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Terms and Abbreviations 
Terms 

Building Element/Element– The basic structure within the precast building typology. Many building 
blocks contain 2 or more connecting elements in varying arrays. Within 9-storey buildings, an element is 
composed of a single entrance stairwell with an average of 36 apartments. Within 5-storey buildings, a 
single element has 4 entrances with an average of 60 apartments. 

Cluster – The buildings sharing a single heating substation. For this report, a cluster can also refer to the 
number of buildings that can be retrofitted within a single stage, which do not necessarily share a single 
cluster. 

The Clean Air Fund (CAF) – Money from a tax on mined coal that is purposed for spending on pollution 
reduction in Mongolia. Overseen by the GoM. 

Clean Development Mechanism (CDM) – This is a carbon market mechanism developed by the United 
Nations Framework Convention on Climate Change. The original feasibility study evaluating this project 
anticipated carbon credits to be generated and sold on this market, though the market has since 
become infeasible as a method of generating revenue. 

Combined Heat and Power Plant (CHP) – The electricity and district heat grid of UB is supplied by four 
large, coal powered CHP stations. These plants are already running over capacity for both heat and 
electricity supply. There is currently a fifth CHP plant under construction.  

Federation of Condominium Associations (Supreme Council of Sukhs)-The Supreme Council of Sukhs is 
the umbrella organization that oversees the individual sukhs. One of its main obligations is to help sukhs 
get public financing for repairs and maintenance of buildings. 

Global Environment Centre Foundation (GEC) – GEC is a Japanese organization that supports the UNEP 
– International Environmental Technology Centre (IETC), which focuses on the transfer of 
environmentally sound technologies to urban centers in developing nations. 

GITEC – GITEC Consult GmbH, a German consulting company. This organization was hired by KfW to 
carry out the feasibility study for a UB TTR project in 2011.  

Golomt Bank – One of the four largest private banks in Mongolia.  

Government of Mongolia (GoM) – The federal government of Mongolia is based within Ulaanbaatar. 
The current party in power is the Democratic Party. The next national elections are in 2016. 

Housing Company – A company that is responsible for providing utility services to households in 
Ulaanbaatar. 

Housing and Public Utilities Authority (HPUA) – The local governmental authority that regulates all of 
the Housing Companies overseeing precast panel apartments. Currently undergoing structural change. 
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International Financial Institutions (IFIs) – IFIs in this report refer to a subcategory of development 
banks, which primarily invest or provide technical assistance in financing projects in developing nations.  
They are often associated with national sponsors. Examples of active IFIs in Mongolia are the World 
Bank, the European Bank for Reconstruction and Development (EBRD), KfW, and the Japanese 
International Cooperation Agency (JICA). 

Japanese International Cooperation Agency (JICA) – JICA coordinates international development 
assistance for the Japanese government. JICA provides financing and technical assistance for projects by 
both the public and private sector in Mongolia. 

The Joint Committee – The authoritative body within the JCM organizational structure that approves 
projects and financing. 

The Joint Crediting Mechanism (JCM) – An agreement between Japan and Mongolia for Mongolia 
projects to participate in a carbon crediting mechanism that may, in the future, allow Mongolian 
companies to sell offsets to Japan. 

KfW – German Development Bank. KfW originally paid for the feasibility study of this project, and 
originally anticipated providing concessional financing for the implementation of this project. 

Khan Bank – One of the four largest private banks in Mongolia. 

Mansard Roof – Construction of a “Mansard” roof involves building an additional floor of apartments on 
top of an already existing structure. 

The Ministry of Environment and Green Development (MEGD) –The Mongolian ministry that is 
responsible for JCM and CDM projects from the government’s side. 

Ministry of Environment Japan (MOEJ) – They have established a subsidy scheme for JCM projects that 
incentivizes project implementers to create JCM projects. 

The New Energy and Industrial Technology Development Organization (NEDO) –a Japanese entity 
interested in addressing energy and global environmental problems, specifically through JCM funding. 

Project Implementer – Implementer of the TTR project. 

Project Design Document (PDD) – The key document in the validation and registration of a carbon 
reducing project. Centrally, the PDD outlines how a project will reduce carbon and how those reductions 
can be measured. 

State Bank (Toriin Bank) – Toriin bank is one of the largest banks in Mongolia and is owned by the GoM. 

Sukhs – Union of apartment owners. 

Thermo-Technical Retrofitting or Renovating – This project involves TTR of the Soviet precast panel 
apartment buildings in Ulaanbaatar, which would generally involve insulating, fixing, and metering of 
the buildings to improve energy efficiency. 
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Third Party Entity – JCM projects must hire a Third Party Entity to provide an independent assessment 
of the project in order to receive validation from the JC. 

Trade and Development Bank (TDB) – One of the four largest banks in Mongolia. 

The Tugrik (MNT) – The national currency of Mongolia. For this study the exchange is 1,840 MNT to 1 
USD. 

The Ulaanbaatar Clean Air Project (UBCAP) – A project that started in 2012 between The World Bank 
and the Ulaanbaatar Municipality to allow Ger area residents access to affordable heating appliances 
that release less particulate matter in an effort to mitigate the cities air pollution. 

Ulaanbaatar District Heating Company (UBDHC) – The UBDHC acts as a heat wholesaler, selling heat 
from the CHP plants to Housing Companies, which in turn distribute heat to their residents. 

Ulaanbaatar Municipality – The UB Municipality is the local governing body that the consulting team 
recommends manage the TTR project. 

Validation – The approval process within carbon credit mechanisms, such as CDM or JCM, when a 
project undergoes evaluation by an independent third-party on the basis of the Project Design 
Document. 

Verification – The periodic review of project carbon reductions to determine whether monitored 
reductions are accurate in order to gain issuance of credits. 

XacBank–XacBank is one of the four largest private banks in Mongolia. The XacBank Eco Banking 
department was contracted to complete an analysis culminating in this summary, and will be referred to 
as the “consulting team” throughout this report. 

 

Abbreviations 

CAF–The Clean Air Fund.  

CDM – Clean Development Mechanism 

CDIA – Cities Development Initiative for Asia 

CHP – Combined Heat and Power Plant.  

EEC – Energy Efficiency Company 

GEC– Global Environment Centre Foundation 

GoM – Government of Mongolia.  

HH – Household 
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HPUA – Housing and Public Utilities Authority 

IFIs– International Financial Institutions 

JC – The Joint Committee. 

JCM – The Joint Crediting Mechanism. 

JICA– Japanese International Cooperation Agency 

JP – Japanese Party of the Consortium for GEC Model Project application 

MEGD- The Mongolian Ministry of Environment and Green Development  

MNT- The tugrik is the national currency of Mongolia 

MOEJ– Ministry of Environment Japan 

MP  - Mongolian Party of the Consortium for GEC Model Project application 

NEDO- The New Energy and Industrial Technology Development Organization  

PDD – Project Design Document 

TDB – Trade and Development Bank 

TPE – Third Party Entity 

TTR – Thermo-Technical Retrofitting or Renovating 

UBCAP –The Ulaanbaatar Clean Air Project 

UBDHC – Ulaanbaatar District Heating Company 

UBM – Ulaanbaatar Municipality 

USD –The US dollar is the national currency of the United States of America.  

 

 

 

Note on Exchange Rate – For the sake of this report, the MNT:USD exchange rate used is 1840:1.  
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Executive Summary 
 

 This report was commissioned to analyze the existing data and studies pertaining to retrofitting 
the 1,077 existing precast panel apartment buildings in Ulaanbaatar and to develop financial structures 
by which Ulaanbaatar is able to implement a large-scale thermo-technical retrofitting program of these 
buildings. The consulting team only recommends financial solutions for the project rather than any 
technical solutions for implementation, as the consulting team did not consist of engineers or technical 
experts. The consulting team evaluated existing data using analysis by in-house experts, carried out 
additional surveys, met with relevant stakeholders, and modeled potential scenarios to determine which 
financial structures would be most feasible. 

 Per the household surveys carried out by the consulting team, though most residents were 
interested in TTR, there must still be unanimous consensus in the building to carry out the TTR. 
Therefore, the consulting team proposes targeting roughly half of these buildings, the retrofitting of 
which would be a significant success. 

 The consulting team proposes a ten phase project size, with each size costing approximately 
USD 10 million. To utilize novel funding sources from Japanese incentives for JCM projects, the 
consulting team recommends two “pilot” phases in two years that can potentially have 50% of TTR costs 
covered by subsidies while, at the same time, determine which of the other proposed financing methods 
will prove most suitable to carry out the remaining phases before JCM ends in 2020. The consulting 
team has determined that requiring households to pay for half of the TTR costs (equal to MNT 4,650,000 
per household in a typical 9-story apartment building) will limit the burden of their expense, while also 
encouraging ownership of the project, placing the average monthly payment at MNT 38,750 per 
apartment owner (varying based on apartment characteristics). The consulting team estimates that 
households can reasonably repay their contribution within 10 years if UBM covers the interest rate cost 
itself. These apartment owner payments can be essentially compulsory if collected through housing 
companies. However, UBM should aim to pre-finance the construction itself in order to avoid the cost of 
borrowing and greatly reduce the net costs incurred. 

 The consulting team’s proposal focuses on developing financial structures that can be 
implemented in the current political and legal climate. With UBM managing the program, but limiting 
other risk of political interference by reducing other governmental entities’ involvement, the program is 
more likely to be implemented.  

The major risks are changing policy, bureaucratic delays due to too many parties’ involvement or lack of 
project ownership, delays due to procurement issues, securing debt for UBM in a timely manner, and 
assuring diversification of risk. By developing financial structures that can function in the current 
political framework and compartmentalize the tasks of the project, the consulting team’s proposed 
structures are more feasible than simpler structures that require waiting for legal framework or other 
changes in the economic climate. Questions also remain regarding the stability of the Mongolian 
economy, though the consulting team thinks that appropriate measures are included in the structure of 



11 
 

the financial schemes proposed to begin implementing immediately (utilizing a JCM subsidy scheme, for 
instance). 

 The limitations of this report stem primarily from unforeseeable circumstantial changes and 
variability in the specific project phases. Though contingencies are included in the prices, for instance, a 
TTR project of this type may become vastly easier in the next few years with the right policy changes. 
The medium-term future of funding sources for JCM projects is also unclear at this point, with new 
incentive programs being developed actively. Also, because the actual project costs will depend upon 
the specific buildings selected and measured for a particular phase, this report uses a cost estimation 
based on a typical 9-story apartment building. 

I. Introduction 
 

On August 13th, XacBank began to develop financial mechanisms for GIZ enabling UBM to implement 
the thermo-technical retrofitting of the existing Soviet precast panel apartments in Ulaanbaatar. After a 
Prefeasibility Study carried out by CDIA and a Feasibility Study carried out by GITEC for KfW, material 
changes in the carbon market and remaining logistical questions resulted in a lack of realistic financial 
plans for the project. 

The consulting team has met with previous and expected project stakeholders to develop financial 
structures that it sees as feasible, particularly with commitment on behalf of UBM and the apartment 
owners (households) living or renting out the apartments that are to be renovated. The consulting 
teams’ responsibilities and scope of work center on both developing feasible structures for financing 
(debt sources, repayment sources) and evaluating potential actors within the financial scheme itself. Of 
course, even with willing lenders and project implementers, engagement from the side of UBM is 
required, and it is only with insistence on the part of UBM that financiers will move to negotiate specific 
terms with UBM. Financial projections included here are from general discussions with potential project 
financiers. 

The impetus for UBM to undertake this project also must come from a realization that renovation is 
cheaper than demolition and rebuilding. UBM will have to determine precisely its willingness to 
contribute within the scope of this project. Commitment by apartment owners to pay some portion of 
the retrofitting will only come if they realize that UBM is significantly contributing. This is especially true 
as the primary incentive in other markets, lower utility prices, cannot drive demand in Ulaanbaatar until 
prices reflect consumption and the cost of heat consumption is higher. 

In order to propose financial structures that are feasible and realistic, the consulting team has 
focused on devising financial structures that require no change in policy or legal framework. Future 
policy shifts may enable UBM to implement TTR by different channels and using different sources of 
funding, but relying upon these changes is unrealistic 
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The structure of the document first contains evaluations of the information upon which the financial 
structures were based: analysis of the thermo-technical renovation and associated costs, evaluations of 
apartment owners’ ability to contribute financially, and considerations of energy efficiency benefits. 
After these have been laid out, the report discusses broadly the building selection and staging criteria 
before elaborating upon possible financial structures. Following the financial structures, general process 
maps that outline an overall timeline and required steps for implementation is provided to act as 
guidance throughout the project. Finally, potential risks to the project are outlined. 

 

II. Cost Estimations 
 

Overview 

Thermo-technical upgrades to pre-cast buildings are the most cost effective manner of 
improving efficiency and capacity within the UB district heating system. Thermo-technical retrofits cost 
less than a fifth of the price for new construction, as well as produce a fraction of the carbon emissions.1

The UB Municipality in 2013 provides the most recent survey on a comprehensive TTR project. 
The proposed upgrades for the UBM project are comprehensive. The proposed upgrades also differ 
from past proposals by simplifying the upgrade package to just thermo-technical measures. Non-TTR 
upgrades, such as building exterior beautification, were included as resident incentives and general 
urban beautification measures in past surveys, which led to inflated costs. The estimates and 
calculations below will be drawn primarily from UBM data, although CDIA and GITEC data will also be 
utilized to give a full picture of costs. 

 
The UB utility grid for both district heating and electricity is currently stretched beyond capacity, making 
it impossible to connect new buildings to the grid without first improving efficiency of the existing 
building stock. Additionally, creating replacement housing for the more than 46 thousand households 
currently living in precast buildings would be impractical due to costs and resource constraints, with new 
construction already dedicated to feeding the high demand for affordable housing for families in the ger 
areas. 

 A comprehensive TTR project could cover up to 46 thousand homes in over 1,000 precast 
concrete buildings across Ulaanbaatar. The scale of the project, however, presents significant challenges 
to financial planning. Prior attempts at estimating the total project budget have delivered a range of 
answers. Seetable below for the projected costs from three different surveys (CDIA, GITEC, and UB 
Municipality).These surveys fall in a range between 431 billion MNT and 638 billion MNT (prices are not 
adjusted for inflation). Survey differences are due to variations in proposed upgrades, building selection, 
and prices of materials and labor. 

                                                           
1 This assumes TTR costs are less than 150,000 MNT per m2 versus new construction costs of at least 750,000 MNT 
per m2. 
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Table II-1 - Prior Budget Estimates (in MNT) 

Survey No. of Households Cost per m2 Est. UB Total for TTR 
CDIA 2009  46,890   297,850  638,780,000,000  
GITEC 2011  47,102   159,800  446,766,000,000  
UBM 2013  45,462   114,815  431,500,000,000  

 

 Implementation of the comprehensive TTR project would operate over a 6-10 year span, with 
cost fluctuations due to wage and cost appreciation, volatile foreign exchange markets, and changing 
macroeconomic environment creating an opaque financial landscape. Considering these unknowns, it is 
more productive to look at the project phases in terms of a sustainable financing model, whereby the 
amount of annual available capital guides the scale of annual upgrades. 

 The project will take place within phases, which will have separate budgets and work schedules. 
A phase is defined here as a single funding period. The whole project will take place over ten phases, 
with a budget of USD 10 million per phase. For the first year, there will only be one phase per annum, 
though project managers will have to goal of increasing the project speed as time goes on. The goal 
should be to complete all ten phases within a six year span, or at the longest, maintaining pace to 
complete the project within 10 years. At the end of this section, the estimated impact of one of these 
project phases will be calculated under different scenarios. 

 

Summary of Target Building Stock 

For the purposes of this analysis, the consulting team will use the term “building element” or 
“element” to denote a common standard across different structures. Residential buildings can often 
contain multiple elements that are attached and combined into larger blocks. The portion of the UB 
precast buildings targeted for TTR upgrades can be divided into 13 distinct building element types 
between 5 and 9-storey buildings (as explained below, 12-storey buildings have been excluded from this 
typology). In this typology, 9-storey elements usually have just one entrance, while 5-storey elements 
average four entrances. The individual elements range in footprint size from 300 m^2 to 1,500 m^2. 9-
storey elements are likely to be combined into large apartment blocks, averaging 3 or 4 elements, 
though some building blocks have more than 12 connected 9-storey elements, each with separate 
entrances. Technical details on the different building types can be found in table 1.2. Costs vary 
somewhat between each of the building types due to size of outer façade, element connecting pieces, 
number of windows, and complexity of heating system.  
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Table II-2 - Precast Building Typology

 

All of the project buildings were constructed between 1965-2000. Buildings’ states of repair vary 
widely. UBM has provided emergency funding for roofing replacement and basement upgrades over the 
past decades on a case-by-case basis. These repairs occurred under the authority of the sukhs. Each 
sukh can request funding for large repair projects from the UBM budget. For building repairs, sukhs are 
the active party in seeking financial support. 

 Although the fundamental structural components of the precast buildings are still quite strong, 
TTR upgrades will also help extend the total life of the buildings, as components such as plumbing, 
balconies, and windows have degraded significantly. Most of the precast housing stock has never 
undergone any significant upgrading since being built. 

Key to the project financing model is the selection criteria for buildings. Although UBM is 
responsible for large-scale residential construction and repair projects, apartment owners hold 
significant authority over potential construction projects. Because of this, owners’ participation and 
willingness to pay are central to selection methodology. Under this proposed system, a building will not 
undergo TTR unless a) 100% of tenants have agreed to the construction project, and b) all of those 
tenants have agreed to pay their share of the betterment fees. 

In order to reach economic and financial feasibility, the TTR project will exclude 12-storey 
structures from project calculations at this time. On a per household basis, 12-storey structures cost an 
average 20% more than 9-storey buildings, and require materials and technical expertise beyond what is 
needed for other building retrofits. They also contain a relatively low ratio average wrap area to number 
of households per building (62.4 compared to the overall average of 60.1), and are also more likely to be 
structurally unsound.12-storey buildings compose only 3% of the total precast housing stock, yet would 
cost 5% of project labor demand and 4.5% of project financing. If energy costs in UB rise in the future to 
have consumption match cost of production, it is likely that it will be economically viable to retrofit 12-
storey structures. Currently, however, the costs do not constitute and efficient use of capital within 
current financial parameters. 

 Building Element 
Types 

 No. of 
Floors 

 Number 
of 

Buildings 

 Length 
(m)  Width (m) 

 Avg. Roof 
Area (m²) 

 Avg. Gross 
area (m²) 

 Avg. Area 
to wrap 

(m²) 

 
Gross/Wra

p ratio 

 Heated 
volume 

(m³) 

 Apart. per 
building 

92-09C-UB 30 99.4 11.3 1123 5616 5174 1.09 15725 90
92-03C-UB 3 132 12 1584 7920 6881 1.15 22176 120

63-11734-UB 5 126 63.8 12 763 3813 3323 1.15 10295 60
92-01C-UB 86 67.6 11.3 764 3819 3590 1.06 10694 60

92-UB 14 34.1 11.3 385 1927 2013 0.96 5395 29
1-464C-6-UB 7 58.7 12 706 3528 3155 1.12 9525 60

92-016C1.2-UB 29 22.5 13.1 301 2706 2429 1.11 7577 36
92-017C1.2-UB 32 22.5 13.1 301 2706 2429 1.11 7577 36
92-018C1.2-UB 118 25.7 13.1 350 3151 2255 1.4 8823 36

92-07C-UB 9 226 23.1 13.2 304 2740 2223 1.23 7672 36
92-06C-UB 338 25.3 13.2 333 3001 2415 1.24 8403 36
92-XXC-UB 2 32 13 416 3744 3054 1.23 10483 54

Corner 45 13.8 n.a. 47 421 180 2.34 1179 0
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Summary of Households 

 Apartment size is measured using the soviet system, where the most common precast 
apartment is 2-room consisting of an average 70 m2, with the distribution shifted towards larger 
apartments. See figure below for a distribution of apartment types within a sample cluster of 9-storey 
buildings, and table II-1 for per m2 costs for different apartment types. Average per m2

Figure II-1 - Sample distribution of apartments within a single 9-storey cluster of 19 elements (Source: GITEC) 

 costs of TTR 
upgrades tend to be higher for larger room sizes due to more vacuum sealed windows and heating 
radiators. This is one reason for charging betterment fees on a progressive scale per size of the 
apartment (See section on “Betterment Fees”). 

 

Table II-3 – Cost per HH by apartment type within a 9-storey element (data: XacBank, GITEC) 

 
      

   Apartment Type Cost per m2 cost per apartment 
   mini 1-room (22 m2 117,071 ) 2,575,556 
   Small (48 m2 119,698 ) 5,745,518 
   Large 1 (57 m2 118,350 ) 6,745,930 
   2 room (70 m2 118,872 ) 8,321,074 
   3 room (91 m2 118,643 ) 10,796,469 
   4 room (104 m2 119,371 ) 12,414,539 
   5 room (124 m2 119,667 ) 14,838,662 
   Average (weighted) 118,826 9,300,000 
 

      Table II-4 shows the cost breakdown between the two main aspects of the TTR Project – internal 
heating system replacement and insulation material costs. There is some variation in cost per household 
across the various micro districts due primarily to the mix between different building types and block 
sizes. Larger building blocks comprised of more attached building elements tend to have higher per 
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household costs because of the need to retrofit connecting elements (referred to in Table 1.2 as 
“corner” elements).  

