative is that the investor receives compensation payments with the 

investor discount according to a government-defined schedule, which does not depend on the overall 

results of the partnership (model C1). The second algorithm of mutual settlements builds upon an 

integral assessment of the investor’s NPV in the implemented subsoil development program, taking 

into account the investor’s incidental infrastructure costs, compensation payments, and the share of 

the rent it received while developing the deposits (model C2). 

Unlike the classical models C1 and C2, the second model, R, captures the Russian practices of 

recent years and assumes that the government itself builds infrastructure in an underdeveloped territory. 

The third – transitional – model assumes that both the government and the investor build the 

infrastructure using two types of reimbursement mechanisms to compensate for the investor’s infra-

structure costs (models T1 and T2). 
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The investor’s objective function in all the models is its net present value. The government’s 

target is to maximize budget revenues, taking into account the compensations paid and its own con-

struction costs. We introduce the binary parameters  and , which define the participation of the 

government and private investor in infrastructure construction. This way we are able to parameterize 

the entire family of the above-described PPP models. Thus, in the first, classical PPP model,  = 0 

and  = 1. In the Russian model R,  = 1 and  = 0. The transition model uses unity values of  and . 

We introduce the following notation: NP – the number of deposit development projects; NI – the 

number of industrial infrastructure construction projects; T – the time horizon.  

Deposit development (mining) project i: CFPit – the operating cash flow; DBPit – the budget tax 

revenues from the project in year t. 

Infrastructure construction project j: ZIjt – the required investment volume in year t; VDIjt – ad-

ditional budget revenues associated with the multiplicative impact of the infrastructure on the local 

economy.  

The connection between infrastructure and mining projects is represented by the indicator μij.  

If mining project i cannot be launched without infrastructure facility j, then μij = 1; otherwise μij = 0. 

The budget constraints: BudIt for the investor and BudGt for the government. 

The partner discounts: DI for the investor and DG for the government. 

The Boolean variables of the model: if the government offers in the leader – follower dialogue 

to undertake infrastructure project j, then 1jx  ; otherwise 0.jx   If the government itself implements 

infrastructure project j, then xj = 1; otherwise xj = 0. If the investor implements mining project i, then 

zi = 1; otherwise zi = 0. If the investor implement infrastructure project j, then vj = 1; otherwise vj = 0. 

The real variables: tW  is the schedule of compensation payments to the investor, which is offered 

by the government; Wt is the actual schedule of payments from the government to the investor for 

the infrastructure. 

The Stackelberg model. The upper-level problem (the government) 

1 1 1 1

(α β ) α β / (1 ) max
NP NI NI

t

it i jt j j jt j t

t= i= j= j

T
DBP z + VDI x v ZI x W +DG



 
    

 
                           (1) 

subject to 

1

β α
NI

t jt j t

j

W ZI x BudG


  ,   t = 1, …, T;                                                (2) 

β 0,tW     t = 1, …, T;                                                               (3) 

β 0,tW     t = 1, …, T0;                                                             (4) 

*( , , ) (α , β );v z x Q x W                                                              (5)  

 0,1jx  ,   j = 1, …, NI,                                                           (6) 

where 
*(α β )Q x, W  – the set of optimal solutions for the investor’s problem. 

The lower-level problem (the investor) 

1 1 1

β β / ( +1) max
NI NI

t

it i jt j t

t= i= j

T
CFP z ZI v W DI



 
   

 
                                         (7) 

subject to 

1 1

β β / (1+ ) 0
NI

t

jt j t

t= j

T
ZI v W DI



 
   
 

  ;                                            (8) 
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1 1

β / (1 ) 0
NP

t

it i t

t= i=

T
DBP z W +DG

 
  

 
  ;                                               (9) 

1 1

β β
NP NI

it i jt j t t

i= j

CFP z + ZI v W BudI


    ,   t  = 1, …, T;                                   (10) 

xj + vj  ziμij,   i = 1, …, NP,   j = 1, …, NI;                                        (11) 

xj + vj  1,   j = 1, …, NI;                                                    (12) 

xj   ,jx   j = 1, …, NI;                                                       (13) 

β β ,t tW W    t = 1, …, T;                                                        (14)  

 , , 0;1j i jx z v  ,   i = 1, …, NP,   j = 1, …, NI.                                     (15) 

The government’s objective function is the part of the natural resource rent it receives in the 

form of taxes, taking into account the government’s own infrastructure costs and its compensation 

payments to the investor. Budget constraints (10) and (2) limit the number of projects implemented 

by the partners. The connection between the mining and infrastructure projects is defined by con-

straints (11). Constraint (9) blocks those mining programs that do not guarantee a positive balance 

between the budget revenues and compensation payments, taking into account the government dis-

count, which formalizes the degree of liberality of the investment policy pursued by the government. 