 

Table II-4 – Cost of TTR Project by sub-district (data: XacBank, UBM Data, UB Housing Data) 

Micro-district # of 
HH 

Heating System 
Costs 

Insulation/Other 
TTR Costs Total TTR Cost 

1st microdistrict  6300  23,350,000,000   35,540,000,000   58,884,000,000  

2nd micro district  4080  10,000,000,000   29,900,000,000   39,900,000,000  

3rd micro district  3596  12,660,000,000   20,434,000,000   33,094,000,000  

4th micro district  7914  28,700,000,000   47,100,000,000   75,800,000,000  

5th micro district  2568 6,500,000,000   18,300,000,000   24,800,000,000  

6th micro district  1842 5,000,000,000   13,000,000,000   18,000,000,000  

10th micro district  2358 7,000,000,000   15,700,000,000   22,700,000,000  

11th micro district  2256 8,000,000,000   13,200,000,000   21,200,000,000  

12th micro district  1264 2,350,000,000  9,730,000,000   12,088,000,000  

13th micro district  3048  10,110,000,000   16,990,000,000   27,100,000,000  

15th micro district  4140 9,000,000,000   31,300,000,000   40,300,000,000  

16th micro district  1656 3,000,000,000   12,900,000,000   15,900,000,000  

19th micro district  1620 3,000,000,000   13,100,000,000   16,100,000,000  

21st micro district  1188 3,000,000,000  8,500,000,000   11,500,000,000  

AVERAGE  3138 9,286,428,571   20,287,142,857   29,574,000,000  

Total 43830 131,670,000,000 285,694,000,000 417,366,000,000 
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Component Costs 

 The various studies of TTR in UB differed in the range of upgrades planned. The TTR upgrades in 
the figure below are the project components that we consider constitute a comprehensive, efficient TTR 
project. The listed component costs apply to the most common type of building in UB, the 9-storey 
center structure.  

Figure II-2 – Diagram of core TTR upgrades 

 

All components of the upgrade process can be done with residents living in the building. The project 
component descriptions are as follows: 

• General Requirements – This constitutes the work done on surveying the building prior to 
construction, as well as setting up proper facilities for the workers. 

• Wall Insulation –Any old external façade, such as tiles, are stripped as the wall is prepared for 
standard application of foam insulation. This includes reinforcement with mesh and a layer of 
plaster. Included in this figure is the reconstruction of balcony areas for each apartment to 
create an intermediary layer of insulation. There are multiple TTR insulation suppliers in UB, and 
construction managers should survey multiple options before deciding on the most effective 
and reliable supplier. 
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• Window Replacement – Window replacements comprise the most expensive component of the 
TTR project. All windows in the building will be replaced with double paned vacuum-sealed 
windows, with air-tight sealed fixtures. Many apartment owners have replaced the old windows 
with new ones in recent years. Project implementers should survey target apartments before 
beginning retrofits for each building to assess the number of windows that area already up to 
standards. Households that do not need to change their windows (if they meet the 
requirements) will be able to reduce their contribution cost. 

• Basement Insulation – Building basement temperatures should not fall below 6° C in order to 
ensure the proper functioning of all heating equipment. Insulating the ceiling with foam panels, 
as well as replacing the basement entrance door, will be sufficient to provide the proper amount 
of protection. 

• Roof Renewal –The roof will be thermo-technically rehabilitated with thick insulation and new 
waterproofing sealant. 

• New Heating System – The heating system will be replaced to allow individual apartments to 
adjust the flow of heat to address actual needs. A mixing loop allows owners to reduce the flow 
temperature to the desired value. The installation or upgrading of self-regulating radiators in 
each apartment will also involve the replacement of the current vertical one-pipe system with a 
two-pipe system. Each mixing loop will be equipped with a heat meter to allow for the 
implementation of consumption-based pricing.  

• New Main Entrance – The main entrance door will be replaced with an insulated unit with 
sealed glass fixtures. 

• Other Costs – In line with prior surveys, expenditures on administration, engineering and 
supervision, and labor safety costs compose about 10% on top of materials budget. A 2% 
contingency will also be included for necessary safety upgrades on the buildings, such as fire 
escape repair. This will ensure that upgraded buildings are safe for both residents and workers. 
A 10% value added tax will be applied on top of this total. Additionally, included in these 
calculations is 2.5% for physical contingencies and 5% for price contingencies due to inflation 
and/or currency depreciation (these estimates are discussed further in “risks” chapter).  

The consulting team analyzed the component costs from the UB Municipality report, which was 
compiled in 2012. Costs were updated to current price estimates for labor and materials, using the 
highest standards for current materials and practices. The consulting team estimated material, 
transportation, and labor cost for a 9-storey building element is 219.3 million MNT. The other non-
materials costs cited above add an additional 33%, bringing the subtotal to 291 million MNT per 9-storey 
element. Because the TTR project necessarily engages the private construction sector, a profit margin of 
15% has been included, bringing the total to 334 million MNT for a 9-storey building containing 36 
households. 
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Table II-5 – Cost breakdown of a 5 and 9-storey element (Data: XacBank) 

Cost Components 5-Storey Element 
(60 Households) 

9-Storey Element (36 
Households) 

 Materials, Labor, Transportation  389,100,000 219,300,000 
 Contingency for Safety Upgrades (2%)  7,800,000 4,400,000 
 Engineering and Labor Safety (10%)  39,000,000 22,000,000 
 VAT (10%)  43,600,000 24,600,000 
 Physical Contingencies (2.5%)  12,100,000 6,800,000 
 Price Contingencies (5%)  24,700,000 13,900,000 
 Subtotal  516,300,000 291,000,000 
 Profit (15%)  77,700,000 43,800,000 
 Total  594,000,000 334,800,000 

 

 Salaries have risen in recent years in Mongolia. Under current construction practices, workers 
are given performance-based pay on the number of square meters of work completed and the type of 
work done. Because salary is tied to the area of retrofitted space, the cost of labor has been included 
with material and transportation estimations. The consulting fees for engineering and standards experts 
are calculated separately as an additional 10%. 

Mansard Approach 

 The consulting team recommends Mansard roofs as an effective cost-lowering approach to TTR. 
In GITEC’s 2011 feasibility study and CDIA’s 2009 prefeasibility study have shown that the construction 
of an additional story of apartments on top of 5- and 9-storey buildings, and then selling those 
apartments, will reduce the financial burden of the total project. The Mansard approach has the 
additional benefit of creating additional housing without a new plot of land. 

The GITEC survey takes the approach of using mansard roofs construction as an in-kind trade 
with construction companies to perform certain parts of the TTR works pro bono. Downsides to this 
approach would be the possible incentive of housing companies to take shortcuts when performing 
those selected services, or incentivizing either over-selection or under-selection of mansard roof sites 
depending on residential market prices. These calculations are heavily dependent on current property 
prices in UB, which are variable, however price risk is taken on by the construction companies, not 
project financiers. Under this scenario, if sale price per square meter is 1,000,000 MNT, then UBM or the 
construction company would cover the price for roof and basement retrofits. If the sale price is higher, 
at 1,200,000 MNT, then the revenue from Mansard should cover façade and roof retrofits. 

The consulting team recommends another method of Mansard financing that consolidates both 
costs and revenues in UBM. UBM and the construction company will agree upon a contracted cost per 
meter of construction and a corresponding cost of sale. The constructor’s profit margin will be included 
in the construction price, with the margin from the Mansard roof apartments’ sale going toward 
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reducing the TTR cost. Estimates allow for 800,000 MNT per square meter for construction costs 
(includes profit for construction company) and 1,000,000-1,200,000 MNT as the sale price. The 200,000-
400,000 MNT per square meter of revenue would act to mitigate core TTR costs. 

According to engineering estimates, buildings built after 1983 are the most viable candidates for 
a Mansard roof. This includes 610 9-storey building elements (~78% of total stock) and 46 5-storey 
buildings elements (~17.5% of total stock). If all of the post-1983 precast buildings can hold a mansard 
roof, this could result in savings from 8.75% to 17.5% of total UB budget costs, along with the 
construction of around 3,000 new apartments.  

 The Mansard approach to TTR upgrades is highly recommended because it acts to benefit all 
participating parties. Costs are lowered for funders because of the added revenue. Tenants are more 
likely to approve given that revenue from Mansard roof apartment sales can reduce the cost of retrofit 
per household. Additionally, the UB municipality will be able to offer more low-cost apartments to move 
low-income families and young people into the new household units.  

Table II-6 – Mansard Roof Estimates for Individual Elements 

Sell Price 1 million MNT/m2 9-Storey Element 5-Storey Element 
Cost per household 6,506,667 5,676,000 
Cost per structure 234,240,000 340,560,000 
Total Number of New HH 4 12 
Percentage Saved 15% 21% 
Sell Price 1.2 million MNT/m2 9-Storey Element 5-Storey Element 
Cost per household 6,506,667 5,676,000 
Cost per structure 234,240,000 340,560,000 
Total Number of New HH 4 12 
Percentage Saved 30% 43% 

 

Table II-7 – Mansard Roof Estimates for all UB Precast Elements Built after 1983 (Sell price: 1.2 million MNT per 
m2) 

  1 million MNT/m2 1.2 million MNT/m2 
Total 9-Storey Elements 780 780 
Post-1983 9-Storey Elements 610 610 
Total 5-Storey Elements 263 263 
Post-1983 5-Storey Elements 46 46 
Total Number of HH 43,860 43,860 
Average Cost per HH 7,851,433 8,683,651 
Number of New Apartments 2,988 2,988 
Total Cost (MNT) 344,363,846,400 380,864,923,200 
Percentage Saved by Mansard 17.5% 8.75% 
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Single Phase Estimates 

The phase approach to project implementation is key to successful execution. Because 
individual phases have limited scopes and budgets, it eases oversight responsibilities and allows for 
learning-by-doing over time. In this way, phases can speed up and multiple phases can be achieved in 
one year as the project continues. It also diversifies both implementation and financial risk by 
diversifying TTR activities between the different phases. If one phase runs into cost overruns or delays, it 
should not affect the implementation of a separate phase. Finally, the phase approach also makes 
funding feasible by allowing financiers limited risk exposure through the individual phases. We estimate 
a phase can provide retrofits to 54 9-storey elements (1,935 households) or 30 5-storey elements (1,818 
households). 

Table 1.7 shows the impact that this budget could have on different building types. See section 
on Project Financing for detailed scenarios of how costs are broken down between shareholders. 

Table II-8 – Number of TTR Buildings with 18 Billion MNT Budget (Single Phase) 

All costs in MNT All 9-Storey 
Elements 

All Simple 9-Storey 
Block (3-entrance) 

All 5-Storey 
Element 

Number of building type 53.8 17.9 30.3 
Cost per structure 334,800,000 1,004,400,000 594,000,000 
HH Per Structure 36 108 60 
Total Number of households 1,935 1,935 1,818 
Cost per household 9,300,000 9,300,000 9,900,000 

 

 If a portion of the phase elements allow for a Mansard roof, then costs would be balanced out 
by revenues from apartment sales. Because these revenues would accrue after phase construction is 
over, they could act as gap funding for future project phases or would lessen financing burden where 
needed. 

Conclusions 

 Providing comprehensive TTR retrofits to the precast housing stock of UB demands an extensive 
understanding of costs from each square meter to the entire municipality. Through surveying prior 
reports and careful analysis of current labor and material costs, the consulting team has built a cost 
estimation model to allow for financial planning. A precast building typology was used to help define the 
target building stock, and estimations rely on the averages across buildings. 

The precast building stock was divided up into 1043 building elements, of either 5 or 9-stories. 
12-storey buildings, which compose only 3% of the total building stock, were removed from the target 
pool at this time for being economically unfeasible. The average 9-storey housing element containing 36 
households costs 334.8 million MNT (9.3 million MNT per household), while the average 5-storey 
element containing 60 households costs 594 million MNT (9.9 million MNT per household). The higher 
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cost for 5-storey buildings comes from the more resource intensive overhaul of the heating system. 
These estimations include significant contingencies to cover cost overruns and safety upgrades. 

At the project scale, the precast building stock is divided up into ten phases. These phases will 
each have separate budgets of 18 billion MNT. At the beginning of the project, there will be one phase 
per year, with the goal of speeding up to finish all ten TTR phases within six years. Each phase can 
provide retrofits to 54 elements of 9-storey structures or 30 elements 5-storey structures. Over 1,800 
households will benefit from each phase.  

The consulting team also highly recommends careful consideration of a Mansard roof for target 
buildings. Buildings constructed after 1983 are likely to be the best candidates for Mansard roofs, which 
both adds project revenue stream, but also creates additional affordable housing. The additional 
revenue can be passed on within the project to a different phase, or to create liquidity for financing gaps 
and lessening budget burden on shareholders. 

III. Household’s Ability to Pay 
 

Household Income/Solvency 

One of the major sources of repayment for the retrofit project is the households. The owners of 
the apartments are expected to pay a monthly betterment fee to help cover the costs of the 
improvements. The survey that XacBank conducted was a good indication that while many people are 
interested in a retrofit of their apartments, not everyone is. With 50% of the retrofit payments expected 
to come from household’s betterment fees, a main driver of the building selection will be which 
households are willing to pay.  

XacBank conducted a survey of 512 households living in Soviet precast apartments to help gauge 
interest in the TTR project and get an idea of how much households would be willing to pay. According 
to the survey, about 77% of residents would be willing to pay to participate in the TTR project, which 
does not match up with past retrofit surveys conducted by GITEC and CDIA. GITEC’s survey says that 
owners had a 100% willingness to pay, although at a rate of about 10,000 MNT amount per month2, 
while CDIA mentions a 32% willingness to pay by owners3

The most recent survey conducted by XacBank revealed that a majority of owners willing to pay 
a betterment fee are able to afford one in the range of 20,000-30,000 tugrik per month. While this is 
higher than the amount listed in the GITEC survey, it is still not enough to cover the 50% most likely 
needed to be paid for by owners. When GITEC and CDIA conducted their surveys, repayments from 
selling carbon credits through CDM was a viable financial strategy for part of the project; however, since 

. 

                                                           
2ENG UB-TTR, FS 1 Report, Main Text p. 18 
3090515 PFS final report p. 88 
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then, the carbon markets have collapsed. Therefore, the amount of money required from household 
owners is much higher than before.  

Household income has been steadily rising in Mongolia during the years since the GITEC and 
CDIA surveys were conducted. Average household income in 2009, when CDIA conducted its Pre-
Feasibility Study, was 454,854 per month according to the National Statistic office, and it has risen to 
1,188,483 per month in 2014. This trend is mirrored in the CDIA and GITEC reports, which list the 
average household income at 459,000 (2009)4 and 740,000 (2011)5

Figure III-1 - Household Income versus Expenses (data: Office of National Statistics) 

respectively. The XacBank survey, 
conducted in 2014, revealed an average household income of 1,113,914 MNT per month, which is very 
close to the average income provided by the National Statistics office. 

 

 As household income has gone up, household expenses have risen with it. Households have a 
slightly higher savings rate than in the past, -3.6% in 2009 versus 1.29% in 2014, but they do not have a 
huge amount to spend on retrofits. The average household will have 15,274 MNT of savings per month 
in 2014, and that number should increase to 37,510 MNT in 20186

 Another important factor regarding household income is the range of incomes across the city as 
certain districts have a higher average income than others. For example, in CDIA’s report the mean 
income for the Chingeltei district was 524,000 MNT, while the mean income for Sukhbaatar was 391,000 
MNT

. So the amount each apartment will 
have to spend is moving in the right direction; however, the monthly cost for the households to retrofit 
is expected to be higher than even the monthly savings in 2018, so it may be difficult for most 
households to afford it. For this reason, the consulting team does not see TTR of all buildings as being 
feasible. 

7

                                                           
4090515 PFS final report p. 104 
5ENG UB-TTR, FS 1 Report, Main Text p. 18 
6 National Statistics office data 
7090515 PFS final report p.  
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that will be able to afford the retrofit. Once other apartment owners see the retrofitted building it may 
help increase demand for the upgrades. 

 The consulting team came up with two different methods of determining household payments 
to cover the retrofit costs. The first pricing structure, based solely on amount of floor space, is one that 
aligns more closely with the way apartments pay for their heating. Each apartment pays for heat based 
on how large the apartment is, so the scheme is designed to have monthly payments mirror this. The 
major difference between the two schemes is the fact that the non-shared costs (for radiators and 
windows, for instance) discussed in the first scheme are still prorated instead based on window number 
in this second scheme. Article 147.3 of the Civil Code states that costs for renovations to a residential 
building should be paid for by residents based on their living floor space compared with the total living 
floor space of apartments in the building, though the article specifically refers to shared equity costs of 
the renovation. 

The second method bases the monthly payment on a weighted combination of window-related 
costs, which include radiator costs because every window must have a radiator, and floor space-related 
costs. The process behind this pricing method is to separate “shared equity” costs (e.g. the roof, the 
entrance, etc.) and parts of the TTR that are specific to an individual apartment. Therefore, apartments 
with more windows would be required to pay a larger percentage of window costs to upgrade the 
windows and the required heating system that goes with them. Depending on the interpretation of the 
law specifying that “shared equity” of a building must be paid for based proportionately on relative floor 
price, only some parts of the TTR are “shared.” The consulting team has determined that those parts 
other than windows and radiators constitute “shared equity,” and therefore the cost of these should be 
split according to the law. The cost of windows and radiators should be based on the number of 
windows and radiators in an apartment. 

 Both methods of calculating monthly betterment fee payments end up covering the 50% of total 
TTR costs that the consulting team determined may come from households. The first scheme allows the 
households to pay based on floor size as they are used to doing for heat, but the second may align closer 
with the specifics of the law. The second scheme will also prevent complaints that they are paying extra 
for other apartments with more windows than they have. 

 There currently exists a law governing the payment of residential renovations which is less 
beneficial to the households than either of the two pricing structures. In the section related to the 
proposed financial structures, the specific methods of defining betterment fees are described in greater 
detail. The Law on Legal Status of the Condominium Association and Shared Property of Public 
Apartment Buildings covers this issue in detail. Article 16.2 states that households are responsible for 
payments that cover upgrades to their own building. Both pricing structures above require households 
to cover only 50% of the TTR project, so the residents benefit from not having to pay as much to 
upgrade their apartments. Article 16.5 requires residents to negotiate shared costs at a sukh members 
meeting. Lastly, Article 16.6 involves households securing state or local funding for large residential 
investment projects. The process to receive public funding requires time, effort, and planning, but all of 
it can be bypassed using the TTR betterment payment scheme. 
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Figure III-2 - Average Income by Apartment Size (data: Consulting team survey) 

 

 

 

 

 

 

 

 

 

In terms of income per household, there is a definite correlation between size of apartment and 
the average household income. As can be seen in the chart above, the average household income for a 
one room apartment is 828,611 MNT, while the average household income for a 4 room apartment is 
1,788,462 MNT. An important consideration for monthly payments will be making sure that all 
households in a cluster can afford it because it is crucial for all households to pay. In the first phase, the 
consulting team recommends selecting buildings with fewer single-room apartments as these are less 
likely to be able to pay betterment fees. 

IV. Energy Efficiency Estimations 
 

 The heat demand from households in Ulaanbaatar is massive due to the long and extremely cold 
winter. Ulaanbaatar is the coldest capital city in the world, and many of the households, the Soviet 
precast apartments specifically, have little or no insulation. The apartments receive a constant flow of 
heat throughout the winter from the government run Combined Heat and Power plants, but due to the 
rapidly growing population in Ulaanbaatar, and subsequent rise in heat demand, the CHPs are currently 
not able to meet the heat requirements for all households. The TTR of the Soviet precast apartments 
would lower the heat use of almost 44,000 households and allow the city to supply centralized heating 
to many other buildings. 

 The government heavily subsidizes the heat going to households from the CHPs. Even with the 
energy sector operating at a significant loss each year, the government subsidies keep heat very 
affordable for apartment residents. The Ulaanbaatar District Heating Company (UDHC) purchases the 
heat from the CHPs and acts as a wholesaler, selling the heat to the Housing companies, which oversee 
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the majority of residential buildings in the city. Once the Housing companies purchase the heat from the 
UDHC, it is transferred to a heating substation, which then sends the heat to the end consumer, the 
apartment residents. 

Figure IV-1 - Scheme of District Heating System (Source: GITEC 2011) 

 

 The apartment residents purchase heat from the Housing companies at a very favorable price, 
which is made even more so because they are paying by the size of their apartment. Instead of charging 
people for how much heat they use, the Housing companies base the residents’ payments on m2 of 
apartment space. The Housing companies ‘flat rate is often 25-40% higher than they pay to the UB 
District Heating Company8

 While the flat rate is not the best way to charge residents for heat use, the main inefficiency 
with the precast apartments is obviously the lack of insulation. No matter how much heat is pumped 
into the apartments, they are barely livable because of the amount that is lost through the non-
insulated walls and inefficient windows. Major complaints from residents include extremely low 
temperatures, high heat loss, condensation, and high humidity leading to mold growth

; however, this commission has not been invested into improving the state of 
the apartments. 

9

 The first step to improve the energy efficiency of the apartments is to perform the TTR on the 
buildings. Making the apartments comfortable to live in before they devolve into slums is the main goal 
of the project. As a result of the retrofit, charging the residents a metered rate will make the city’s heat 
grid far more efficient. With the precast apartments’ heat demand reduced by about 30% per 
household, the city will be able to increase the amount of households that are connected to the central 
heating grid. Also, the heat savings for each household will be large following the retrofit when they 
begin to pay the metered rate. So far, there has been no incentive for households to pay the metered 
rate because the households leak so much heat that they would be paying utility costs for something 
that was just flowing right out of the walls. However, after the retrofit the amount of heat required to 
keep the apartment comfortable will be less that the metered rate will be below their previous heat 
costs. The heat savings that the residents enjoy from the improved apartment can be used towards 
paying the betterment fees for the retrofit.  

.  