Condition (8) plays an important role in choosing the mechanism for generating compensation pay-

ments to the investor. Problem (1)-(15) realizes the investor’s requirement to compensate for its 

incidental costs without taking into account that it receives a share of the resource rent directly in the 

process of developing the deposit. 

An alternative principle of mutual settlements is realized in the models C2 and T2. It is based on 

assessing the investor’s overall effect obtained in the process of developing the deposits, building the 

necessary infrastructure facilities, and receiving compensations from the government, which ensures 

a positive NPV of program (7) implemented by the investor. Such a scheme assumes a higher level 

of trust in the partnership and the presence of institutions for monitoring the investor’s effect. For-

mally, such a partnership scheme is described by the same bilevel problem but without constraint (8): 

{(1)-(7), (9)-(15)}. 

The solution to problem (1)-(15) ({(1)-(7), (9)-(15)}) defines the MRB development program: 

an infrastructure construction front opened by the government; a list of infrastructure and mining 

projects to be implemented by the private investor; a schedule of budgetary compensations for the 

investor’s infrastructure costs. Filling the bilevel mathematical programming problem (1)-(15) with 

practical data requires a fairly extensive information base. The initial data for the government’s prob-

lem include schedules of investment costs for infrastructure projects and expert assessments of their 

multipliers. As far as mining projects are concerned, one assumes there are forecasts of the corre-

sponding tax revenues of the budget. In practice, the government obtains these data on infrastructure 

from design organizations and on deposits from the subsoil user’s feasibility studies in the section on 

expected payments to employees and budget revenues. The database of the investor’s problem also 

includes CFP, which is derived from estimates for the necessary investments and from details of the 

production technology applied at the deposit. What is required here is a forecast of changes in market 

prices for raw materials and a detailed analysis of the development project. 

To solve the bilevel mathematical programming problems (1)-(15), ({(1)-(7), (9)-(15)}), which 

belong to the class of 
2

p
 hard problems, we used stochastic algorithms of local search and coordi-

nate descent [48-50]. For a comparative analysis of the effectiveness of the classical and Russian 

partnership model, we used a model database on fifty polymetallic deposits and ten transport and 
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energy infrastructure construction projects in Transbaikalia. Some of the model infrastructure projects 

describe the construction (currently underway) of the Naryn – Lugokan Railway and four power 

transmission lines. Other model infrastructure projects generate an additional road network, currently 

nonexistent yet necessary for some deposits. The database is arranged in such a way that the implemen-

tation of all infrastructure projects opens up the possibility of developing the entire set of deposits. 

The initial information for the database of model (1)-(15) in the calculations was sourced from 

the feasibility studies of the mining and infrastructure projects. We possessed information on nine 

deposits; two road construction projects; one power line; and design documentation for the Naryn – 

Lugokan Railway, which included mostly the cost sections. The feasibility studies themselves were 

conducted in different years of the period 2006-2017, so we had to convert the data to the baseline 

year of 2010 using regional deflators. For the remaining deposits, we used resource estimates and 

constructed the cost characteristics of the development technologies on the expert basis by choosing 

a prototype with the closest parameters from among nine options. The planning period in the calcu-

lations was 20 years, from 2010 to 2030. The inflation and national currency exchange rate scenarios 

for the period 2020-2030 followed the existing trends. 

For the mining projects, we used a special modeling toolkit [51] that allowed us to make long-

term forecasts for metal prices and generate a cash flow in the forecast prices on the basis of a simu-

lation model of the ore deposit development process. The processes of building transport and energy 

infrastructure were described by the graphs of the partners’ infrastructure costs with respect to the 

PPP model and inflation. For each deposit, we made a forecast of tax payments and cash flow, after 

which we applied the deflation procedure to generate a total database of the bilevel planning model 

(1)-(15) in comparable prices. The solution of this model determined the MRB development program 

in the region. 

The resulting information base is largely consistent with the management technologies in the 

subsoil use sector and is configured for investment processes with a long time horizon and nonsta-

tionary market prices. This approach takes into account the features of the object being modeled, i.e., 

the process of forming a MRB development program in a territory rich in raw materials yet lacking 

production infrastructure. Since such a program rests upon the Stackelberg equilibrium, our primary 

interest lies with understanding how the solution of problems (1)-(15) ({(1)-(7), (9)-(15)}) changes 

with variations in the main parameters of the model. This is especially important for the partner dis-

counts, whose working ranges can only be estimated approximately by experts. 