                                                           
8ENG UB-TTR, FS 1 Report, Main Text p. 78 
9ENG UB-TTR, FS 1 Report, Main Text p. 29 
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 The total amount of households that reside in five or nine story Soviet precast apartments, the 
focus of the retrofit project, is almost 44,000. Using data collected from previous GITEC, CDIA, and UB 
Municipality reports, the consulting team attempted to determine the current energy usage from all of 
these households. According to a Pre-Feasibility Study Report found in the GITEC study, households use 
350 kWh per m2of apartment space each year. Based on housing company data, the average five-story 
apartment is 50.84 m2,and the average nine-story apartment is 52.56 m2

Table IV-1 - Heat Use by Building Type (data: XacBank, Housing Company Data, GITEC 2011) 

. Each building has apartments 
that range from one room to five rooms, but for the sake of this calculation, it is best to use an average 
size for the rooms in each building type. In total, there are 15,750five story apartments and 28,080 nine 
story apartments, which amount to 43,830 overall. Therefore, the total energy used by the Soviet 
precast households prior to the retrofit is 796,866,362.07 kWh/year. 

Type of 
Building 

Number of 
Apartments 

Apartment Size 
(m2) 

Heat use 
(kWh/m2) 

Total Heat 
(kWh) 

5 story 15,750 50.84 350 280,282,112.07 
9 story 28,080 52.56 350 516,584,250.00 

   Total 796,866,362.07 
 

 The apartment owners pay a fixed rate for heat to the Housing Companies each month, 
regardless of how much heat is used in each apartment. Using data from Housing Companies, it was 
determined that the average apartment in a five story building pays 15,296.94 MNT a month, and the 
average apartment in a nine story building pays 15,243.66 MNT a month. Based on the previously 
mentioned number of households in five and nine story buildings, the total amount residents pay per 
month is 668,968,869.72 MNT and the total per year is 5,351,750,957.79 MNT. 

Table IV-2 - Heating Costs by Building Type (data: XacBank, Housing Company Data, GITEC 2011) 

Type of 
Building 

Number of 
Apartments 

Heating 
Months 

Average Cost per 
Household per 

Month 
Total Cost per Month Total Cost per Year 

5 story 15,750 8 15,296.94 MNT 240,926,826.72 MNT 1,927,414,613.79 MNT 

9 story 28,080 8 15,243.66 MNT 428,042,043.00 MNT 3,424,336,344.00 MNT 

    668,968,869.72 MNT 5,351,750,957.79 MNT 
 

 The total energy savings from the retrofit will be about 30% according to GITEC and the UB 
Municipality, which is conservative compared to some other valuations. Using this savings amount, it 
can be calculated that each apartment will use 245 kWh/m2after the retrofit takes place, or a savings of 
105 kWh/m2

  

. Therefore, the energy savings city-wide will be 239,059,908.62 kWh/year, allowing the city 
to provide central heat to a greater number of apartments and other buildings. 
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Table IV-3 - Heat Savings by Building Type (data: XacBank, Housing Company Data, GITEC 2011) 

Type of 
Building 

Number of 
Apartments 

Average Apartment 
Size (m2) Heat savings (kWh/m2) 

Total Heat 
Savings per Year 

(kWh) 

5 story 15,750 50.84 105 84,084,633.62 

9 story 28,080 52.56 105 154,975,275.00 

        239,059,908.62 
 

 Due to the reduction in heat demand for each apartment after the retrofit, the apartment 
owners will owe less money to the Housing Companies, even if they pay based on consumption. The 
average savings for a five story building resident will equate to 27,583.37 MNT/year and 23,954.81 
MNT/year for 9 story building residents. City-wide the savings will be 1,107,089,153.90 MNT/year. 

Table IV-4 - Cost Savings on Heating Fees (data: XacBank, Housing Company Data, GITEC 2011) 

Type of 
Building 

Number of 
Apartments 

Savings per Apartment 
per Year Total Savings per Year 

5 story 15,750 27,583.37 MNT 434,438,084.67 MNT 
9 story 28,080 23,954.81 MNT 672,651,069.23 MNT 

   1,107,089,153.90 MNT 
 

 The consulting team is recommending that the construction take place in 10 phases. The 
buildings selected for each of these phases will be referred to as a “cluster.” In our calculations, each 
phase will include a cluster of buildings that contain an average of 54 building elements with 36 
apartments in each element. The average size of these apartments is 52.56 m2, based on Housing 
company data, because the majority of each building will be 9 stories. The average apartment space per 
cluster will be 102,181.50 m2

Table IV-5 - Energy Savings per Phase 

. Energy savings for each apartment in the cluster will be 5,519.06 
kWh/year, so the energy saved in each cluster will be 10,729,057.50 kWh/year. The total energy savings 
of the project will be 590,098,162.50 kWh/year once all construction is complete. 

Buildings per 
Cluster 

Apartments per 
Building 

Energy Savings per 
Apartment (kWh) per 

Year 

Total Savings per Cluster (kWh) per 
Year 

54 36 5,519.06 10,729,057.50 
 

 As mentioned previously, savings for each apartment in the cluster will be 23,954.81 MNT/year, 
so the monetary savings for each cluster will be 46,568,150.95 MNT/year. Since the project is expected 
to have 10 stages, the total savings will be 2,561,248,302.06 MNT/year once the stages are complete. 
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Table IV-6 - Cost Savings per Phase 

Buildings 
per 
Cluster 

Apartments 
per Building 

Savings per 
Apartment 

Total Savings per Year 
per Cluster 

Project 
Length 

Total Savings per Year 
after 10 Phases 

54 36 23,954.81 MNT 46,568,150.95 MNT 10 stages 2,561,248,302.06 MNT 
 

 For further specifics regarding the savings per building, consult the table below. Heating space 
will determine the amount of savings each apartment will enjoy after the retrofit, so a larger apartment 
with four rooms will save more than a smaller one room apartment. 

Table IV-7 - Savings per year by Apartment Size 

Apartment 
Size (m2) 

Fixed Price per 
Year 

Heat Use 
(kWh/m2) 

New Heat Use 
(kWh/m2) 

Consumption 
Based Price per 
Year 

Savings per Year 

38 80,414.40 MNT 350 245 70,845.01 MNT 9,569.39 MNT 
52.5 113,423.20 MNT 350 245 97,877.97 MNT 15,545.23 MNT 
60 164,032.00 MNT 350 245 111,860.54 MNT 52,171.46 MNT 
82 206,043.20 MNT 350 245 152,876.07 MNT 53,167.13 MNT 

 

The city-wide heating capacity of Ulaanbaatar is currently taxed beyond its limit, so the energy 
savings from the thermo-technical retrofit will help the city provide more central heat to customers. 
Each apartment will be more efficient after the upgrade, so the city will be able to sell the extra heat to 
more households. Not only will the new households be more efficient by using centralized heat instead 
of an off-grid heat only boiler, but heat based revenues for the CHP will increase. 

 The total project is supposed to involve 10 clusters. Based on average apartment size, from 
Housing company data, in each cluster, the energy savings per apartment should be 5,519.06 kWh per 
year. The average cluster will contain 54 buildings of 36 apartments each, so the total energy saved for 
one cluster will be 10,729,057.50 kWh per year. The city charges for energy based on Gcal used so each 
cluster will save 9,231.50 Gcal per year, which equates to 74,221,281.14 MNT at a rate of 8,040 MNT per 
Gcal. After 10 clusters are complete, the city will be able to sell 4,082,170,462.57 MNT of extra heat to 
customers around the city per year.  
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Table IV-8 - Total TTR Project Savings 

Energy 
Savings per 
Apartment 
(kWh) 

Number of 
Building 
Elements 

Energy Savings per 
Cluster (kWh) 

Gcal Saved per 
Cluster 

Price per 
Gcal 

Savings per Year after 
10 Clusters Completed 

5,519.06 1,944 10,729,057.50 9,231.50 8,040 MNT 4,082,170,462.57MNT 
 

 Most likely, the heat savings from the retrofitted apartments will be distributed elsewhere in 
the city, but if not, the coal and CO2 emissions reductions would also be extensive. Also, even if all heat 
savings are delivered to new apartments, it will mean that these are not using off-grid heat only boilers. 
These boilers are far less efficient than the CHPs at producing heat, so a net coal and emissions savings 
will stem from adding them to the grid. Based on carbon emission data from the Intergovernmental 
Panel on Climate Change (IPCC), the consulting team was able to determine how much coal usage and 
CO2

Table IV-9 – Energy Savings in Coal Equivalent 

 emissions would be reduced over the life of the project. Each cluster saves 10,729,057.50 
kWh/year, which is equivalent to 38,624.61 GJ. Based on the IPCC’s number for metric tons of sub-
bituminous coal per GJ, each cluster saves 1,011.96 metric tons of coal per year. After all 10 clusters are 
complete, a total of 55,658.06 metric tons of coal will be saved per year. 

Energy Savings 
per Cluster (GJ) Metric tons/GJ Metric tons Saved per 

Cluster 
Coal Savings per Year after 10 
Clusters Completed 

38,624.61 0.0262 1,011.96 metric tons 55,658.06 metric tons 
 

 To determine the CO2 reductions, the consulting team used the IPCC number for metric tons of 
CO2 per MWh of energy, which is .346 metric tons. Each cluster saves 10,729.06 MWh/year, which is 
equal to 3,712.25 metric tons of CO2, so after all 10 clusters are complete, CO2

Table IV-10 – Total CO2Savings 

 emissions will be 
reduced by 204,173.96metric tons per year. 

Energy Savings per 
Cluster (MWh) 

Metric 
tons/MWh 

Metric tons Saved per 
Cluster 

CO2 Savings per Year after 10 
Clusters Completed 

10,729.06 0.346 3,712.25 metric tons 204,173.96 metric tons 
 

 Finally, there is a delivery loss inherent in the heat delivery system currently in place in the 
precast buildings. The heat lost during delivery amounts to about 20%, most of which is lost through the 
buildings (this will be decreased as a result of the TTR project). 
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V. Other Benefits to Household Owners 
 

Beyond greater energy efficiency and lower costs, TTR offers a multitude of other benefits to 
apartmentowners. These benefits should be communicated clearly to apartment owners when project 
implementers are first assessing willingness to pay. For residents who are not convinced by the energy 
savings, or are skeptical of the timeframe of construction, educating building residents about the other 
benefits incentivizes 100% participation, which is necessary for the process to move forward. The most 
important benefit to the majority of homeowners is improvement in the heat of their apartments. For 
those homeowners who are satisfied with their current heating situation, there are many other 
advantages to TTR which they should be informed of. 

The first category of benefits consists of basic quality of life improvements. 60% of respondents 
to the consulting team’s survey said that their homes were not warm enough in the winter, and no 
building surveyed had a majority of residents expressing full satisfaction with their heating. TTR 
upgrades would significantly improve the warmth of individual apartments, as well as putting the power 
to modulate the heat in the hands of individual owners, rather than building managers. This means that 
residents can adjust their heat to a comfortable level, while also deciding how much money they will 
spend on heating, allowing them to save money on energy. These savings benefits should be 
emphasized to those homeowners who are currently satisfied with their heating and insulation. 
Residents should also be informed that they will receive a new radiator, windows, and door, and that 
their balcony will be significantly improved with sealed windows. The new windows and insulation will 
also mean traffic and other outside noises will be significantly decreased. The basement improvements 
will mean more consistent hot/cold water. Finally, the new sealant and improved insulation will mean 
less dust, moisture and mold growth in your apartment, along with diminished roof leakage for the top 
floors. 

Another important incentive for all owners comes from the improved aesthetics of the building. 
The TTR façade along with renovated balconies will be a significant visual improvement over the 
previous exterior. The refurbished main entrance door will also be evident, and will enhance building 
security. This improved look will also create a social effect within neighborhoods. Homeowners will be 
incentivized to have their building retrofitted in order to be within the categorically nicer apartments, 
and out of fear that their un-retrofitted home might be considered “cheap” housing or part of a 
backwards neighborhood. 

Another very important benefit of TTR is a boost to home value. Owners of retrofitted 
apartments will be able to charge higher prices to renters, and residents planning to sell their apartment 
will be able to charge more money because of the improved living conditions and appearance. After the 
first phase of apartments is finished, project implementers should try and track these monetary benefits 
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in order to communicate them to the next phase of residents. It is also estimated that TTR extends the 
useful life of the building by 30-40 years10

VI. Project Staging 

, benefiting both home owners and UBM. 

The consulting team estimates around 5,500 kWh will be saved per retrofitted apartment each 
year. This extra energy will not only increase the heat quality in other apartments within a sub-station 
cluster, but will also create heat capacity for new apartments. These benefits to non-TTR apartment 
owners will be realized through the creation of social awareness andresponsibility around reducing heat 
usage for all apartment owners. 

These benefits of TTR should be presented and circulated among residents as early as possible in 
an easy to understand format. Finally, apartment owners should also realize that the opportunity to 
have this work subsidized and organized by UBM is time limited. In the future, homeowners might not 
have the benefit of this support, and so they should elect to be a part of the project. Once the first 
apartments are finished and residents can actually enjoy these benefits, word of mouth will also act as a 
powerful marketing tool in convincing residents to approve TTR efforts. 

 

Cluster Selection 

 Ulaanbaatar, a city of over one million residents, has about 20% of its population living in pre-
cast panel buildings that were constructed in the 1970s, 80s and early 90s11. There are a total of 47,102 
apartments in 1,114 pre-cast residential buildings throughout the city. The different types are five, nine, 
and twelve story buildings, which due to old age, poor maintenance, and, most importantly, inadequate 
insulation, need to be rehabilitated to improve living conditions for the residents. The thermo-technical 
retrofit of the buildings will extend their life span for 30-40 years12

• The cluster should have a range (800-1,200) in the number of apartments per cluster to be 
retrofitted based on available budget for the project. 

 reduce the need for new 
construction, which would be far more expensive. 

 GITEC mapped and assessed all pre-cast apartment building clusters in order to determine 
which ones would be selected for its Phase 1 thermo-technical retrofit. By the GITEC definition, a cluster 
is a group of apartment buildings connected to a heating substation, which is in turn connected to the 
CHP. For the sake of our project, the “cluster” does not necessarily need to share a heating substation, 
and can just constitute the buildings chosen in a single phase. After researching the city’s building 
clusters, GITEC came up with a number of guidelines to follow when selecting the building clusters they 
would retrofit. The following are ones that the consulting team also recommends: 

 

                                                           
10ENG UB-TTR, FS 1 Report, Main Text p. 54 
11ENG UB-TTR, FS 1 Report, Main Text p. 11 
12ENG UB-TTR, FS 1 Report, Main Text p. 54 
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• The cluster should be in a highly visible location so as to attract attention during the 
construction and after the retrofit is completed. 

• No 12-story buildings or buildings in an advanced state of disrepair should be included in the 
cluster.  

• The buildings in the cluster should have a good ratio of gross floor to total wrap area and few 
first floor extensions.  

• The sukhs, housing companies, and apartment owners are receptive to the thermo-technical 
retrofit project.13

 
The consulting team recommends similar criteria to GITEC for cluster selection, with some additional 

recommendations: 
 

 

• Buildings should have a sukh.  
• The clusters should be selected on a willingness-to-pay basis. Clusters that do not contain 

owners with 100 percent willingness-to-pay should be skipped over. A betterment fee will be 
required to cover the costs of the building retrofits, so it is not fair to have some owners 
covering the costs of others that do not want to pay. To mitigate this issue, all owners in the 
buildings to be retrofitted should pay. 

• All 12 story buildings should be ignored as recommended by GITEC. The investment required for 
the 12 story buildings was deemed not worth it; however, the majority of pre-cast buildings in 
the city are of the five and nine story variety. 72% of all pre-cast buildings are nine stories, and 
23% of them are five stories.14

• A recommended way to lower the costs of the retrofit is to find a construction partner willing to 
install a mansard roof with an extra floor of apartments on buildings designated as feasible by a 
strength test. Therefore, it is recommended that any building that can support a Mansard roof 
uses a financial scheme that includes building a Mansard roof. 

 Furthermore, the buildings that are constructed before1983may 
need structural strengthen work before being able to support the retrofit – for all buildings with 
100 percent willingness-to-pay, a strength test will be carried out before any TTR begins. These 
strength tests will evaluate both the ability of the building to structurally support the retrofit 
and Mansard roofs (if built after 1983). 

 

Staging 
 

The staging of the program refers to the way in which different groups of buildings are separated 
into yearly phases. As the overall size of the project is prohibitively large for a single year, the 
mobilization of the construction resources might result in quality assurance and quality control issues 
and potential funding sources are limited in their yearly availability, the consulting team proposes to 
split the project into 10 phases. 
                                                           
13ENG UB-TTR, FS 1 Report, Main Text p. 12 
14ENG UB-TTR, FS 1 Report, Main Text p. 14 
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The primary reason to separate the project in this manner is the limited availability of JCM 
Model Project subsidy funds. This subsidy scheme will be discussed more in later sections, but, with 
approximately USD 12 million available in 2015 and 2016 each, the scope of each project phase 
becomes necessarily limited.  

Table VI-1 – Timeline of Proposed Project Financing Structure 

Pilot Phase 
2015 Model Project Subsidy Structure (1-A) 
2016 Model Project Subsidy Structure and Mansard Structure (1-B) 

 2017 Model Project Subsidy Structure and Mansard Structure (1-B) 

 2018 Model Project Subsidy Structure and Mansard Structure (1-B) 

 2019 Model Project Subsidy Structure and Mansard Structure (1-B) 
Last Year of JCM 2020 Model Project Subsidy Structure and Mansard Structure (1-B) 

 2021 Non-JCM Subsidy Structure (2) 

 2022 Non-JCM Subsidy Structure (2) 

 2023 Non-JCM Subsidy Structure (2) 

 2024 Non-JCM Subsidy Structure (2) 
 

The consulting team proposes that the project be split into phases of USD 10 million. The 
number of buildings and households that can be renovated each year will depend upon specific building 
selection carried out that year, but if we consider a standard 9-story building element to have 36 
households then USD 10 million can cover the retrofitting of 54 standard 9-story building elements (at a 
cost of MNT 9,300,000 per apartment). Of the proposed project size in which UBM would conservatively 
aim to renovate half of the precast panel apartment buildings in Ulaanbaatar, these 54 buildings account 
for approximately 10% of the total project size. 

The first two years, during which MOEJ and GEC have already allocated approximately USD 12 
million per year to subsidize and incentivize JCM projects, the consulting team proposes applying for the 
Model Project subsidy and utilizing the financial structures 1-A and 1-B described in the next section. If 
the Model Project subsidy is approved for a project stage, it will cover up to half of the thermo-technical 
retrofitting costs and can therefore greatly reduce the cost burden to UBM. If paired with the Mansard 
roof structure in which additional apartments are built on the top floor of the apartment building and 
sold, then UBM can divert the net revenue from the apartment sale to other phases. 

Currently MOEJ and GEC are undecided on the funding allocation to the Model Project subsidy 
scheme beyond 2016.The subsidy amount may continue at its current level, MOEJ may allocate a 
greater percentage of the environmental tax revenue to incentivizing JCM projects through the scheme, 
or it may discontinue altogether. JCM schemes in general are expected to end by 2020. Therefore, as the 
exact allocation to the Model Project subsidy scheme is unclear, the coming projections only consider 
the subsidy through 2016. The consulting team has developed alternative financial structures that can 
address the gap in funding left in the event of Model Project subsidies ending, but we have also included 
potential structures using both the Model Project subsidy and other funding sources in the event that it 
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continues. If the subsidy scheme continues, of course it will be easier to carry out later phases of the 
project.  

In our staging, we have marked the first two phases as a “Pilot Phase.” JCM Model Project 
subsidy allocations are already determined for these two years, and hopefully the nature of other 
possible funding sources (for instance GoM subsidies or new incentives for energy efficiency) will be 
clearer as the pilot phase is carried out. In the table above we also have one phase per year, but, if the 
first phases go well, the consulting team advises that multiple phases are carried out per year afterward. 
This will reduce the overall costs as well as make the utilization of other JCM financing schemes more 
likely (since the schemes will end after 2020).  

VII. Proposed Financial Structures 
 

In order to accommodate changes in potential funding sources and changes in the legal 
framework of energy efficiency construction, the consulting team has developed three different overall 
concepts for the financial structures. Each of these concepts has been designed to function within 
UBM’s potential limitations in contributing financially to the project. These structures minimize the 
expense to the UBM wherever possible through available subsidy programs, alternative forms of 
revenue. With these structures, the maximum amount that can potentially be contributed by apartment 
owners is 50% of the TTR costs. Though UBM may be limited in the extent to which it can contribute, 
any apartment owner contributions higher than 50% make project implementation unlikely. 

 Potential changes to the Mongolian Energy Efficiency Law, outlined in draft form currently, 
suggest that the Government of Mongolia may eventually incentivize energy efficiency renovations or 
construction. The draft of the Energy Efficiency Law contains stipulations that a policy must be 
developed to incentivize energy efficiency measures of all types, though the specifics regarding what 
percentage of construction or installation will be covered is undecided. Also, there will be some time 
before any such law is successfully passed, and it will be longer before the specific incentive policy is 
developed afterwards. To bridge the gap between the proposed start of the project and the securing of 
additional sources of funding, the consulting team proposes that the Project Implementer attempt to 
use MOEJ and GEC’s “Model Project” subsidy scheme in which it will ultimately subsidize up to half of 
the project costs of an approved JCM project. 

JCM 
 

 An important aspect of the financial scheme for the TTR will be the Joint Crediting Mechanism 
with Japan. The purpose of JCM is to reduce GHG emissions in developing countries with the help of 
Japanese technology, companies, and financing. The mechanism measures the reductions in a 
quantitative manner using measurement, reporting, and verification (MRV) methodologies to help Japan 
achieve its carbon reduction goals. It is similar to a Japanese version of CDM as the credits produced 
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from carbon reduction may one day be traded on a Japanese carbon market. There are four main JCM 
funding schemes are from GEC, ADB, JICA, and NEDO, all of which subsidize carbon reductions in 
different ways. 

 When Mongolia signed its JCM agreement with Japan, the two nations decided on 4 main areas 
to focus on: the Third Strategic Goal of the Mongolian National Action Program on Climate Change, the 
Mongolian National Renewable Energy Program, the air pollution reduction goals of the Mid-term 
Program for Reconstruction, and the greenhouse gas emission mitigation program outlined by the 
Copenhagen Accord. The Copenhagen Accord is a document that the United Nations Framework 
Convention on Climate Change used to further specify member nations mitigation goals, and improving 
the energy efficiency is the focus for Mongolia. Section 7 of the Mongolia section is titled “Building-
Building Energy Efficiency Improvement.”More specifically, section 7cstates, “Make insulation 
improvements for existing buildings and implement new energy efficient standards for new buildings,” 
which ties very closely with the goal of the planned TTR of the precast buildings. 

 For a project to officially be deemed JCM eligible a number of steps must be undertaken 
regardless of which funding scheme is used. A proposed methodology, including a reference scenario 
and details of what the upgrade will entail, needs to be developed and submitted for review by the Joint 
Committee (JC). Following the approval of the methodology, a Project Design Document and Modalities 
of Communication Statement (MoC) must be submitted. The Project Design Document (PDD) includes 
the plan for monitoring carbon reductions, and the MoC outlines the relevant parties (focal point entity, 
Third Party Entity, and other project participants). Once these have been given to the JC, they will be 
publicly available for review. The TPE will also evaluate the PDD and fill out a Validation Report Form, 
which will be submitted to the JC along with the PDD and MoC as part of the final Project Registration 
Request Form. If the JC deems the project as feasible, verification and issuance of carbon credits is the 
final step in the JCM process. 

Figure VII-1 – Structure of JCM Stakeholders (Source: MEGD) 
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 The most appropriate JCM financing scheme for the TTR project is the 50% subsidy provided by 
the Global Environment Centre Foundation (GEC). The following steps will outline the process to receive 
the subsidy to help fund the TTR project. The forms required to apply for the Model Project subsidy and 
for JCM can be found in Annex D. 

 The first step in the GEC subsidy application process is to fill out a Project Plan. The project’s 
host country, in this case Mongolia, must work in concert with Japanese companies to implement the 
project. A consortium consisting of Japanese and Mongolian companies will form the team that 
implements the project. For the TTR, Japanese companies will work alongside Mongolian ones to retrofit 
the buildings and oversee the work. 

 The consulting team proposes that the Ulaanbaatar Municipality assigns the implementer 
(Consortium) for the TTR project. Once the consortium Japanese and Mongolian companies have been 
chosen, each participant’s role must be defined. From the Ulaanbaatar Municipality to the consortium, 
the project hierarchy needs to be outlined, so a chain of command is in place from the beginning. Also, 
the duty of each entity involved in the project must be listed on the subsidy application to GEC. 

 Following the determination of the Consortium members and their various duties, the project 
needs to be outlined in detail. The purpose of the project, to reduce carbon emissions through the TTR 
of Soviet pre-cast buildings, should be described in detail as well. The city of Ulaanbaatar has some of 
the worst air pollution in the world, and the goal of the retrofit is to reduce the strain put on the 
environment caused by the heat demand from poorly insulated pre-cast buildings. By improving the 
quality of insulation, the residents will live more comfortably while using less heat, and the carbon 
emissions per household will decrease. 

 The next step is to select which cluster will be the location for the TTR project. Since the total 
funding available to GEC per year is $12M, the scale of the cluster should be small enough to allow the 
subsidy to cover half of the total project costs. The number of buildings, size of buildings, number of 
entrances, and number of apartments are all crucial details to determine the scale of the project. From 
there, the cost of the TTR project can be ascertained. Based on the number of households in the retrofit, 
an estimation of the carbon reductions can be made and listed on the Project Plan. 

 The final requirement for the Project Plan is to describe the payment scheme that will not be 
coming from the subsidy. Using the financial structure developed by the consulting team, the 50% that is 
not covered by GEC will be paid by a combination of the Ulaanbaatar Municipality and the apartment 
owners. 

 Following the completion of the Project Plan, a Summary of the Project form is required. The 
first requirement of this form is to describe the strengths of the technology being implemented during 
the project. The strong point of the retrofit is the fact that modern insulation and heat regulators will be 
installed to buildings with little to no insulation. Ulaanbaatar is the coldest capital city in the world, so 
proper insulation is crucial for its citizens to live comfortably. Furthermore, the heat that is wasted in 
buildings without insulation comes with an enormous amount of carbon emissions. The heat regulators 
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will allow the amount of heat used by the apartments to match demand. Once insulation is installed the 
demand will be less, reducing the emissions associated with producing the heat. 

 A focus of JCM, but not necessarily the GEC subsidy scheme, is an MRV methodology. A project 
does not need to have a defined methodology prepared before being eligible for the subsidy, but it is 
helpful to have one in mind. The Summary of the Project Form asks for a progress report on the 
projects’ methodology, if one exists. It seems that, while not needed, the presence of an outlined 
methodology adds legitimacy to a project application. A methodology would provide a reference 
scenario for emissions prior to the retrofit that is demonstrated as conservative compared to the actual 
baseline a conservative estimate of post retrofit emissions to determine how much carbon emissions 
will be reduced. 

 Finally, the Summary of the Project form asks for the financial benefits of the project. In other 
words, how much energy and money will be saved by retrofitting the buildings. Using the amount of 
heat that is saved per apartment it will be relatively simple to determine how much less coal is needed 
to heat each apartment; therefore, the total amount of heat saved can be calculated. 

 To accurately assess energy usage before the retrofit (this is only needed to show that a 
proposed reference level is conservative), meters should be installed in selected buildings before 
construction begins. For a full heating season, or at least part of a heating season, the meters should 
measure the heat use of the apartments without insulation. This data will provide a baseline for creation 
of a reference scenario when applying for JCM. When applying for JCM, a conservative reference 
scenario is necessary to prove that the project will in fact reduce carbon emissions. The reference 
scenario is deliberately conservative so carbon emissions are not over counted, and also eliminates the 
need for constant baseline measurements and monitoring. The heat use measured in these buildings 
will provide the reference scenario to compare with once the TTR project has been completed. 

 Once the project participants and cluster have been selected then the next step is to begin the 
retrofit. Construction will take place with a focus on minimizing the inconvenience to the residents, who 
will remain in their apartments during the process. 

After the construction is completed, the reductions in heat usage can begin to be monitored and 
measured to calculate emission reductions. Using the data gleaned from the monitoring it will be 
possible for the consortium to develop a methodology by which emission reductions can continuously 
be monitored after the retrofit. The methodology will follow the MRV model and, once developed, will 
be registered as an official JCM methodology as discussed earlier. 

There are three other sources of JCM funding available from Asian Development Bank (ADB), 
Japan International Construction Agency (JICA), and New Energy and Industrial Technology Development 
Organization (NEDO). The ADB facility has a total of $18 million in grant money that can be used to 
improve existing technologies using Japanese technology alongside debt financing. If the TTR project can 
utilize high tech Japanese insulation and windows, then it could be eligible for ADB grant funding. The 
JICA facility can provide up to $42 million to private firms improving energy efficiency, though so far this 
is planned to only be offered to allow recipients of JICA debt financing to develop their current projects 
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into JCM projects. Both ADB’s and JICA’s financial schemes are still in the development phase, so all of 
the details are not yet known. However, with both, a loan from the organization is required to secure 
the JCM grant money. For example, if a project already has a loan from JICA to improve energy 
efficiency, it could receive further funding through the JICA JCM grant. NEDO’s facility has $42 million in 
total, which is provided at the beginning of the project. If the project implementer can pay the initial 
sum back within 3 years, NEDO will turn ownership of the project over to the host country, in this case 
Mongolia. Also, NEDO sells the Japanese construction equipment after the project is complete to recoup 
some of the costs of construction. Unfortunately, while NEDO debt financing could be possible, NEDO is 
not an appropriate source of JCM funding for the TTR project because it does not involve any project 
“collateral” to be owned. The apartments are already owned by the residents, so they cannot go to 
NEDO during the project. Also, construction will take place using Mongolian equipment, so NEDO will 
not have any to sell back at the end of the project. 

 

Figure VII-2–Process Map for JCM Project Development (Source: MOEJ) 

 

 

Structure 1-A: 2015-2016 JCM Model Project Subsidy Structure 

The first financial structure proposed utilizes the JCM subsidy scheme developed by MOEJ and 
GEC. The costs of the phase are funded from three different sources. The actual cost of the TTR is repaid 
from two sources: the apartment owners paying monthly over ten years and the subsidy from MOEJ and 
GEC. Each will cover half, as the MOEJ and GEC subsidy can cover up to 50% of an approved project. The 
subsidy only comes after the successful installation of the project, so either debt financing or upfront 
funding by UBM is required upfront to cover the cost at construction. This debt finance can either be 
two separate, equally-sized loans (one long-term and one short-term) or one long-term loan (half of 
which would be repaid after the receipt of the subsidy). The coverage of the interest for the loans, the 
betterment payment collection fees, and other costs associated with the operation and management of 
the project should be borne by the UBM.  
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Figure VII-3 – Illustration of Structure 1-A Subsidy Structure 

 

 

The application process and specific requirements of GEC are discussed in the previous section. 
The potential subsidy from GEC and MOEJ covers 50% of the TTR cost after installation and apartment 
owners pay for the other 50%. UBM, if it is unable to cover the initial cost with its budget, must pay for 
the construction cost with debt financing – this can be one short term and one long term loan or just 
one long term loan. UBM must cover the interest cost in addition to other minor operational costs, as 
passing on the interest cost to the apartment owners will leave them unable to ever fully pay their share 
of the TTR costs. 

MOEJ and GEC are currently evaluating various methods of incentivizing JCM project design, one 
of which is the Model Project subsidy. The current structure is confirmed through 2016, and so there are 
two opportunities for the Project Implementer to apply for Model Project subsidies. Funding for these 
periods is limited to USD 12 million in subsidies each year, and potential subsidy recipients must go 
through the application process described earlier with a Japanese partner organization. The subsidy 
scheme may continue after 2016, but MOEJ has made no decisions on this matter. 

 This first scheme, then, assumes that the application to GEC is approved as a Model Project. In 
this case, up to 50% of the project costs can be reimbursed after the installation of the project, just 
before monitoring and JCM document development begins. According to JCM development 
organizations active in Mongolia, IGES and OECC, model projects have received the full 50% subsidy so 
far. 
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Figure VII-4 - Illustration of Structure 1-A Flow of Funding 

 

1. An International Finance Institution provides long-term concessional loan to the UBM to be repaid 
by UBM via apartment owner betterment payments. At the same time, either an International 
Financial Institution or Domestic Financial Institution provides a short-term loan to the UB 
Municipality to be repaid by the MOEJ/GEC JCM subsidy. The long-term loan can also cover both 
halves of the project implementation. Each half of the TTR costs for a single phase is just under USD 
5 million. 
 

2. UBM pays half of the TTR cost to the project implementer using the long term loan and potentially 
down payments collected from apartment owners (households).  

 
3. The other half of the TTR costs should be lent with no interest by UBM to the Project Implementer. 

This will be repaid by the Project Implementer when the Japanese party involved in the consortium 
(Project Implementer) receives the Model Project subsidy.  
 

4. After the installation is complete, MOEJ/GEC provides the Japanese Partner with the 50% subsidy, 
which is used to repay UBM, which in turn can repay part of its debt financing. All interest accrued 
for the short loan is covered by UBM. 
 

5. Over time the apartment owners (households) pay their betterment fees to the housing companies 
that ordinarily collect payment for heat and water. The housing companies then pay UBM the 
collected betterment fees in return for the collection fees covered by UBM. 
 

6. The UB Municipality repays the long-term loan (or the remaining principal of the loan) over 10 years 
using the betterment fees collected by the housing companies. 
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Note also that if UBM is able to fund the upfront costs of the program itself (without receiving debt 
financing from an IFI, steps 1 and 6), then all steps related to the taking on and repaying of debt by UBM 
will be unnecessary. 

 

Structure 1-B: 2016-2020 JCM Model Project Subsidy and Mansard Structure 

 The second structure augments the first structure’s design with revenue from selling new 
apartments on the top floor of the renovated apartment building, a practice that the previous feasibility 
study by GITEC recommends as a way to reduce net costs. Buildings built after 1983 can generally 
support an additional floor of apartments, and the margin from selling these apartments can contribute 
to costs of the renovation. Converting the roof into an additional floor of apartments, called building a 
“Mansard roof,” can contribute to the cost of the renovation and, if paired with the MOEJ and GEC 
Model Project subsidy, can cross subsidize the cost of other renovations that are not able to utilize the 
Model Project subsidy (in the event that the subsidy scheme is discontinued). 

 

Figure VII-5 - Illustration of Structure 1-B Subsidy Structure 

 

Based on information provided by the Mongolian Builders’ Association, the cost to build the 
new apartments is roughly MNT 800,000 per square meter including the constructors’ profit, while the 
resulting apartments can be sold for between MNT 1,000,000 and MNT 1,200,000 per square meter. For 
9-floor elements, the sales of the Mansard roof apartments can account for 16-30% of the total retrofit 
cost, while for 5-floor elements Mansard roof apartments can account for 21-42% of the total retrofit 
cost.  
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The revenue generated from the Mansard roof apartment sales can be used two ways: 

1. The method recommended by the consulting team is for UBM to purchase the apartments at 
MNT 800,000 per square meter from the constructor and then resell the apartments itself. 
While this requires UBM to use budget money or otherwise find funding to purchase the 
apartments from the constructors, the profit from the sales will go directly to UBM. UBM can 
then use the funds from the apartment profit to fill in financing gaps for other phases that are 
not utilizing the Model Project subsidy.  

2. Alternatively, if UBM does not have extra funding available to purchase the apartments, then a 
constructor that can cover upfront costs should be utilized. This way the constructor will be able 
to own and sell the apartments itself, but the margin between the construction costs (MNT 
800,000) and the ultimate sales cost will retroactively pay for some portion of that phase’s TTR 
(that the constructor covered originally).  

The consulting team strongly recommends that option 1 be used if at all possible, as UBM will be able to 
more effectively manage the capital gained from Mansard roof sales. 

This structure still utilizes loans in the same way as Structure 1-A, though the loans can also be repaid 
using the Mansard roof revenue as apartments are sold. Depending upon whether household 
repayments or Mansard roof margins are received first, the difference can be used to reduce the costs 
of other phases or reduce UBM’s expense for interest and other associated phase costs.  

Figure VII-6 - Illustration of Structure 1-B Flow of Funding 

 

1. An International Finance Institution provides long-term concessional loan to UBM to be repaid by 
apartment owner betterment payments. At the same time, either an International Financial 
Institution or Domestic Financial Institution provides a short-term loan to UBM to be repaid by the 
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MOEJ/GEC JCM subsidy. The long-term loan can also cover both halves of the project 
implementation. Each half of the TTR costs for a single phase is just under USD 5 million. If after 
2016, this assumes that the subsidy will remain the same as it currently is. 
 

2. UBM pays half of the TTR cost to the project implementer using the long term loan and potentially 
down payments collected from apartment owners (households).  

 
3. The other half of the TTR costs should be lent with no interest by UBM to the Project Implementer. 

This will be repaid by the Project Implementer when the Japanese party involved in the consortium 
(Project Implementer) receives the Model Project subsidy. In this structure, it is better for UBM to 
receive the profit from Mansard roof sales. This profit can then be diverted to other phases that are 
not benefiting from the MOEJ/GEC Model Project subsidy. 
 

4. After the installation is complete, MOEJ/GEC provides the Japanese Partner with the 50% subsidy. 
This repays either the short-term loan or, if only one loan for the whole phase cost was taken, half 
of the loan. All interest accrued toward is covered by UBM. The apartments in the Mansard roof are 
also sold, and as they are sold the revenue is directed to UBM which can then cover additional costs 
in other phases. 
 

5. Over time the apartment owners (households) pay their betterment fees to the housing companies 
that ordinarily collect payment for heat and water. The housing companies then pay UBM the 
collected betterment fees in return for the collection fees covered by UBM. 
 

6. The UB Municipality repays the long-term loan (or the remaining principal of the loan) over 10 years 
using the betterment fees collected by the housing companies. 

Note also that if UBM is able to fund the upfront costs of the program itself (without receiving debt 
financing from an IFI, steps 1 and 6), then all steps related to the taking on and repaying of debt by UBM 
will be unnecessary. 

 

Structure 2: Non-JCM Subsidy Structure 

 In the event that the Model Project subsidy structure is discontinued, alternative sources of 
funding must fill the 50% funding gap. For instance, ADB and JICA are exploring alternative grant 
structures for JCM project financing, the structures of which should be clearer by 2016. Part of the 
Model Project subsidy can be substituted with Mansard roof sales, while the rest will need funding from 
elsewhere. One possible option in the future is an energy efficiency incentive – GoM is considering 
versions of a draft Energy Efficiency Law that will propose a financial incentive for any energy efficiency 
projects (though the exact amount of the incentive is unclear at this point). Other GoM subsidies can 
supplement the Mansard roof revenue, and, finally, UBM may need to determine whether or not 
portions of the city budget should make up the remainder of the needed cost.  
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Figure VII-7 – Illustration of Structure 2 Subsidy Structure 

 

 

This structure depends primarily on the way potential future funding sources develop over the next 
couple of years while the Model Project subsidy is being used. It is possible that other financiers of JCM 
projects like the ADB and JICA will develop other incentive mechanisms that can be utilized. 

Figure VII-8 - Illustration of Structure 2 Subsidy Structure and Flow of Funding 

 

1. An International Finance Institution provides long-term concessional loan to the UBM to be repaid 
by UBM via apartment owner betterment payments. At the same time, either an International 
Financial Institution or Domestic Financial Institution provides a short-term loan to the UB 
Municipality. The long-term loan can also cover both halves of the project implementation. 
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2. UBM pays half of the TTR cost to the project implementer using the long term loan and potentially 
down payments collected from apartment owners (households). 

 
3. The other half of the TTR costs should be lent with no interest by UBM to the Project Implementer. 

UBM should aim to finance this part on its own to reduce costs incurred from taking on debt. This 
will be paid by a future Energy Efficiency Law energy efficiency incentive, UBM contribution, GoM 
subsidy, grant funding available using an unforeseen JCM incentivizing scheme, or another revenue 
source. Revenue from the Mansard apartment sales should cover a portion of the TTR costs in this 
phase, with the remainder being sourced from UBM’s budget or other revenue sources. 

 
4. After the installation is complete, either a subsidy from a new approved Energy Efficiency Law or 

revenue from the sale of Mansard roof apartments will supplement the apartment owners’ 
payments. This repays either the short-term loan or, if only one loan for the whole phase cost was 
taken, up to half of the loan. All interest accrued toward is covered by UBM.  
 

5. Over time the apartment owners (households) pay their betterment fees to the housing companies 
that ordinarily collect payment for heat and water. The housing companies then pay UBM the 
collected betterment fees in return for the collection fees covered by UBM. 
 

6. The UB Municipality repays the long-term loan (or the remaining principal of the loan) over 10 years 
using the betterment fees collected by the housing companies. 

Note also that if UBM is able to fund the upfront costs of the program itself (without receiving debt 
financing from an IFI, steps 1 and 6), then all steps related to the taking on and repaying of debt by UBM 
will be unnecessary. 

 

Resources 
 

Upfront Loan Providers 

 In order for the construction to be feasible, debt finance must be provided at the outset of the 
phase (if using a financial structure dependent upon the MOEJ and GEC Model Project subsidy, then 
after GEC has approved the subsidy for the phase). The costs and terms associated with this funding will 
vary depending upon the debt-taking entity and the lender: a sovereign loan to UBM through GoM will 
provide the cheapest cost of debt financing, while a loan to a private member of the Project 
Implementer (Consortium) will be the most expensive. Likewise, while International Finance Institutions 
like World Bank, ADB, and EBRD can provide the lowest interest rate, the longest tenor, and the longest 
grace periods, the costs of financing from domestic banks will be significantly higher. 

 Depending on the type of lender, there is a variety of interest or capacity to loan directly to 
UBM. Perhaps the largest potential roadblock in terms of lending to UBM is that currently Mongolian 
governmental entities have exceeded the legal debt limit, and until the debt limit is raised or the debt 
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level is reduced, many financial institutions will be hesitant to lend even through a sovereign loan to 
GoM. 

 An additional point to consider is that, according to the Law on Budget Entity Management and 
Financing, a budget entity (like UBM) is not permitted to take on a loan without the permission of the 
cabinet member responsible for financing and the budget. In practice, however, UBM has taken financial 
aid and loans within the framework of governmental and international agreements.  

 

 The main options that we have identified are as follows: 

• International Finance Institutions 
• Japanese Banks 
• Domestic Banks 
• Ulaanbaatar Municipality Budget 

 

International Finance Institutions 

 Providing the highest likelihood for potential loans to UBM at the best terms, International 
Finance Institutions can provide either a loan for half of each phase cost (covering the portion to be 
ultimately repaid by apartment owners) or a loan for the entirety of each phase cost (half of which 
would be repaid by apartment owners, half of which would be repaid by a Model Project subsidy or a 
combination of other revenue sources).  