This circumstance determines the focus of attention in the numerical experiment, i.e., on analy-

zing the dependence of the efficiency of the Stackelberg equilibrium program on the parameters DG 

and DI. The former parameter reflects the quality of investment climate from the point of view of the 

investor. In the calculations, a favorable investment climate corresponds to DI = 0.11 (the expert 

assessment for today’s Transbaikalia is DI = 0.15-0.17). The government discount reflects the level 

of liberality of the government’s investment policy. Operating with a discount of 0.01, a liberal 

government understands that on the long-term horizon, the most important role belongs to multiplier 

effects, which exceed the direct return from budget investments into the infrastructure projects  

(including compensation payments) in the form of subsoil users’ tax payments. A conservative govern-

ment runs its investment policy with a tangibly larger discount, which reflects its aspirations to ma-

terialize the expectations of the subsoil owner [52]. 

Results and discussion 

Numerical experiments reveal a substantial dependence of the effectiveness of the development 

programs generated by the different partnership models on the investment climate and on the degree 

of liberality of the government. 

We present some of the calculated results, which help quantify and compare the key characteristics 

of the deposit development programs generated under the assumption of unlimited budgets of the 

partners with the different algorithms of compensating the investor’s infrastructure costs,  and . 
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Within the Russian model (Fig.1), the government spends, given a favorable investment climate, 

125 billion rub. and implements the entire program of infrastructure construction. This outcome does 

not depend on the government discount and enables the investor to launch the maximum number of 

mining projects. If the investment climate worsens (DI grows), the government is forced to reduce 

the amounts of infrastructure construction, which naturally compels the investor to curtail the mining 

program and leads to a decrease in the values of the partners’ objective functions. Outside the favorable 

investment climate, the government discount, too, tangibly affects the results; i.e., the transition to a 

conservative investment policy narrows the range of infrastructure projects that are effective for the 

government. 

The transition to the classical partnership model markedly changes the territorial development 

program. In the case of a low investor discount, the C1 model generates a program in which five or 

six infrastructure projects are implemented out of the ten possible ones, depending on the level of the 

government discount (Fig.2). Starting with DI = 0.19, the amounts of infrastructure construction and 

compensation payments to the investor drop sharply. The C2 model starts with eight projects, and 

this number falls quickly with the deterioration of the investment climate. It is important that the level 

of compensation payments is much lower here than in the option with the investor demanding imme-

diate compensation for its infrastructure costs. The reason is that in the process of mutual settlements, 

the government takes into account the rent obtained from the mining projects and adjusts the pay-

ments accordingly. 

In the transition model, the total number of infrastructure projects is less depends on the investor 

costs compensation algorithm (Fig.3) and the government discount. The government ceases to par-

ticipate in infrastructure construction depending on the level of liberality as early as at DI = 0.13 

within a conservative investment policy, shifting the boundary with the decrease in DG. 

The government’s costs on paying the compensations (Fig.4) behave in a rather complex man-

ner. In a favorable investment climate, the T2 model requires noticeably smaller payments to the 

investor than T1, with the payments growing as the investment climate worsens. In the T1 model, 
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Fig.1. PPP model based on the Investment Fund of Russia (the R model:  = 1 and  = 0): values of the objective functions  

of the government (a) and the investor (b); government costs (c); and number of implemented infrastructure projects (d)  
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Fig.2. Classical PPP model: number of infrastructure projects implemented by the investor (above);  

amount of compensations payments received (below) 

Fig.3. Transitional PPP model: number of infrastructure projects implemented by the partners together (above);  

including by the government (below) 
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on the contrary, the compensation payments reach a peak at small DI values and largely depend on 

the degree of conservatism of the government’s investment policy. As in the classical model,  

a government faced with a budget deficit prefers an investor who fully trusts it and consents to the 

second-type procedure of mutual settlements. 

Figures 5 and 6 show the resulting dependences of the values of the government and investor’s 

objective functions under all possible combinations of the partner discounts in the different models. 

Based on these data, we can rank the entire spectrum of the partnership models in accordance with 

the government’s interests. If we attempt, while analyzing Fig.1 and 5, to rank all the five models 

according to the value of the government’s objective function, we see that at any degree of favora-

bleness of the investment climate, the Russian model, under the assumption of an unlimited budget, 

formally provides the best result. However, today it seems unlikely that the government would decide 

to finance on a large scale the construction of industrial infrastructure for the needs of the mineral 

resources sector. 