 For those that could potentially lend to UBM directly, interest rates for USD loans would likely 
be between 4 and 6% per annum. The term could be as long as 10 years, and grace periods range from 1 
to 3 years. Others have effectively provided financing to UBM by giving a sovereign loan to GoM which is 
then effectively on-lent to UBM. These terms are much more flexible, with interest rates for USD loans 
under 4% per annum, loan tenors up to 20 or 30 years, and grace periods up to 8 or 10 years. There are 
potentially more hurdles for UBM in securing financing through GoM, though more IFIs would be 
potentially interested in providing the loan. 

 International Finance Institutions that UBM should approach in financing this project include 
World Bank, EBRD, and ADB, as they have provided debt financing to public entities in the past.  

 

Japanese Banks 

 Japanese banks are mentioned here because they provide a possible way to partner with a 
Japanese organization for the sake of utilizing the MOEJ and GEC Model Project subsidy. However, 
Japanese banks are primarily commercially focused, and are unlikely to lend to a provincial government 
such as UBM. Strict internal guidelines on the quality of borrowers (regarding certifications and 
accreditations) prevent Japanese financial institutions from lending to Mongolian organizations, though 
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they could potentially lend to international Consortium members or provide financing to domestic banks 
for on-lending. If the economic situation changes materially in the future or if there is another Japanese 
partner in the Consortium that is willing to take on debt, securing debt financing from Japanese banks 
could become more feasible. 

 In the event that financing from Japanese banks becomes more feasible, it would likely only be 
used for the short-term financing of the costs repaid by the Model Project subsidy or repaid more 
immediately. 

Domestic Banks 

 Domestic banks provide the steepest costs in terms of lending as local interest rates are high 
and possible loan durations are short. Taking on debt from local institutions may be feasible if it is done 
only as a short-term loan that will be repaid by a Model Project subsidy or quickly otherwise. USD 
interest rates are around 11-14% per annum, while MNT interest rates are 19-24% per annum. It is 
possible that, if a concessional facility is provided to domestic banks by an IFI or other international 
finance organization, domestic bank lending can be more feasible. However, collateral or a guarantee 
would still be required of the UBM by domestic banks and associated lending costs would still be 
expensive even if using a facility for on-lending. 

 Of the five largest domestic banks that the consulting team contacted, (TDB, Golomt, Khan Bank, 
XacBank, and State Bank), XacBank, Khan Bank, and Golomt Bank expressed general interest.  

 It should be noted that if the apartment owners wish to borrow from a bank in order to make a 
down payment or pay the full betterment fee at once, domestic banks will likely be the only option for 
borrowing. 

Ulaanbaatar Municipality Budget 

 While the costs of interest rate coverage and betterment fee collection fee coverage are far less 
than paying for the bulk of the project costs, these costs will likely not often be compensated (unless 
many phases are able to use Mansard roof revenue and receive Model Project subsidies). If there is 
room in the UBM budget, UBM should consider effectively lending out its own money for the 
implementation of this project. 

 If UBM “lends” out its own money for use in the project, it will eventually recoup the actual 
costs of the TTR and avoid spending money paying for interest rate costs. The cost of doing this would 
be the opportunity cost of otherwise using the money and the value lost from inflation over the 
repayment period. It may make the most sense for UBM to do this only for the short-term portion of the 
project if city projections expect inflation to outstrip the interest rate provided by IFIs. Regardless, 
revolving funds for implementing TTR phases would likely be a much more cost-effective way to 
implement the project than seeking debt financing. This would also allow UBM flexibility in terms of 
implementation times. 
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Non-Apartment Owner Repayment Sources 
  

Other than the 50% of the TTR costs that will be eventually repaid by apartment owners 
(households), there must be a source of repayment for the remaining 50%. The following are the most 
suitable and likely sources. 

• MOEJ and GEC Model Project Subsidy 
• JCM Technology Grants 
• Earnings from Mansard Roof Sales 
• Draft Energy Efficiency Law Incentive 
• GoM Subsidies 

 
MOEJ and GEC Model Project Subsidy 

 The most appropriate JCM financing scheme is the 50% subsidy provided by the Global 
Environment Centre in Japan through the MOEJ that was discussed in further detail previously. The 
subsidy program has $12M of funding each year to disburse to all eligible countries. 

A consortium must first be formed between Japanese and Mongolian entities. The required 
application forms for the subsidy must then be filled out and turned in for review by GEC. Once these 
steps have been completed, construction on the retrofit may begin. One reason that the GEC subsidy is 
very interesting for the TTR project is that construction may begin before a JCM methodology is fully 
developed. So once the retrofit has been completed, and monitoring of the energy efficiency 
improvements has begun, then the methodology can be developed and official JCM program status can 
be applied for.  

 

JCM Technology Grants 

 Another JCM scheme is the $18M “Leapfrog” Development program from ADB. Japan provides 
grant funding to developing countries to utilize low-carbon technologies, which are superior to local 
products but normally too expensive. These more advanced technologies help promote GHG emission 
reductions in developing countries, while the cost is covered by Japan. Once the Japanese technology is 
in place, ADB begins accruing JCM credits due to the carbon emission reductions. If the TTR could utilize 
advanced Japanese insulation or windows then it could be possible to secure some grant funding from 
ADB for the retrofit. 

 JICA has up to $42M to distribute to private firms in JCM eligible countries trying to improve 
energy efficiency. If the TTR project could find a private firm to be the focal point of the consortium, 
then it could be eligible for loan funding from the JICA JCM facility. 
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Earnings from Mansard Roof Sales 

The construction of “Mansard” roofs to create an extra floor of apartments on top of retrofitted 
buildings would lead to significant cost savings. Although not all precast buildings will be able to allow 
the additional storey, prior surveys show that a significant portion could support this extra structure. 
Although it is difficult to estimate how many buildings will allow for a Mansard, estimating the savings 
for a single building is more useful for project planners. 

There are two possible approaches for obtaining the savings from Mansard structures. The first 
of these is to have the construction company perform certain aspects of the retrofit for free in exchange 
for ownership of the Mansard apartments. One benefit of this approach is to shift cost risk from 
financiers to the construction firms. However, this might also lead to incentivizing construction firms to 
cut costs on the aspects of the TTR under their oversight. The other option is to contractually agree to a 
fixed per meter payback cost of the Mansard apartments to UBM. This includes a margin of profit for the 
construction company, which is then responsible for selling the apartments. 

According to estimates, a 9-storey building element containing 36 households could be 
retrofitted for 234.2 - 284.5 million MNT (original cost less the potential Mansard revenue), dependent 
on agreed per meter sale price. This would create an additional four apartments. A 5-storey building 
with 60 apartments would similarly cost between 340.5-467.2 million MNT after accounting for revenue 
from Mansard roof apartment sales. Because of their comparatively larger roof area, 5-storey buildings 
are the most compelling targets for Mansard Roofs. This involved agreeing upon a contracted per meter 
cost of construction and a cost of sale with a profit margin for the construction companies, which will 
cover part of the TTR costs for that particular building. Discussed estimates would allow for 800,000 
MNT per m2 for construction costs (including the constructor’s profit) and 1,000,000-1,200,000 MNT as 
the sale price with included profit margin. The 200,000 - 400,000 MNT per m2

Currently the draft Energy Efficiency Law only gives provisions to begin developing policy by 
which energy efficiency measures or projects are incentivized to some monetary extent. The exact 
method of the incentive and the amount that can cover energy efficiency measure costs is currently 

 of revenue would act to 
mitigate core TTR costs.  

Within an annual phase, the lowered per element cost would allow for the retrofit of additional 
apartments. This opens the possibility of lowering the betterment fees of all apartments involved in the 
retrofits because costs would be spread among more households. If all UB precast buildings could 
construct a mansard roof, this would result in savings from 17% to 37% of total budget costs (depending 
on contracted sale price), along with the construction of around 6,200 new apartments. 

 

Draft Energy Efficiency Law Incentive 



51 
 

unknown. Progress of this law and the accompanying incentive policy should be watched carefully, as 
this could provide a substantial source of funding for TTR phases if the law is approved. 

However, according to GITEC’s feasibility study, the Energy Efficiency Law was already in a draft 
form in 2011. It is unclear whether or not the law has a high likelihood of passing in the near future. 
Additionally, 2016 is an election year and, in 2018, GoM must begin bond repayment. These will make it 
likely that additional funds for Energy Efficiency Law incentives will be interrupted, unavailable, or 
available only in very low amounts. The consulting team, then, recommends not relying upon potential 
future Energy Efficiency Law incentives. 

 

GoM Subsidies 

 While there are not any apparent subsidies from GoM that can be utilized immediately, there 
are a number of routes to receiving subsidy funds from GoM. The Clean Air Fund (CAF) of Mongolia’s 
MEGD would be the most appropriate source of GoM subsidies, as they are looking to taper down 
subsidies provided for the Ger Area Clean Product Program, especially as UBCAP is focused primarily on 
ger area development. UBM can meet with the board of CAF to discuss potential subsidy funding, as 
even a small amount of subsidy can assist the implementation of the project. 

 That being said, the consulting team also cautions against involving too many governmental 
entities from the outset. In order to mitigate potential delays, reliance upon GoM entities should be 
limited if possible – especially during the first two phases of the TTR program during which UBM can 
begin negotiating for later phases’ alternate funding sources. 

 

Household Repayment 
 

 Household repayment is the most critical component of affording the TTRs. Through our surveys 
we have evaluated the potential for households (apartment owners) to contribute financially to the 
program (discussed previously), and, though the costs are significant, there will need to be adoption of 
the renovation and the importance of the renovation by the apartment owners if project 
implementation is to occur. Policy changes that grant UBM the ability to enforce metering of heat and 
consumption-based payments or make renovations compulsory would greatly increase the odds of 
project implementation happening. 

In evaluating the proposed payment costs by households, the consulting team has developed 
two potential methods for establishing monthly contributions that it sees as equitable: (1) varying the 
price based on the space of the apartment and (2) varying shared costs based on the space of the 
apartment and apartment-specific costs based on the specifics of the apartment. 
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In both of these calculation methods, the exact contribution per apartment owner will depend 
upon the other types of households in his or her building. This will of course depend upon the actual 
building selection made for a particular phase (especially as 5-floor buildings cost slightly more to 
retrofit per household than 9-floor buildings do), so the consulting team established a “standard” type 
of building by which they might illustrate the possible payment schemes. We used a 9-floor building as 
these comprise the vast majority of the precast panel buildings. 

 

The Standard 9-floor Building 

 For the sake of illustrating the spread of apartment owner contributions, we have calculated the 
spread assuming a building that is comprised of four building elements – two ends and two middles, a 
one-to-one ratio of end-to-middle elements – with four households on each floor. The types of 
apartments are described below. 

 

Figure VII-9 – Floor Plan of 9-floor Middle Element (GITEC Annex, pg. 55) 

 

The middle element floor plan is shown above. Its apartment types consist of: 

• 2 two-room apartments with 3 windows (dark orange and pink) 
• 2 three-room apartments with 4 windows (light orange and green) 
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Figure VII-10 – Floor Plan of 9-floor End Element (GITEC Annex, pg. 52) 

 

The end element floor plan is shown above. Its apartment types consist of: 

• 1 one-room apartment with 3 windows (light orange) 
• 1 two-room apartment with 3 windows (pink) 
• 1 two-room apartment with 4 windows (dark orange) 
• 1 three-room apartment with 4 windows (green) 

Pricing Based on Floor Space (Type 1) 

 In the law regarding maintenance costs and upgrades, it is specified that shared costs should be 
distributed based upon the apartment’s floor space in proportion to all of the apartment floor space in 
the building. In this case, the costs of the renovation of course vary to a considerable degree between 
the least expensive and most expensive, though if the income level of small-apartment owners is 
significantly less, they face a much smaller burden of the cost. This method of determining pricing for 
the betterment fees is simple, though depending upon the interpretation of the law may not be 
permissible. Households will understand this method of pricing as it corresponds to how heat prices are 
determined, but some households may wonder if they are paying extra for apartments with more 
windows. 

Pricing Based on Windows and Floor Space (Type 2) 

The second pricing structure that the consulting team recommends varies the price differently. 
The law specifies that only “shared equity” costs should be split based on floor space, and so the 
consulting team has determined which components of the TTR constitute “shared equity” and which 
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parts do not. One benefit to this method is that it will be useful in case apartment owners are concerned 
that they are using the “shared cost” method for components that are not shared (i.e. windows and 
radiators). 

This method depends on both the number of windows and the amount of space that an 
apartment has. The average price per 9-floor apartment, discussed previously, is MNT 9,300,000. Half of 
this, MNT 4,650,000, is expected to be covered by the apartment owners. 

From this average price, the consultingteam devised a method that it views as equitable: based 
on the proportion of the TTR cost that certain components cost, the contribution toward those 
components varies either based on the floor space of the apartment or the number of windows. The 
price is similar to if the betterment price was only dependent upon floor space, though the most 
common rooms (two-room apartments with three windows) will pay slightly less. 

To determine what should influence the variable portion of the price, the consulting team 
evaluated the material cost portions of the retrofit provided by UBM. The resulting proportions of the 
cost are as follows: 

Table VII-1 – TTR Component Proportions for 9-Storey Element (Source: XacBank, UB Municipality) 

  TTR Part Proportion of 
Material Costs 

Dependent on Space (68.3%) 

Façade 35.1% 
Roof 14.0% 
Insulated Pipes 12.5% 
Basement Ceiling 6.5% 
Main Entrance 0.2% 

Dependent on Windows 
(31.7%) 

Windows 27.1% 

Radiators 4.6% 

 

 Looking at those TTR costs that will correspond to floor space or window number (shared capital 
costs correspond the floor space while windows and radiators – there is one radiator beneath each 
apartment window – correspond to window number), the ratio of windows-to-floor space is 2.15:1. This 
means 31.7% of an apartment owner’s cost will correspond to floor space while 68.3% will correspond 
the number of windows in the apartment. Though there is also one small window in shared space per 
floor, the variation in cost resulting from splitting these based on floor space would be negligible. These 
have been lumped in with other window costs. The cost per apartment, then, is determined as follows: 

 

Figure VII-11 – Formula for calculation of Household Contribution 

Total = 31.7% × ( Number of Windows ) + 68.3% × ( Apartment Space ) Average Number of Windows Average Apartment Space 
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 Additionally, during the surveying carried out by the consulting team it was found that many 
apartments already had vacuum windows installed. If there are vacuum windows installed that meet the 
criteria of the TTR, the apartment owner’s cost will be reduced.  

 

Table VII-2 – Cost Breakdown by Number of Rooms 

Rooms Soviet m² Actual m² Windows 
Type1 

Monthly(MNT) 
Type 1 Total 

(MNT) 

Type 2 
Monthly 
(MNT) 

Type 2 Total 
(MNT) 

1 18 38 3 27,523 3,302,804 29,327 3,519,286 

2 28 52.5 3 38,026 4,563,084 36,500 4,380,058 

2 28 52.5 4 38,026 4,563,084 40,010 4,801,215 

2 28 52.5 5 38,026 4,563,084 43,520 5,222,372 

3 38 60 4 43,458 5,214,953 41,720 5,246,442 

 

 The prices for both of these pricing methodologies here are of course estimated to demonstrate 
what pricing for apartment owners might look like. The actual variation in price will depend upon the 
specific buildings selected and the proportion of differently sized rooms to each other. For the sake of 
modeling what the betterment fees might look like, the consulting team is using the “typical” element 
defined earlier. 

 

The Down Payment Option 

 At an interest rate of 6.0% per annum for a long-term loan covering the half of TTR costs to be 
repaid by the apartment owners, UBM will pay MNT 1,464,750 in interest rate coverage per household, 
or USD 796. For a phase of 54 buildings (estimating 36 households per building), this equates to MNT 
2,847,474,000 (USD 1,547,540) over ten years. It is therefore in the interest of UBM in terms of saving 
on interest payments and in terms of encouraging ownership on behalf of the apartment owners to 
incentivize large down payments at the outset or quicker repayment. 

When questioned about upfront contributions for down payments, the survey answers varied 
widely. Half of participants did not answer this question, while a small plurality (13%) responded that 
they would pay less than 100,000 MNT as an initial down payment. The other significant answer, 
however, was that 10% would be willing to pay 500,000 MNT.15

                                                           
15See Annex Table A. 8 for a detailed breakdown. 
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 While determining the amount that should go toward quicker repayments may be more 
difficult, the consulting team advises to at least determine some deduction in the amount owed for 
large down payments or for paying the entire price at the outset. 

Table VII-3–Down Payment Options for Apartment Owners 

 At the same repayment rate, an apartment owner who pays half of the cost of his or her 
apartment’s retrofitting cost will save UBM roughly 75% on interest payments (interest is charged on 
only half the original amount, and, with the same repayment rate, the remaining principal is paid off in 
half the time).  

Table VII-4 – Accumulated Interest under Down Payment Scenarios 

Interest Accumulated with No Down 
Payment MNT 13,950,000 

Interest Accumulated with Half Down 
Payment MNT 3,487,500 

  

 The consulting team recommends that UBM incentivize down payments of either the entire cost 
or half the renovation cost at the very least, and consider also incentivizing early repayment of all sorts.  

Estimating the Cost of Subsidizing Household Betterment Fees 

 If UBM commits to subsidizing a certain portion of the TTR costs from its budget, betterment 
fees for households would be significantly reduced. This would help incentivize owners to take part in 
TTR and reduce interest rate payments. The table below presents different scenarios for UBM 
involvement. 

This looks only at the TTR costs and associated interest and collection costs of apartment owner 
payments – it does not include other costs such as JCM development or the interest accrued from a 
short-term loan taken in anticipation of the MOEJ subsidy. 
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Table VII-5 – Impact of UBM Subsidies for Household Betterment Fees for One Phase with Model Project 
Subsidies (Structure 1-A and 1-B) 

HH TTR 
Cost 

Coverage 

HH 
Monthly 

Cost 
(MNT) 

Total 
HH Cost 
(MNT) 

UBM TTR 
Cost 

Coverage 

UBM TTR 
Cost 

Coverage 
per HH 
(MNT) 

Interest for 
HH 

Contribution 
(MNT) 

Collection 
for HH 

Contribution 
(MNT) 

Total UBM 
Contribution 

per HH 
(MNT) 

Total UBM 
Contribution 

per Phase 
(MNT) 

Total UBM 
Contribution 

per Phase 
(USD) 

50% 38,750 4,650,000 0% 0 1,464,750 465,000 1,929,750 3,751,434,000 2,038,823 

40% 31,000 3,720,000 10% 930,000 1,171,800 372,000 2,473,800 4,809,067,200 2,613,623 

30% 23,250 2,790,000 20% 1,860,000 878,850 279,000 3,017,850 5,866,700,400 3,188,424 

20% 15,500 1,860,000 30% 2,790,000 585,900 186,000 3,561,900 6,924,333,600 3,763,225 

 

In order for apartment owners (households) to only pay MNT 20,000 per month, they would 
have to cover 25.8% of the cost of retrofitting (essentially MNT 2,400,000 total contribution per 
apartment), costing UBM MNT 6,310,906,344 per phase. 

Table VII-6 – Impact of UBM at MNT 20,000 Monthly Household Payment 

HH TTR 
Cost 

Coverage 

HH 
Monthly 

Cost 
(MNT) 

Total 
HH Cost 
(MNT) 

UBM TTR 
Cost 

Coverage 

UBM TTR 
Cost 

Coverage 
per HH 
(MNT) 

Interest for 
HH 

Contribution 
(MNT) 

Collection 
for HH 

Contribution 
(MNT) 

Total UBM 
Contribution 

per HH 
(MNT) 

Total UBM 
Contribution 

per Phase 
(MNT) 

Total UBM 
Contribution 

per Phase 
(USD) 

25.8% 19,995 2,399,400 24.2% 2,250,600 755,811 239,940 3,246,351 6,310,906,344 3,429,840 

 

Note that the above calculations do not include all of UBM’s costs, but rather just the costs of 
assisting the apartment owner payments. 

Table VII-7 - Impact of UBM Subsidies for Household Betterment Fees for One Phase with Model Project 
Subsidies without JCM (Structure 2) 

HH TTR 
Cost 

Coverage 

HH 
Monthly 

Cost 
(MNT) 

Total HH 
Cost 

(MNT) 

UBM TTR 
Cost 

Coverage 

UBM TTR 
Cost 

Coverage 
per HH 
(MNT) 

Interest for 
HH 

Contribution 
(MNT) 

Collection 
for HH 

Contribution 
(MNT) 

Total UBM 
Contribution 

per HH 
(MNT) 

Total UBM 
Contribution 

per Phase 
(MNT) 

Total UBM 
Contribution 

per Phase 
(USD) 

50% 38,750 4,650,000 32% 3,013,665 0 465,000 3,478,665 6,762,524,760 3,675,285 
40% 31,000 3,720,000 42% 3,943,665 0 372,000 4,315,665 8,389,652,760 4,559,594 
30% 23,250 2,790,000 52% 4,873,665 0 279,000 5,152,665 10,016,780,760 5,443,903 
20% 15,500 1,860,000 62% 5,803,665 0 186,000 5,989,665 11,643,908,760 6,328,211 

 

The higher cost for the city comes from UBM taking over the 50% of TTR costs from JCM.  Part of 
that 50% is covered through mansard roof revenues (17.5%), and the remainder comes from UBM 
budget. 
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Costs per Phase 
 

While UBM can almost certainly secure a more favorable interest rate than the 6% used in the 
following cost projections, we have used the highest interest rate quoted to us by IFIs. Being that the 
cost of currency and fluctuations in the MNT are exceedingly difficult to estimate (the consulting team 
found no projections for the MNT), the consulting team selected the highest interest rate for the sake of 
being conservative. 

Below is a breakdown of yearly MNT costs for running a single phase of the project (utilizing the 
MOEJ and GEC Model Project Subsidy in both). Unlike the tables above, which look only at HH 
contribution funding, this includes the cost of taking on the short-term loan in anticipation of a JCM 
subsidy and the cost of JCM development. 

Table VII-8 – Cost Breakdown for Single Project Phase (MOEJ and GEC Model Project Subsidy 

 

 

 

This assumes that the interest rate for both the short-term loan and the long-term loan is 6% 
per annum. The total MNT interest rate covered for the long-term loan is MNT 2,847,474,000, or USD 
1,547,540. Including the short-term interest rate coverage (repaid after one year), the collection fee 
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coverage (10% of the amount collected), and other various estimated costs associated with JCM, the 
total amount that must be covered by UBM for a phase is MNT 4,424,284,400, or USD 2,404,502. Of 
course, these costs essentially disappear if UBM can finance itself from its budget. 

Based on information gathered from organizations in Mongolia and abroad that can carry out 
these activities, the other estimated costs are as follows: 

Table VII-9 – JCM Development and other Project Activities with Costs 

 
Activity Frequency USD MNT 

JC
M

 D
ev

el
op

m
en

t 

Metering 6 Reference Buildings (once) 10,260 18,878,400 

Develop JCM Methodology (once) 10,000 18,400,000 

Develop JCM PDD (once per 
phase) 40,000 73,600,000 

JCM Validation 
(once per 

phase) 16,675 30,682,000 

JCM Verification (once per 
phase) 

12,975 23,874,000 

Mansard/Retrofit 54 Buildings 
Strength Test 

(once per 
phase) 13,500 24,840,000 

Monitor 54 Meters post-TTR (once per 
phase) 13,500 24,840,000 

     

 
Social Welfare Cost (1/36 Owners) 

(once per 
phase) 136,467 

251,100,00
0 

 
Education (once per 

phase) 
10,800 19,872,000 

 

Betterment Fee Collection System 
Development (once) 40,000 73,600,000 

 

 The first 7 are related to JCM project development. Some of these costs will only be incurred 
once (methodology development, for instance), while others must happen for each phase. Some costs 
will shift, however. For instance, once the first PDD (Project Design Document) is completed, later PDDs 
will be easy and cheaper to develop.  

 The next two are other costs that are highly variable. Social welfare cost will be the cost UBM 
must take on to pay for those apartment owners who absolutely cannot afford the betterment fees 
(pensioners, for instance). We have estimated these individuals at one person per building element, 
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though the cost will depend upon the specific buildings and UBM’s own ability to determine which 
individuals can and cannot afford the betterment fees. 

 The education fee is also highly variable. GITEC estimated the cost of household “capacity 
building” for a single cluster to be over USD 400,000, though it is unlikely that funding of that level 
would be required to inform households comprehensively of the benefits of TTR.  

 The last fee is the development of a betterment fee collection system. Currently the housing 
companies and the Housing Company and Utility Authority do not have the capability to track the 
progress of household payments to UBM. This must be developed. The current billing system developer 
for the housing companies quoted the price at around MNT 80 million, though conversations with other 
database and online platform developers put the estimate significantly lower at around MNT 45 million. 

 

Estimating Total Project Costs with or without Debt Financing 
 

The overall cost of the project is reduced significantly if UBM can afford to use its own budget to 
effectively “lend” to itself the costs for the project. 

Table VII-10 – UBM Net Cost Depending on Debt Financing 

 
Total (USD, 20 

years) 2015 2016 2017 2018 

UBM Net Contribution w/ Loan 79,633,896 210,227 883,412 1,278,805 5,056,812 
UBM Net Contribution w/out 

Loan 54,351,074 5,123,053 5,214,068 5,293,321 9,109,722 

      
2019 2020 2021 2022 2023 2024 

5,810,591 6,610,271 7,460,442 8,366,153 9,332,958 10,366,967 

9,578,540 10,094,239 10,661,509 11,285,505 11,971,902 12,726,937 

      
2025 2026 2027 2028 2029 2030 

11,120,938 3,101,681 2,615,436 2,157,023 1,729,223 1,335,100 

460,910 (6,604,647) (6,118,277) (5,583,271) (4,994,763) (4,347,405) 

      
2031 2032 2033 2034   

978,020 661,687 390,176 167,971   
(3,635,311) (2,852,008) (1,990,374) (1,042,577)   

 

The bulk of these costs come from the model’s assumption that if the Model Project subsidy 
ends after the first two years, UBM will need to fill in part of the cost gap (Mansard roof sales cannot 
account for a full 50% of the TTR costs). If alternative funding is found, then the difference between the 
cost to UBM between taking a loan or self-funding is even starker. In the projection shown above, the 
consulting team essentially treats UBM as the “IFI,” with UBM “lending” to itself to fund the upfront cost 
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before being repaid by apartment owner betterment payments over time. The projection covers 20 
years, and assumes 10% inflation per year.  

The projection considers only one phase implemented per year until 2024 – the costs come 
down considerably if multiple phases are implemented sooner. After two phases there will be an option 
to pay part of TTR costs with Mansard apartment profits. In this calculation, the consulting team 
assumes that 78.2% of the buildings retrofitted after the first two phases use the Mansard roof option 
as a source TTR repayment. Lastly, the projection assumes that households contribute 50% of the TTR 
costs. 

Depending upon the percentage of the TTR cost that apartment owners contribute, the range of 
net savings from UBM not taking out a loan ranges from USD 10 million to over USD 25 million 
(equivalent to interest rate payments). In the table below, UBM’s “other contribution” includes JCM 
development costs, social benefit costs, and meeting the gap between Mansard roof net revenue and 
the funding need once JCM subsidies end – this is equal to 34.4% of each phase’s cost after 2016, a cost 
that is covered by Model Project subsidies during the first two phases. 

Table VII-11 – UBM Total Net Cost Depending on HH Contribution and Debt Financing (For all 10 Phases) 

HH TTR Cost 
Coverage 

UBM TTR 
Subsidy 

Interest 
Coverage 

(USD) 
UBM’s TTR 

Subsidy(USD) 
UBM Other 

Contribution 
(USD) 

UBM Total Cost 
w/ Loan (USD) 

UBM Total Cost 
w/out Loan (USD) 

50% 0% 25,282,821.62 0 54,351,074 79,633,896 54,351,074.02 

40% 10% 20,226,257 15,659,559 52,350,130 88,235,947 68,009,689.43 

30% 20% 15,169,693 31,319,118 50,349,187 96,837,998 81,668,304.84 

20% 30% 10,113,129 46,978,677 48,348,243 105,440,049 95,326,920.25 

  

The above table, as with previous calculations, the consulting team assumes one phase per year 
with the Mansard roof option being used after the first two phases. Inflation is again assumed to be 10% 
per year. 

 

Cash Flows 
 

 The consulting team has developed two cash flows in USD to demonstrate how a project like 
this might work. In both cases, each phase is assumed to be 54 typical 9-floor buildings of 36 apartments 
each. The apartments are assumed to be typical of the “standard type” described previously. 

The first looks at the first two phases which should utilize the Model Project subsidy. The cash 
flow does not take into account inflation or potential revenue from developing Mansard roofs on the 
project buildings. The interest rate assumed for both long and short-term loans is 6% per annum. 
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In this cash flow, UBM covers the interest rate of the loans as well as the apartment owner 
payment collection fees. As mentioned before, the interest rate is conservatively set to 6% per annum 
even while realizing UBM can likely secure cheaper debt financing. For two phases, UBM’s total 
contribution including JCM development and social welfare costs (covering an estimated 1/36 
apartment owners who cannot pay for the retrofits) over 11 years is USD 5,153,679. 

 

Table VII-12 – Cash Flow for First Two Phases with JCM Model Project Subsidies (USD) 

The second cash flow developed looks at 10 years of construction, even though the consulting 
team recommends that the program be carried out more quickly by implementing multiple phases after 
the first two years. We assume that inflation of costs (but also heating revenues, household payments) 
will be 10% per year. In this cash flow UBM uses Mansard roofs to cover on average 17.595% of the 
price of retrofitting each year after two years of utilizing the MOEJ and GEC Model Project Subsidy 
scheme. This percentage is the product of the average net revenue to be gained in 9-story buildings’ sale 
of Mansard roof apartments and the percentage of 9-story apartments that were built after 1983 (and 
are therefore likely suitable for Mansard roofs). The remaining cost that is not covered by Mansard roof 
sale is assumed by UBM for the sake of this cash flow.  

After 20 years, including inflation, the total apartment owner contribution to the project will 
have been USD 78,297,800, going toward USD 156,595,600 in construction costs. Mansard roof revenue 
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would account for an estimated USD 27,292,350. In the model, UBM supplements that with USD 
40,788,516 over the construction, though their contribution in this regard would only begin in 2017. 
Hopefully, by 2017 there will be other possible funding sources available (incentives from a new Energy 
Efficiency Law or GoM subsidies, for instance). It is possible that, in the future, if heat prices go up, the 
savings from the heating fee would increase the capacity of apartment owners to pay. If other revenue 
sources are found, the expense for UBM will be much less as the total interest rate expense over 20 
years would be USD 25,282,820 (USD 24,663,800 for covering long-term loans and USD 619,000 to cover 
two short-term loans in 2015 and 2016). 

Due to the potential increase in cost from inflation, rising wages, or currency fluctuations, the 
consulting team reiterates that UBM should target implementation within 6 years. Each phase will reach 
amortization within 10 years, at which point all debt financing UBM should be paid. 
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Table VII-13 – Cash Flow Model for a 10 Year Project Construction with Debt Financing and 10% Inflation (USD) 

Full cash flows including versions with and without debt financing as well as with and without inflation considered can be found in Annex C.  
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VIII. Figure VII-12 – Project Process Map
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Figure VII-13 – Project Process Map (w/o IFI Loan) 
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IX. Process Maps and Working Plans 
 

The process map above outlines the basic steps required in order for the first phase to be financed. 
The structure is broken down in to four general sections: the JCM Development, the Owner 
Contribution, the Constructor Selection, and Securing Finance. 

JCM Development 
 

This portion of the process map generally follows the guidelines outlined in previous sections of 
this report pertaining to both applying for the MOEJ and GEC subsidy and applying for a project to be 
part of JCM.  

The primary acting entities in this portion are: 

• Ulaanbaatar Municipality (UBM) 
• Project Implementer (PI) 
• Japanese Partner (JP) 
• Mongolian Partner (MP) 
• Ministry of Environment Japan (MOEJ) 
• Energy Efficiency Center (EEC) – Either Japanese or Mongolian BEEC 
• The JCM Joint Committee (JC) 

 
The first set of tasks that must be completed pertain to establishing the Consortium, which acts 

as the Project Implementer. This is the organizational entity that will act as the implementer of this 
particular phase of the project, and while it may have some oversight from UBM it does not include 
UBM. The Consortium must include both Japanese and Mongolian partners, as a Japanese Partner is 
required in order to apply for the MOEJ and GEC Model Project subsidy. The Japanese Partner can be a 
construction company, a technology provider, an energy efficiency organization, or a financing 
institution. However, regardless of the Japanese Partner’s role within the project generally, it will also be 
responsible for developing and submitting the documents required by MOEJ and GEC for consideration 
in the MOEJ and GEC Model Project subsidy scheme. Possible Japanese Partners have been outlined in 
Annex H. These can be any type of Japanese company. The list only outlines potential partners, as no 
commitment was expressed by the companies with which the consulting team met. 

In the Mongolian Civil Code and other related laws, there are no provisions for a legal entity of a 
consortium as is described relating to JCM. The terminology of “Consortium” should therefore be limited 
in a legal sense, even though the Consortium will constitute a Consortium as it relates to JCM. The 
consulting team recommends that the members of the Consortium instead conclude a cooperation 
agreement per the 476th article of the Civil Code or establish a joint venture. The details of the 
cooperation should be elaborated upon in the stakeholder contract of the cooperation or in the joint 
venture’s founders’ agreement. 
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The primary criterion for the Mongolian Partner to the Consortium is that they should have 
expertise or at least good knowledge in energy efficiency. Experience in measuring or developing energy 
efficiency projects should also be prioritized, as should experience in TTR projects and construction. The 
MP should have experience hiring and managing quality subcontractors as well. The consulting team 
recommends the Mongolian Builders’ Association due to their past experience and knowledge of this 
TTR project in particular. The Builders’ Association also has the expertise and equipment required to 
measure and evaluate energy efficiency. 

The second set of tasks, then, involves the process of seeking approval by MOEJ and GEC for 
inclusion as one of that year’s Model Projects. These documents must be submitted mid-March of each 
year (decisions are made in April), and, most importantly, no financing otherwise agreed upon should be 
disbursed and no apartment owner down payments should be collected until MOEJ and GEC have 
approved the project phase as a Model Project. 

The third set of tasks does not come until the installation of the thermo-technical renovation. 
Assuming that all proceeds according to the rest of the process map, monitoring of the project can begin 
after installation of the retrofit. It is at this point that the MOEJ and GEC subsidy will be given to the 
Japanese Partner of the Consortium, which will then pass along the funding to repay the short-term loan 
taken on by either UBM.  

Using the data that has begun to be collected from the monitoring, first the Energy Efficiency 
Center (either the Japanese Partner or Mongolian BEEC) must develop a methodology, probably using 
the UNFCCC CDM building energy efficiency methodology (AMS-II.E or AMS-II.R) as a guideline, while 
also accommodating for differences in JCM (such as development of a reference level rather than a 
baseline). The methodology can be specific to this single project, as methodologies generally only apply 
to one country and with one type of project, though it should be applicable to later phases to reduce the 
cost and time spent developing additional phases. 

After the methodology’s approval by the Joint Committee of the JCM, a Project Design 
Document (PDD) must be developed for the particular phase. It is only after the PDD is accepted that the 
project will be registered as a JCM project and can undergo verification of the carbon credits claimed, at 
which point 50% of the carbon credits will go to the Japanese Partner. 

 

Owner Contribution 
 

This portion of the process map outlines the steps required to secure the apartment owners’ 
monetary contribution (betterment payments) from which one half of a phase’s TTR costs in this 
financing structure will be repaid. 
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The primary acting entities in this portion are: 

• Ulaanbaatar Municipality (UBM) 
• The Housing and Public Utilities Authority (HPUA) 
• The Apartment Owners / Households (HHs) 
• The Housing Companies (HCs) 
• Sukhs 

 

In order to begin developing the eventual revenue stream from apartment owners, the building 
selection for the phase must be completed. UBM together with the Sukhs’ support must gather 
approvals from precast panel building apartment owners to determine which buildings meet the 
requirement for apartment owner contribution commitment. As discussed previously, the primary 
qualifier will be that 100% of apartment owners agree to contribute financially to the retrofitting. In 
order to meet this, significant educational material should accompany the gathering of approvals. The 
material should describe not only the increase in comfort, reduction in energy and heating costs, and 
increase in apartment value, but also the extent of UBM’s contributions. Ensuring that apartment 
owners realize the extent of UBM’s contributions and the actual cost of the project will hopefully 
incentivize apartment owners as they will be receiving benefits that cost far more than their 
contribution. By seeking these approvals, UBM will also be able to determine to what extent it will need 
to provide social welfare costs (for apartment owners who legitimately cannot afford the betterment 
fees). 

The MOEJ and GEC Model Project subsidy application documents can only be developed once 
the list of buildings has been made. This list will allow the Consortium and UBM to determine exactly 
how large each phase can be. 

With the list of buildings that can be retrofitted immediately, UBM should select the buildings 
based on the available funding. In our projections we have estimated that the maximum amount of 
Model Project subsidy that could possibly be approved is USD 5 million. Using the data from the cost 
sections, UBM can select buildings that will utilize the full phase cost of USD 10 million. At the same time 
during the first phase, UBM must work with the HPUA to develop a betterment payment collection 
database and system. Buildings will need to be tested for their strength – this is required to determine 
whether or not the building can support the retrofits safely and can support mansard roofs. The 
organizations that can carry out these tests are BEEC, the Builders’ Association, and the Construction 
Quality and Safety Department under the Master Planning Agency of the Capital City.  

Contracting for Payment 

The second set of tasks involves the actual contracting of apartment owner payments. With the 
buildings selected (and selected based on apartment owners’ willingness to contribute), a three-way 
contract must be signed between UBM, the apartment owner, and building’s sukh. UBM can represent 
the HCs in this contract, but the contract should outline the total cost of the building’s TTR, the total 
cost of the apartment owner’s share, the amount that they will actually pay (half of their total cost), and 
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how much UBM will pay. This will ensure that apartment owners realize that they are benefiting 
significantly from their low TTR costs.  

The sukhs are integral as they have the primary responsibility to maintain or upgrade buildings 
and can also request that local budget be used to assist in paying for upgrades if the capital 
requirements are beyond what apartment owners can pay. Though legally residents are responsible for 
shared property renovation and maintenance, sukhs can call upon the apartment owners to meet and 
agree to the TTR. 

The legal framework around such an agreement must be navigated carefully. In the Law on 
Budget Entity Management and Financing and in the Law on Administration, Territorial Units, and Their 
Management, there are no provisions for UBM to act as a lender. In this case, the agreement should be 
for TTR payments rather than explicitly a loan repaid by the apartment owners. Therefore the 
agreement should be called the “Thermo-Technical Renovation Agreement.”UBM can also not legally 
require that an apartment owner finish paying the TTR costs if he or she decides to move, though 
through the contract with the apartment owner it can be stated that outstanding betterment fees will 
be transferred to any buyer of the apartment. The contract should also stipulate that betterment fees 
are mandatory and collected through the housing companies. 

A second contract will need to be made between UBM, the Housing Company and Utility 
Authority that represents all housing companies. This will specify the responsibilities of the housing 
company and its collections, the responsibilities of HPUA in managing the payment collection from the 
housing companies, the fee that UBM will pay for collection service, and then that housing companies 
and HPUA will pay UBM the collected betterment fees monthly in return for the collection fee.  

The actual down payment by the apartment owner will be delayed until approval by MOEJ and 
GEC of the Model Project documents is confirmed. Once the phase is approved as a Model Project and 
construction is poised to begin, the down payments will be collected. Any monetary incentive for early 
repayment will be given by UBM to the apartment owners (as recommended in the Financial Structures 
section).  

Collection of Betterment Fees 

Once construction is complete, the housing companies will begin collecting the betterment fees 
contracted between the apartment owners, the sukhs, and UBM. Only commercial banks and housing 
companies have the infrastructure in place to collect TTR betterment payments. The consulting team 
proposes that the housing companies contract to collect with UBM, though this could also be a 
commercial bank. 

 Commercial Banks: In this alternative, the banks would provide a loan to the households to 
cover their contribution to the TTR project. This cannot cover all TTR households, as only TTR recipients 
that meet bank lending requirements would be granted a loan. 
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 Housing Companies: The consulting team therefore, as mentioned in suggesting that housing 
companies contract with UBM, recommends that housing companies collect the household betterment 
fees. Having housing companies collect the fees is preferable to having sukhs collect fees as sukhs have 
less enforcement in collection (some households ignore their sukh bills). Housing companies can charge 
a delinquency fee and can also limit utility consumption if fees are not paid. While it may be difficult to 
make TTR or payments compulsory, by using the housing companies the repayments effectively become 
compulsory. All housing companies operating in precast panel buildings belong to the HPUA, whose 21 
members operate 133 heating sub-stations.  

 

Housing Company Collection of Betterment Fees 

The housing companies will collect these betterment fees over the course of ten years, and 
transfer it on to UBM monthly in return for the collection fee it is owed by UBM. UBM will then be able 
to pay off the loan used to pre-finance the household payments. One critical component to this is that 
the betterment fees be part of the housing company charge on apartment owners’ bills. Many 
households occasionally must decide which bills to pay specifically (deciding between electricity, 
housing company bills, cable television, internet, and sukh payments). If the betterment fees appear as a 
separate bill, many apartment owners or households may not pay them. If the betterment fee appears 
on the housing company bill, household s will be very unlikely to ignore paying the fee.  

Recently, HPUA has been restructuring itself and its housing companies to focus on efficiency in 
terms of service providing and bill collection. They are proposing that all housing company bill collection 
would go to one account through a central system rather than have housing companies maintain their 
own bank accounts. This is not implemented yet, but will only make the TTR process easier. 

Finally, as mentioned previously, a system must be developed to monitor and collect TTR 
payments. Housing companies currently use a program called “Venica” that has been used since 1996, 
and has only been modified two or three times. Changes must be done in order to have Venica maintain 
a database of the amounts that apartment owners owe and amounts repaid, as the current Venica 
version 3.5 cannot maintain a list of receivables account and then record how much has been paid 
toward those receivables.  

Sukhs’ Role in Betterment Fee Collection 

Per Article 16 of the Law on Legal Status of Condominium Associations (Sukhs), sukhs can gather 
approval from apartment owners to renovate a building. Therefore, their role is critical in the first stage 
of determining whether or not the whole building commits to contributing to TTR. Sukhs also are able to 
request additional funding from the local government if capital needs for a renovation are greater than 
the households’ ability to contribute. It is possible, then, that available funding can be supplemented if 
the sukhs request funding from the local budget. 



72 
 

Since the first part of the process is to determine the buildings that can be retrofitted, UBM 
must work with the sukhs to call their apartment owners together to approve the TTR project for the 
particular building in a residents’ meeting. The meeting must gather written consent of residents and 
apartment owners to pay for the retrofitting and, if the building will use a Mansard roof structure, to 
agree on building additional floors and the proportion of the TTR costs that the revenue from sales will 
cover. 

The Supreme Council of Sukhs has expressed support and interest in TTR, though sukhs should 
be contacted directly as not all sukhs are a member of the Supreme Council.  