Under budget deficit, the priority shifts to the classical PPP model. Direct budget investments 

start from the time of launching the construction of the necessary infrastructure, while the compen-

sation payments are deferred until the time of receiving the first taxes from subsoil users. This 

approach allows for a considerable decrease in the budget funds needed to fulfill the partnership 

obligations on the part of the government. 

That is why, when choosing a PPP model, we should consider only the models C1, C2, T1, and 

T2. By analyzing the calculation results presented in Fig.5, we can rank them according to the value 

of the government’s objective function (1) for each value of DI. For a favorable investment climate 

(DI = 0.11), the desired sequence has the form (C2, T2, T1, C1); for DI = 0.13 – (T2, C2, T1, C1); 

and for DI > 0.13 – (C1, C2, T2, T1).   
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 Fig.4. Transitional PPP model: the government’s costs: compensation payments (above);  

costs of implementing infrastructure projects (below) 
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Fig.5. Values of the government’s objective function in different models 

Fig.6. Values of the investor’s objective function in different models 
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Considering the models T1 and T2 as a transition to the classical scheme and taking into account 

that they assume partial participation of the government in direct infrastructure investments, we can 

leave only the classical models C1 and C2. We choose from this pair by analyzing the balance 

between the resulting infrastructure and the compensations paid to the investor, i.e., the difference 

between the total cost of the provided infrastructure facilities and the total amount of compensation 

payments to the investor (Fig.7). The C2 model turns out to be preferable since it ensures a positive 

balance across the entire range of DI values. This choice is further confirmed by the fact that the C2 

model requires compensations that are an order of magnitude smaller than C1 (see Fig.2), which is 

the most powerful argument in the case of a budget deficit. 

Thus, faced with today’s severe budget deficit, the government has a clear goal to implement the 

classical PPP model in the C2 modification. The methodological foundation of this scheme lies with 

an integral assessment of the investor’s NPV in the implemented subsoil development program. This 

approach requires a higher level of trust in the partnership and the presence of institutions for moni-

toring the investor’s effects. 

One of the possible institutions of this kind could be a consortium headed by a public-owned 

management company, aimed to organize, coordinate, and establish an effective territorial develop-

ment program based on horizontal interactions of private investors. In the case of a budget deficit, 

this partnership scheme can generate effects from the consolidation of investors’ resources, open up 

the possibility of harmonizing their goals, and, in the long term, adapt the classical scheme to the 

Russian realities. A similar model, in which the classical partnership is supplemented by a consor-

tium, was examined in [53]. It was shown that under certain conditions, i.e., the possibility of clus-

tering the territory or the presence and proximity of highly profitable deposits, setting up a consortium 

is economically feasible. The participation of Russian Railways in the implementation of such projects 

expands the possibilities of this approach and increases the stability of this institution. 
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 Fig.7. Balance of the infrastructure costs and compensation payments to the investor 
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Conclusions 

Our analysis of the PPP models allows us to give an economic assessment of consequences fol-

lowing a gradual transformation of the partnership institution in industrial infrastructure construction 

from investor support (model R) to government support in the classical model. The results of nu-

merical experiments based on actual information for a typical resource-rich region, in our case, 

Transbaikalia, lead us to the following conclusions: 

• Under a severe budget deficit, the partnership scheme in which the government itself builds the 

necessary infrastructure (model R) has no economic prospects. 

• The intermediate partnership models, T1 and T2, serve as a transitional institution, allowing 

one to reduce the budget burden and increase the level of trust of the private investor to the govern-

ment. These schemes can be useful for the introduction and development of the PPP institution in 

Russia and, after a thorough model analysis, can be recommended for practical use in some regions. 

In most cases, the T2 model is preferable for the government. 

• Under budget deficit, the classical PPP model in the C2 modification best meets the interests 

of the government. This model ensures the minimum possible amount of compensation payments to 

the investor and a positive balance between the cost of the provided infrastructure and the amount of 

compensations. 

• A necessary condition for the feasibility of the C2 model is the presence of an institution for 

a coordinated assessment of the investor’s NPV in a given subsoil development program, i.e., an 

assessment that takes into account the investor’s incidental infrastructure costs, the compensation 

payments it receives, and the share of the rent it has obtained. 

• One of the possible forms of this institution is a collaboration based on clustering the deposits 

and setting up a consortium to implement the construction of the necessary industrial infrastructure. 

This approach allows one not only to construct the necessary industrial infrastructure but also to  

establish a practical foundation for the transformation of the Russian PPP institution towards the 

classical forms. 
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