 

Project Implementer 
 

This portion of the process map outlines the responsibilities of the Consortium (Project 
Implementer) and the steps required to ready the construction companies that will be involved in the 
actual implementation. 

The primary acting entities in this portion are: 

• Ulaanbaatar Municipality (UBM) 
• The Consortium(JP and MP) 
• The Subcontractors 

 

The set of tasks in this section address the procedure of selecting the construction company that 
will carry out the actual thermo-technical retrofitting. The primary implementer can be Japanese, 
though concerns about quality assurance through the subcontractor selection process have been 
expressed in discussions with potential construction companies.The MP should have experience and 
knowledge on subcontracting in Mongolia, energy efficiency, and construction. The company must be 
one that is aware of the steps required for TTR. 

IFIs generally have stringent procurement requirements, and so for the sake of expediency the 
consulting team recommends that the procurement be done by the Consortium (Project Implementer). 
Therefore the UBM should select the members of the consortium – there will necessarily be few that 
can act as Project Implementer, primarily due to the requirement of Japanese partners to form the 
consortium. This consortium can then determine the subcontractors that will carry out the actual 
construction work.  

With the first phase, one other consideration is that the Housing Company and Utilities 
Authority will need to develop a system and database to keep track of all betterment payments or down 
payments by households. While housing companies can collect utility payments, their system does not 
have the capacity to determine how much has been collected and how much is outstanding. 
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UBM Oversight and Management 

Though the consulting team does not recommend that UBM be directly involved as the Project 
Implementer, it must still manage and oversee the TTR project to ensure that the retrofit is 
implemented appropriately.  

The city Mayor should appoint a working group to oversee and monitor the TTR project. UBM 
will develop a TTR action plan and the Mayor should pass a Resolution in order to commence TTR 
activity as quickly as possible. The action plan should address the following: 

• Sukhs should meet with all apartment owners and gather approval on apartment owners’ 
willingness to pay for TTR. This should be organized in collaboration between UBM and the 
Supreme Council of Sukhs. 

• Those apartment buildings willing to pay some portion of the TTR project cost in order to 
participate in the TTR project should be involved in the first phase. A list of these buildings 
should be developed. 

• Once household voting has been conducted and the list of buildings has been developed, 
technical assessments of the buildings’ ability to use a Mansard roof must be carried out for 
buildings built after 1983. For all buildings on the first phase list, a general strength test must be 
carried out to determine the safety of the building and whether or not it is structurally sound 
enough to be retrofitted. 

• In terms of project preparation, the system for collection must be developed as discussed in the 
Owner Contribution portion of this section. UBM must also develop specific requirements for 
those organizations that will act as subcontractors. 

• Additionally, the Consortium should be immediately selected in order to begin applying for the 
Model Project Subsidy. Applications must be submitted prior to mid-March2015 if the project is 
to be implemented in 2015. 

The consulting team recommends that UBM manage the project in its first stages, though if 
UBM determines that another agency or office is better suited to managing the project, or if UBM 
determines that a special management unit should be created, then one of these can oversee the 
project in the future. Having UBM and the Mayor’s Office manage the project will also make it more 
likely to be implemented successfully as it is more capable and is a more powerful entity, as a push from 
UBM will project certainty and will increase the interest of other precast panel building owners. The 
consulting team recommends, therefore, that a more influential entity manage the project for the first 
two phases. 

The table below outlines the immediate work plan that must be completed before the first 
phase of TTR can begin. Much of the work, such as the development of the betterment fee collection 
system and development of JCM documents can be carried out after the approval of the MOEJ/GEC 
Model Project Subsidy. The work plan below outlines only those processes which are critical to 
beginning the TTR project as soon as possible. 
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Table IX-1 – Immediate Work Plan for UBM 

 

 

Securing Finance 
 

This portion of the process map outlines the steps required to ensure that the financing is in 
place to both fund the phase of renovation and ultimately repay the financial institutions providing the 
loans. 

The primary acting entities in this portion are: 

 

• Ulaanbaatar Municipality (UBM) 
• The Consortium 
• An International Financial Institution (IFI) 
• Another Financial Institution 

 

Perhaps the most important part of the process map, this section pertains to developing the 
debt financing that will fund each phase of the project. The first set of tasks involves UBM determining 
the funding terms. The funding will be between the financial institutions and UBM as a “project 
developer” and monitor.  

UBM must meet with financial institutions to secure two loans: one long-term loan of 10 years 
to be repaid by the apartment owners, and one short-term loan of one or two years to be repaid by the 
MOEJ and GEC Model Project subsidy. The long-term loan will certainly need to come from an 
international finance institution, as these are more flexible in offering longer loan tenors and cheaper 
interest rates. The short-term loan can come from a commercial bank (a Japanese one will increase the 



75 
 

likelihood of approval for JCM, though securing financing in Mongolia from a Japanese bank is unlikely), 
from an international finance institution, or from a domestic bank. UBM can also take on one single 
long-term loan that will cover the short-term portion as well. The Japanese banks that the consulting 
team met with expressed that there is some possibility that a Japanese bank could lend to a domestic 
bank which in turn would on-lend to the Project Implementer or UBM. These loans will not be disbursed 
until MOEJ and GEC have approved the subsidy for the project phase. 

Once the loan terms are contracted conditionally upon approval of the Model Project subsidy, 
UBM will then be able to pay 50% of the cost to and provide an interest-free loan for the other 50% to 
the Consortium (which in turn pays the constructing subcontractors) to begin installation of the retrofit. 
As discussed in the Financial Structures section, the loan portion will be repaid by the Model Project 
subsidy. 

After the construction is completed and the MOEJ and GEC Model Project subsidy is received, 
the subsidy will pay UBM for the interest-free loan. This can then be used by UBM to repay its short-
term loan. This structure will provide a means by which the Japanese partner (which directly receives 
the subsidy) will transfer the subsidy amount to UBM.  

Over the next 10 years, the apartment owner betterment payments, collected by the housing 
companies, will go toward repaying the principal of the long-term loan. During the first repayment, any 
down payments collected from apartment owners will also go toward reducing the outstanding loan, 
and thus reducing the interest that UBM must pay. UBM will cover the costs of interest here as well, 
since otherwise the apartment owners’ repayment could go on indefinitely.  

 

X. Monitoring 
 

The process of implementing TTR measures across the entire municipality demands 
comprehensive oversight. Because UBM is separate from the procurement and implementation process, 
the consulting team recommends that they have responsibility to monitor project execution. As the 
primary holders of financial risk, UBM has the incentive to ensure efficient implementation, and the 
authority to make changes if necessary. The Consortium will have oversight over all day-to-day project 
activities. 

UBM is split into multiple administrative branches, many of which have overlapping sectors of 
authority. The Mayor’s Office is the nexus for all of these departments, and comprises the most 
centralized decision-making within the local administration. The UBM should create a dedicated 
managerial team under the direct authority of the Mayor’s Office as the monitoring party for TTR 
activities. This team would be responsible for creating and enforcing a schedule of benchmarks for the 
implementing party, the Consortium. This would include checking in on construction sites, 
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communicating and coordinating budget activities, and ensuring that communication is open between 
all shareholders. Sukhs must also be involved, particularly with regards to on-site monitoring. 

 The consulting team recommends that, during the first two pilot phases, the Mayor’s Office 
manage the project activities in order to assure that the program begins smoothly as the Mayor’s Office 
has the authority and power to implement the program successfully. After the pilot period, when any 
problems with implementation have been addressed, UBM can assign responsibility of project 
management to a more appropriate and experienced agency or office that has experience in this type of 
monitoring, or it can create a new office to oversee the monitoring of the program. 

GITEC identified the Project Management Unit (PMU) that already exists under the Mayor’s 
Office, as a potential management team. The PMU has an independent status within the UBM, and 
takes part in department head meetings and has direct reporting the Mayor. The PMU has already 
implemented several projects in partnership with the World Bank and IDA, amongst other partnerships. 

 To prevent conflict of interests, the monitoring team should not be involved with everyday 
oversight or procurement activities. This creates the financial incentive for UBM to appropriately 
monitor contracted parties, while avoiding inefficiencies do to political patronage. The monitoring party 
should also have a direct line of communication to authorities and expedited decision-making within the 
governance framework in order to prevent project delays due to bureaucratic processes. By creating and 
enforcing a schedule of goals and benchmarks that are clearly communicated to the Consortium, the 
monitoring party can ensure appropriate and prompt project implementation. 

XI. Risks 
 

Core Risk Exposure and Mitigation 

 A comprehensive thermo-technical retrofit project in Ulaanbaatar faces financial and 
institutional risks, which can be mitigated through proper planning. The project scale, both in terms of 
time and complexity, underlies many of the risks outlined below. Because of this, a central pillar of risk 
mitigation from planning to construction should be setting and meeting concrete timelines and 
minimizing institutional complexity. 

 Here are highlighted six major project risks, along with related minor risks. The project proposal 
has been structured in order to minimize exposure to these challenges. Below, we will first outline these 
six risks, four of which are operational and two are financial. The manner in which these risks should 
guide project planning is also described. 

1. Policy dependence – Policy adjustments within the Mongolian political system are unreliable 
and notoriously slow. The project is feasible under the current legal structure, and managing 
parties should avoid having any project component become dependent on proposed legal 

Operational Risks 
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changes. Dependence on adjusting the legal framework will likely act as a project bottleneck. 
Alternative workarounds and contingencies should always be implemented. 

2. Governance risk – The consulting team recommends that ensuring TTR project sustainability is 
dependent on final financial and managerial authority resting with the UBM. Introducing the 
state government into the leadership structure will enhance complexity and expose the project 
to greater political risk. The 2016 state elections present a significant source of instability at the 
federal level, and shareholders should take precaution to shield project resources from this 
exposure. The consulting team further recommends that UBM create an independent managing 
team under the authority of the Mayor’s office in order to avoid bureaucratic inefficiencies and 
ensure the proper decision-making structure for quick project execution. In general, 
participation of governmental bodies should be minimized to avoid political interference.  

3. Procurement – The efficient hiring of parties to execute TTR activities is integral to project 
success. The consulting team recommends that the Consortium, composed of Mongolian and 
Japanese project implementers, be tasked with all procurement responsibility. Procurement by 
UBM is subject to significant obstacles and rigid legal frameworks, which should be avoided in 
order to guarantee time, budget, and quality standards are met. 

4. Oversight checks and balances – Because UBM will be separate from the procurement and 
implementation process, the consulting team recommends that they have responsibility to 
monitor project execution. As the primary holders of financial risk, UBM has the incentive to 
ensure efficient implementation. The consortium will have oversight over all day-to-day project 
activities. 

5. Time overrun – As mentioned above, the timeline of project implementation presents one of 
the largest challenges to both project managers and financers. The consulting team 
recommends that implementers make every effort to meet deadlines and push for timely 
execution. Completing all ten phases within a six year timeframe should be a guiding principle. 

Financial Risks 

6. Diversification and compartmentalization of risk – Diversifying risk should be a guideline in every 
project stage. The utilization of individual project phases is the most critical tool for risk 
diversification. Because individual phases have limited scopes and budgets, it eases oversight 
responsibilities and allows for learning-by-doing over time. In this way, phases can speed up and 
multiple phases can be achieved in one year as the project continues. It also diversifies both 
implementation and financial risk by diversifying TTR activities between the different phases. If 
one phase runs into cost overruns or delays, it should not affect the implementation of a 
separate phase. Finally, the phase approach also makes funding feasible by allowing financiers 
limited risk exposure through the individual phases. 

Overview of macro-economic risks 

Much of the exposure is due to the relatively volatile monetary environment of Mongolia in the 
recent past. Since 2012, Mongolia’s central bank has run an aggressive stimulus program in order to fill 
the gap left by a decline in foreign direct investment. Although successful in maintaining GDP growth, 
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the influx of MNT into the import-dependent market created an inflationary environment. Exchange 
rates relative to the US Dollar and Euro have been likewise volatile and unpredictable. It is unclear how 
long the stimulus program will last for, and is largely contingent on a return of foreign capital inflows on 
large projects, such as the OyuTolgoi mine. 

 Although all capital intensive investments in Mongolia are exposed to these risks to some 
extent, TTR is particularly vulnerable due to its multi-year timeline and exposure to both imported and 
domestically produced material costs and local wage fluctuations. Anecdotally, we are optimistic that 
these obstacles will decrease over the medium to long term as FDI inflows return. However, considering 
the short-term macro environment and lack of statistically reliable forecasting, we take conservative 
assumptions to mitigate risk. 

 The past five years have seen significant fluctuations in Mongolian foreign exchange markets. 
Notably, macroeconomic factors have caused significant depreciation of the tugrik. Within this volatile 
environment, there are no reliable forecasts for even short term changes. However, project exposure to 
forex changes are actually limited, and can be addressed through price contingency measures. In the 
proposed Phase 1 budget for the 2011 GITEC study, the component of capital costs in local currency only 
amounted to 38% of total budget. A higher proportion of the budget for the UB Municipality component 
was in tugrik due to MNT revenues, allowing for lowered volatility exposure for all financing parties.  

 

Figure XI-1 – USD:MNT Exchange Rates 2010-2014 

 

 Likewise, preparations for a highly inflationary environment can be covered through price 
contingencies and proper distribution of risk exposure between financing sources. Also, the consistent 
high-demand for construction materials and supply in Ulaanbaatar over recent years has led to the 
development of domestic suppliers to compete with imported materials. Growing and competitive 
supply options will help to mitigate price risk for project implementers.  

 The financial risk is primarily on UBM for covering TTR costs before receiving revenue through 
betterment fees. Loan insurance to cover this risk is not available in Mongolia, and those forms that are 
available consist primarily in passing the debt onto another party for collection. However, because the 
fees are mandatory and are tied to delivery of utilities such as heat and water, it is likely there will be 
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low delinquency rates. Also, project implementers should communicate the availability of commercial 
financing for homeowners.  

Figure XI-2 – Nominal and Real Interest Rates in Mongolia, 2004-2013 (Source: World Bank) 

 

 By distributing financial responsibility between investors, currency and price risk can be shared 
and diversified. Most importantly, keeping project on a strict timeline will limit exposure to 
macroeconomic fluctuations. It is up to the individual shareholders to manage their own risks, and all 
relevant parties have shown that can be done effectively even within a challenging macroeconomic 
environment. Since this project will continue at least 6 years (up to 10 years), actions should be taken to 
mitigate the inability of households to pay increasing TTR costs. While prices of TTR may increase, wages 
often remain sticky. Additional calculations should be carried out in the future, as price increases are 
clearer, to evaluate whether or not additional funds from UBM should be set aside as an additional price 
contingency in order to keep household payments constant. 

The below table contains an overview of others risks and the relative risk level. Many of the below risks 
are sourced and adapted from GITEC 2011, page 9-20, which should be referenced for further 
information. 

Table XI-1 – Other Risks and Mitigation Actions by Risk Level 

Risk Framework Risk Level Mitigation/Contingencies 
Macro-economic shock 
resulting in 
significantly lower HH 
incomes and/or 
property prices (for 
new Mansard 
apartments) 

Even with lowered outlooks in 2014, 
growth rates projections by the ADB 
are still above 7.5% for 2015 

Low Introduction of a UBM welfare 
program to protect the lowest income 
residents 

Funding sources from 
international sources are not 
available, or terms are not 
feasible  

Through our meetings with IFIs, there 
seems to be significant interest and 
acceptable term rates. 

Low Consortium would take on the loan. 
This would involve a higher interest 
rate, though the consulting team 
believes this to be a feasible option 

After TTR is complete, 
Residents refuse to pay 
betterment fees 

Households have agreed in advance to 
the fee. Fees are included in monthly 
utilities and are mandatory. If 
residents do not pay the fees, they risk 

Low- 
Medium 

Education of residence to available 
micro-loans to finance fee payment 
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having utilities off. Also, even if a 
resident moves, the next owner, as a 
beneficiary is still responsible for the 
mandatory fees. 

Policy changes that artificially 
lower energy costs, or other 
incentives that counteract 
consumption-based energy 
payments 

Some new metered apartments 
already pay consumption based 
prices. There is policy that allows for 
heat to be paid on a consumption 
basis. Most experts accept that 
current subsidies are too high and are 
likely to be lowered, despite political 
opposition 

Low Mobilization of capacity building 
organizations to help implement 
proper policy changes. A fast 
implementation of TTR upgrades will 
demonstrate the effectiveness of 
consumption-based payments 

The governmental budgetary 
framework limiting UBM’s 
ability to take on loans 

As stated by the law on budget entity 
management and financing, the UBM 
is not allowed to take a loan without 
permission by the cabinet member 
responsible for finance and budget or 
owing debt from state budget. In 
practice, however, it is common for 
UBM to use financial aid and loans 
within a legal framework. 

Low If legal frameworks prevent the UBM 
from taking on a loan for this project, 
the consortium would be able to take 
on financial responsibility 

The authorizing entity may 
prohibit Mansard apartments 
from being built 

Until 2007 construction of Mansard 
apartments was permitted. In 2007, 
the construction of Mansard roof 
apartments was prohibited by a 
specialized inspection agency.  

Medium Before installing the TTR, the selected 
building should be tested for 
structural integrity to determine its 
ability to hold Mansard roof 
apartments. A standard test that can 
be carried out only by qualified 
organizations should be developed in 
order to assure that the results of the 
strength test are accurate. Permission 
must then be sought from the 
General Agency for Specialized 
Inspection in order for the Mansard 
roof apartments to be constructed 
legally. 

Volatility in currency markets 
or inflationary causes price 
explosion for construction 

Although it is impossible to reliably 
forecast FOREX markets and central 
bank policy, the MNT seems to have 
stabilized after recent volatility. A 
recent currency swaps with China and 
economic deals have many analysts 
optimistic.  

Low-
Medium 

Budget size is fixed, so cost explosion 
will lead to lowered size of individual 
phase, rather than budget overruns. 
Inclusion of conservative cost 
contingency in order to give flexibility 

Difficulties with construction 
and planning phases or poor 
communication between 
shareholders leads to 
stretching timeframe beyond 
financial constraints 

Clear project leadership structure with 
properly communicated goals and 
guidelines should prevent these 
difficulties from the outset. Pilot 
retrofit projects in UB have shown 
that a comprehensive TTR can be 
achieved within time constraints. 

Medium Implementing party should have 
dedicated team of managers to 
properly communicate between 
shareholders, especially international 
financial sources and domestic 
contractors.  
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Annexes 
 

ANNEX A: HOUSEHOLD SURVEY ON WILLINGNESS AND ABILITY TO PAY THERMO TECHNICAL 
RETROFIT 
 

Abstract 

This survey is part of ‘The Financing Mechanism for Thermo-Technical Retrofitting of Panel 
Apartment Buildings in Ulaanbaatar City’ to be presented to GIZ. It describes the financial means and 
living conditions of the residents in 512 different households from six different districts. The goal of the 
survey was to ascertain the residents’ interest in financially participating in the thermo-technical retrofit 
of their apartments. 

Participants complain about windows, lack of insulation, and the heat system that is currently in 
place. Not all of the residents know what a thermo-technical retrofit is, but most believe that their 
homes need to be improved. Over 80% of respondents want to do some sort of rehabilitation in the 
future, with heat related improvements being the most popular responses. With 77% of households 
willing to pay to be involved in the project, the thermo-technical retrofit is well received. 

Household Survey Methodology 

The goal of the survey was to depict, with as much accuracy as possible, residents’ of precast 
apartments interest in the thermo-technical retrofitting of their buildings. More specifically, the survey 
sought to determine how much the residents could, and would, contribute to the project financially 
because their participation is important for the financial feasibility of the project. 

512 households were surveyed across six different districts to provide a wide range of 
responses. In order to determine an accurate representation of overall household preferences and 
willingness to pay, the consulting team needed to reach residents with different economic situations. 
Also, some of the households surveyed were those surveyed in the past by CDIA and GITEC to see if 
household preferences had changed since 2009 and 2011, when each survey was conducted.  

Survey name: Household survey to determine households’ willingness and ability to pay in order to 
participate in Thermo-Technical Rehabilitation of pre-cast panel buildings in Ulaanbaatar.  

Survey purpose:To determine the willingness of households, and the specific financial threshold for 
these households, to pay betterment fees in pre-selected buildings. 

Survey sampling selection criteria: 

1. Concerning the geographical location, we’ve included households from each of the 6 districts of 
Ulaanbaatar. Pre-cast panel buildings are located in 6 different districts of Ulaanbaatar.  
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2. We selected apartment buildings of 5, 9, or 12 stories which are the main types of panel 
buildings  

3. To select from buildings which were surveyed previous TTR studies, CDIA and GITEC team study 
financed by KfW with collaboration of UB municipality. Thus we can compare out household 
survey result with previous household surveys.  

4. To select apartment buildings that can represent average and low income household groups; 
having SUKH rated good, fair, bad on their operation. On this selection criteria, we’ve worked 
with Supreme council of SUKHs, which works close with households in everyday and on the 
SUKH operation ratings we’ve based on the Supreme council’s recent study of member SUKHs . 

Table Annex A. 1 – Buildings Surveyed by District 

District Khoroo 
Apartment 
building’s 
number 

Surveyed during the 
previous TTR 

studies? 

Number of 
households 

Number of 
surveyed 

Bayangol 
12th 21 

 khoroo 
Yes 144 83 

27 Yes 60 35 

15th 21 
 khoroo 

No 72 21 
27 No 48 21 

Bayanzurkh 3 th 6а 
 khoroo 

No 48 24 
7а No 48 15 

Sukhbaatar 2 th 30 
 khoroo 

No 60 27 
31 No 144 42 

Songinokhairkhan 13 th 9  khoroo Yes 360 156 

Khan-Uul 2 th 31  khoroo No 90 23 

Chingeltei 5 th 17 
 khoroo 

Yes 72 35 
20 Yes 60 30 

Total 1206 512 
 

SURVEY RESULT SUMMARY 

General information about households 

The household survey involved 512 households located in 5, 9, 12 story precast panel buildings. 
The survey included 12 different buildings across 6 districts in Ulaanbaatar. 92.2% of the households 
own their apartment and 7.8% rent.56% of the households, a majority, have been living in their 
apartment for more than 10 years.  

Each household has 4 family members on average, and the employment rate is 84%. 
Households’ that have no current source of income are only 0.78% of surveyed households, while 11% 
of households rely on pension income. The number of employed people in each household ranges from 
1-5, and 75% of the households have 1-2 employed people. 38.4% of the surveyed household population 
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of 1,952 people is employed and 13.7% have a pension income. There are 750 employed people total 
among the households. 

 

 

 

 

 

 

Apartment condition 

52% of surveyed households are not satisfied with their apartment condition with 60% saying 
that the apartments are not warm enough during heating season.  

When asking households to name 3 
things that they want to renovate in 
their apartments, 43% named 
window improvement, 30% named 
heating system improvement 
including the radiator replacement, 
19% named the insulation, 8% 
named the sewage/plumbing 
system respectively. From the 
survey responses, 43% of 
households wanted to improve 
windows, even though the 30% of 
the households have old wooden 

framed windows. This means the households with vacuum sealed windows also want to improve the 
windows. According to the households’ requested renovations of improvements to windows, insulation, 
heating systems, and radiators, we can assume that TTR project meets the households need.  

 
84% of surveyed households have previously been renovated. 48% of households spent 1-5 

million MNT, 14% spent up to 1 million MNT, 15% spent 5-10 million MNT respectively on the upgrades. 
 

Households’ willingness to pay TTR cost  

Even though 57% of surveyed households do not have an understanding of TTR, 77% of 
surveyed households answered yes to the question “are you willing to pay in order to participate in TTR 
project”. The percentage of households that answered “Yes” to the question about willingness to pay to 
participate in the TTR project has decreased by 22% compared with the household survey conducted by 
GITEC in 2011.  

Figure Annex A. 1 – Number of Employed People per Household 

Figure Annex A. 2 - Renovation Requests 
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We outlined the common reason for refusing to pay some portion of the cost in order to participate 
in TTR project as following.  

1. If the resident is satisfied with his or her current apartment condition then the apartment 
condition is good enough.  
 

2. The resident has already renovated the apartment. According to the household survey, many 
households refusing to participate in the TTR project have spent more assets on renovation 
comparing to the households agreed to pay in order to participate. 
 

3. If the apartment is warm enough during the heating season.  

56% of surveyed households answered that they would pay up to 1 million MNT in order to 
participate in the TTR project. 50% of surveyed households did not answer how much they could pay as 
a down payment to participate in the project, and the average income of these unanswered households 
is 970,470 MNT. 25% of those unanswered households belong in the group with 600,001-1,000,000 
income, 12% of those unanswered households live in a 1 room apartment, and 52% lives in 2 room 
apartments. 43% of surveyed households answered that they would pay 20,000-30,000 MNT per month 
in betterment fees. Considering these answers, households are less willing to pay a down payment, but 
if a monthly payment scheme is established, the households are more willing to pay to participate in the 
TTR project. 

Household ability to pay 

To determine the threshold of households’ ability to pay a betterment fee, we used the same 
methodology as previous household surveys in order to compare our survey results with previous ones. 
The household with the lowest income was 150,000 MNT with 2 people living by this income. Therefore, 
we’ve estimated the threshold of household ability to pay betterment fee would be 300,000 MNT, 
because the average number of family members is 4.  

Table Annex A. 2–Average Monthly Household Income 

Monthly Income Total Percentage Average 
Less than 300,000 21 4% 205,952 
300,000-600,000 90 18% 464,563 
600,001-1,000,000 133 26% 885,414 
1,000,001-1,500,000 63 12% 1,400,000 
1,500,001-2,000,000 47 9% 1,947,872 
More than 2,000,000 27 5% 3,760,000 
NO ANSWER 131 26%  
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According to the household survey, average monthly income of households is 1,131,338 MNT, 
which is 8.3%16 higher (83,698 MNT) than 2013 average household income and 4%17 less than (47,659 
MNT) the income of the first half of 2014. Comparing the household income with the 2011 household 
survey result18

This graph shows the average household 
income by room number. Households with 
higher income live in apartments with 
more rooms, which show that the room 
number and household income have a 
direct relationship.  

, the average household income has risen by 431,338 MNT, but the portion of households 
that have an income less than 300,000MNT is 6.4%, which is close to the 2011 amount of 4%.  

 

 

 

 

The average income of households living in a 1 room apartment is 828,611 MNT, 1,048,836 MNT 
for a 2 room apartment, 1,134,525 MNT for a 3 room apartment, and the average for households living 
in a 4 room apartment is 1,788,462.  

Income of households with 1 family member is 497,612MNT on average, 882,586MNT for 
households with 2 family members, 1,299,457MNT for households with 3 family members, 
1,761,634MNT for households with 4 family members is, and the average income of households with 5 
family members is 1,536,848MNT.  

We can conclude that the household income has a direct impact on the apartment room 
number. However, it is less clear whether the number of family members has a direct impact on total 
household income, since the average income of households with 5 family members is slightly lower than 
the households with 4 family members.  

 

About debt of the households 

47% of surveyed households currently have a bank loan, 44% do not currently have a bank loan, 
and 9% of surveyed households did not answer this question. The average loan amount is 30,247,804 
MNT, with the average loan amount and loan type seen in the table below.  
 

                                                           
16 Mongolian Statistical Yearbook 2013, page 69, average household income 2013 is 1 044 640 MNT. 
17According to the NSO, average household income as of first half of 2014 is 1 178 997 MNT.  
18 Thermo-Technical Rehabilitation of pre-cast panel buildings in Ulaanbaatar, 2011, Ulaanbaatar 

Figure Annex A. 3 – Average Household Income by Room 
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Table Annex A. 3 – Type of Household Debt Survey Results 

Loan Purpose 
Percentage of 

households with 
current bank loans 

Average Loan Amount 

Apartment loan 21.70% 43,071,461 

Apartment loan, Business loan 1,2% - 

Apartment loan and other small 
sized loans like consumer loan, 
salary loan etc. 

8% - 

Business loan 8.30% 63,750,000 

Business loan and other small 
sized loans like consumer loan, 
salary loan etc. 

2.90% 58,000,000 

Consumer loan 20.00% 8,166,000 
Salary loan 14.20% 5,626,000 
Car loan 9.60% 8,560,000 
Other loan 7.10% 18,937,550 

More than 1 small sized loans like 
car loan, salary loan or consumer 
loan 

7.10% 7,400,000.00 
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RESULT OF THE SURVEY 

1. Housing Situation 
 

1.1 92.2% of surveyed households are owners of the apartment and 7.8% are renters. 

1.2 How long have you been living in 
your apartment?56% of households 
have been living in their current 
apartment for over 10 years.  

 

 

 

1.3Number of rooms 

9% of owners live in 1 room apartments, 
52.1% live in 2 room apartments, 29% live 
in 3 room apartments, 9% live in 4 room 
apartments, and 9.2% of those surveyed 
did not respond. 

 

Figure Annex A. 5 – Apartment’s Number of Rooms 

 

1.4 Type of window  

The majority of households have already 
installed vacuum sealed windows. Only 30.3% 
of those surveyed still have wooden frame 
windows.  

 

 

1.5Number of family members? How many are employed or retired? 

In total, 504 households answered this question, with 1,952 people living in 504 households. On 
average, 4 people live in each household. Only 1.6% of those surveyed did not answer, so this is a strong 
average. 5% of surveyed households did not answer how many residents are employed. Amongst those 
who did answer, the employment rate is 83%. 0.78% of surveyed households have no permanent 

Figure Annex A. 4 – Length of Residence 

Figure Annex A. 6 – Type of Window 
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income source, 11% is dependent on pension income, and retirees make up 16.3% of the surveyed 
households. 

 

 

 

 

 

 

 

 

 

1.6Are you satisfied with your apartment condition? 

52% answered “NOT SATISFIED” with the apartment condition, 44% answered satisfied and 
3.3% did not answer this question. 

1.7Is your apartment warm enough in winter time? 

60% answered NOT warm enough, 38% said warm enough, and 2% didn’t answer this question.  

 61% of the households that 
answered their apartments are NOT 
warm enough in winter time told the 
indoor temperature would be cold -less 
than 18°С, 35% told the indoor 
temperature would be normal – 
between 18°С-22°С 
 75% of the households that 

answered their apartments are warm 
enough in winter time told the indoor 

temperature would be normal – 
between 18°С-22°С and 4% answered 

the indoor temperature would be cold- less than 18°С 
 
 
 

 

Figure Annex A. 7 – Number of Family Members with Income 

Figure Annex A. 8 – Warmth of Apartments and Satisfaction 
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1.9What’s your apartment’s average indoor 
temperature in winter time? 

 
38% of surveyed households answered the average 
indoor temperature would be COLD- less than 18°С, 
50% said the indoortemperature is normal – 
between 18°С-22°С, and only 8% answered warm – 
more than 22°С, 4% didn’t answered this question. 

 

 

The table below shows the percentage of households that said their apartment is warm enough 
and isn’t warm enough by each apartment building. In total 12 apartment buildings were involved in the 
survey, and more than 50% of the households in 10 out of the 12 buildings said that their apartments 
are NOT warm enough in winter time. 

Table Annex A. 4 – Satisfaction with Apartment Temperature by Building 

Building # Surveyed household # Warm enough Not warm enough NO ANSWER 
СБД, 2 хороо, 30 27 26% 70% 4% 
СБД, 2 хороо, 31 42 31% 69% 0% 
БГД, 12 хороо, 27 35 28% 69% 3% 
БГД, 12 хороо, 21 83 36% 60% 4% 
БЗД, 3 хороо, 6а 24 33% 67% 0% 
БГД, 15 хороо, 21 21 33% 62% 5% 
БГД, 15 хороо, 27 21 38% 62% 0% 
СХД, 13 хороо, 9 156 37% 61% 2% 
БЗД, 3 хороо, 7а 15 47% 53% 0% 
ЧД, 5 хороо, 20 30 50% 50% 0% 
ХУД, 2 хороо, 31 23 52% 48% 0% 
ЧД, 5 хороо, 17 35 57% 43% 0% 
Total 512 38.00% 60% 2% 

 
 
According to this table, there are no buildings in which all, or even most (>80%), of the residents 

answered warm or not warm. In other words, the apartment’s indoor temperature varies in each 
building; we assume that it’s influenced by some factors: 
 

1. Location of the apartment, whether it’s located on the shadow side (north) or sunny side (south) 
of the building. 

2. Whether the apartment has been renovated to reduce energy loss or not. 
 
 
 
 
 

Figure Annex A. 9 – Indoor Temperatures During 
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1.10 Have you ever renovated your apartment? 
 

84% of surveyed households replied that they have 
renovated their apartment, 12% responded that 
theyhaven’t done any renovations, and 4% didn’t 
respond to this question. 
 

 
 
 
 
1.11 48% of the households that answered “have renovated the apartment” said that they’ve spent 1-5 
million MNT for the renovation, 14% responded that used up to 1 million MNT for the renovation and 
15% answered that they’ve spent 5-10 million MNT for the renovation.  
 
Table Annex A. 5 – Apartment Renovation Cost 

Apartment renovation cost Total # Percentage 
1 ,000,000 tugrik (up to) 72 14% 
1-3 ,000,000 tugrik 131 26% 
3-5 ,000,000 tugrik 112 22% 
5-10 ,000,000 tugrik 75 15% 
More than 10 ,000,000 tugrik 42 8% 
NO ANSWER 80 15% 

 
1.12Do you want to do a renovation in the future?  
 

81.3% of surveyed households answered that they want to do a renovation in the future, 15% 
responded that they don’t want to do a renovation in the future, and 4% didn’t answer this question. 
When asking households to name 3 specific aspects of their apartment that they want to renovate, 5 
items were most common. 

 
43% of surveyed households 
named window replacement, 30% 
named radiator and heating 
system replacement, 19% named 
insulation improvement, and 8% 
named water and 
sewage/plumbing system 
improvement. Based on the 
survey responses, 43% of 
households want to improve 
windows, even though the 30% of 
the households has old wooden 
framed windows. Many of the 
households who already installed 
vacuum sealed windows may have 

Figure Annex A. 10 – Proportion of Apartments 
with Renovations 

Figure Annex A. 11 – Most Desired Apartment Renovations 
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done the job their selves, and the windows may not hold heat in as well as those installed professionally. 
The main goals of the retrofit match the renovations that the apartment owners are looking for. 
 
 

2. Possibility of implementing the TTR project  
 

2.1 Do you know what TTR is?  
 

57.2% of surveyed households answered that they 
do not know what TTR is, 38.5% answered that they 
know what TTR is, and 4.3% did not answer the 
question.  

 
 
 

 
 
2.2Are you willing to pay some portion of the 
renovation cost in order to participate in TTR 
project? 

 
76.6% of surveyed households answered that 
they would pay some portion of the cost in 
order to participate in TTR project, 15.4% 
doesn’t willing to pay some portion of project 
cost, and 8% didn’t answer this question. 

 

 
 

 

We can conclude that whether the households know what TTR is or not doesn’t influence the 
households decision to pay to participate in the TTR project. 56% of households that are not willing to 
pay project costs and 63.3% of households that agreed to pay project costs don’t know what TTR is. Only 
38.5% of surveyed household know what TTR is, but 76.6% of households agreed to pay in order to 
participate in the TTR project. For this reason, we conclude that the awareness of TTR is not the 
influential factor for households to pay to participate in the project. On the contrary, the apartment 
condition and room temperature in winter have direct relation on the decision to pay for TTR project or 
not. 93% of the households that accepts TTR payment answered that TTR is needed for their apartment, 
but only 28% answered TTR is needed from the households that doesn’t willing to pay for TTR. 

Figure Annex A. 12 – Prior Knowledge of TTR 

Figure Annex A. 13 – Willingness to Pay for TTR 
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2.3 Do you think your building needs to be retrofitted 
with TTR?  

81% of surveyed households answered that their 
building needs to be retrofitted, 12% answered that it 
does not need to be, and 7% did not answer the 
question. 94% of households that answered that their 
building does not need to be retrofitted have previously 
upgraded their apartment.  

 

 

8% of the households that do not want to pay TTR costs are renters and 92% of these 
households are owners. 13% of households that do not want to pay TTR costs live in 1 room apartments, 
53% live in 2 room apartments, 28% live in 3 room apartments and 6% live in 4 room apartments. 
Notably, 87.3% of the households that do not want to pay TTR costs have already renovated their own 
apartment, improving their apartment conditions. 58% of the households that renovated their 
apartment spent 3-10 million MNT, 13% spent more than 10 million for the renovation, and 16% spent 
up to 1 million MNT. 

57% of the households that do not want to pay to participate in the TTR project have active 
bank loans, and the average loan amount is 30,090,909 MNT. Of the households that agreed to pay TTR 
costs, 47% have active bank loans, and the average loan amount is 31,615,000 MNT. It can be assumed 
that the households that do not want to pay for the TTR project spend some portion of household 
income on loan repayments and this can be a reason why these households do not want to pay TTR 
costs. However, regarding those households that have already renovated their apartments, the reason 

Figure Annex A. 14 – Composition of Willingness to Pay Groups 

Figure Annex A. 15 - Building Retrofit Needs 
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these households do not want to pay TTR costs is more likely because they already improved their 
apartment conditions rather than the bank loan repayment.  

5% of households that do not want to pay TTR cost have household income less than 300,000 
MNT, 20% have household income from 300,000-600,000 MNT, 30% have household income from 
600,001-1,000,000 MNT, 5% have household income from 1,500,001-2,000,000 MNT, and 3% have 
household income of more than 2 million MNT.  

Households’ willingness to pay TTR costs by number of apartment rooms. 

 

Figure Annex A. 16 – Household Willingness to Pay TTR Costs by Number of Rooms 

 
a. How much would you pay total for TTR? 

 
57% of surveyed households answered they would pay up to 1 million MNT total for TTR, and 31% 

didn’t answer this question.  
 
Table Annex A. 6 – Willingness to Pay by Cost Bracket 

 Total Percentage 1 Room 2 Room 3 Room 4 Room 
1 ,000,000 tugrik (up 
to) 290 57% 27 57% 149 56% 87 59% 27 52% 

1-3 ,000,000 tugrik 45 9% 0 - 20 8% 19 13% 6 12% 

3-5 ,000,000 tugrik 11 2% 1 2% 3 1% 2 1.40% 5 10% 

5-8 ,000,000 tugrik 2 0,4% 2 4% 0 - 0 - 0 - 

8-10 ,000,000 tugrik 3 0,6% 0 - 1 0.30% 2 1.40% 0 - 

NO ANSWER 161 31% 17 34% 92 35% 38 26% 14 27% 

Total % 512 100% 47 100% 265 100% 148 100% 52 100% 

34 203 114 39
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The table below shows the income distribution of households that did not answer the question 

of how much would you pay total for TTR. 
 
Table Annex A. 7 – Income Distribution of Households that did not Answer Payment Amount 

Household income Total Percentage Average 
less than 300,000 9 6% 187,125 
300,000-600,000 34 21% 445,374 
600,001-1,000,000 38 23% 867,105 
1,000,001-1,500,000 10 6% 1,420,000 
1,500,001-2,000,000 8 5% 1,906,250 
more than 2,000,000 3 2% 2,800,000 
NO ANSWER 60 37  

 
The average monthly income of households that did not answer about the total amount they 

would pay for TTR is 729,901 MNT. 6% of them have household income less than 300,000 MNT, 44% 
have household income between 300,000-1,000,000 MNT. 58% of these households live in 2 room 
apartments, 10% lives in 1 room apartments.  
 
 

b. How much can you pay as a down payment?  
 

50% of surveyed households did not answer this question, 2% responded that they cannot pay a 
down payment, 13% answered that they can pay a down payment of up to 100,000 MNT, and 10% 
answered that they can pay more than 500,000 MNT as a down payment. 
 
Table Annex A. 8 – Amount of Down Payment 

Down Payment Amount  Percentage 
up to 100,000 65 13% 
100,000-200,000 44 9% 
200,000-300,000 30 6% 
400,000 4 0.80% 
500,000 51 10% 
750,000 3 0.60% 
1,000,000 26 5% 
>1,000,000 4 0.80% 
will pay but don't know the 
amount 19 4% 

won't pay 10 2% 
NO ANSWER 256 50% 
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The table below shows the income distribution of households that did answer the question how 
much would you pay as down payment. 
 
Table Annex A. 9 – Income Distribution of Households that Answered Payment Amount 

Household Income Total Percentage Average 
less than 300000 13 5% 204,000 
300000-600000 39 15% 458,838 
600001-1000000 64 25% 887,500 
1000001-1500000 13 5% 1,361,538 
1500001-2000000 21 8% 1,940,476 
more than 2000000 7 3% 3,106,250 
NO ANSWER 102 39%  

 

The average monthly income of households that did not respond to how much they would pay 
for a down payment is 970,470 MNT.25% of these households’ income is from 600,001-1,000,000 MNT. 
12% live in 1 room apartments and 52% lives in 2 room apartments. 

 

2.6 If it’s possible to pay TTR cost by each month, how much could you pay per month?  
 

 Total Percentage 1 room 2 room 3 room 4 room 

20,000- 30,000 tugrik 216 43% 22 47% 99 37% 74 50% 21 45% 

30,000 – 40,000 tugrik 53 10% 3 6% 30 11% 15 10% 5 11% 

40,000- 50,000 tugrik 64 13% 4 9% 38 14% 16 11% 6 13% 

50,000 – 60,000 tugrik 17 3% 2 4% 9 3% 3 2% 3 6% 

60,000 – 70,000 tugrik 26 5% 1 2% 15 6% 9 6% 1 2% 

NO ANSWER 131 26% 15 32% 74 28% 31 21% 11 22% 

Total 507 100% 47 100% 265 100% 148 100% 47 100% 
Table Annex A. 10 – Willingness to Pay Amount per Month 

 
43% of surveyed households said that they can pay 20,000-30,000 MNT per month as a 

betterment fee, 13% could pay 40,000-50,000 MNT per month. 
 

26% of surveyed households did not answer this question and the table below shows income 
range of these households.  
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Household Income Total Percentage Average 
less than 300000 5 4% 189,400 
300000-600000 21 16% 452,143 
600001-1000000 31 23% 864,516 
1000001-1500000 5 4% 1,360,000 
1500001-2000000 10 8% 1,925,000 
more than 2000000 4 3% 2,900,000 
NO ANSWER 56 42%  
AVERAGE INCOME 502,020 

 

Table Annex A. 11 - Income of Households that did not Answer Amount per Month 

 
 The average monthly income of households that did not respond is 502,020 MNT.11% of these 

households live in 1 room apartments. The average income of households with less than 300,000 MNT is 
11,000 MNT less than the average of total surveyed households with monthly income under 300,000 
MNT. Also, the average income of the households that did not respond to how much they could pay for 
a betterment fee is half the average income of total surveyed households, so we can assume that lower 
income households did not think that they could pay a betterment fee.  
 
 
 

3. Household ability to pay  
 

3.1 Do you currently have a bank loan?  
 

47% of surveyed households currently have a bank loan, 
44% do not currently have a bank loan, and 9% did not 
answer this question.77% of those households that said 
they currently have a bank loan also responded with the 
loan amount. The average bank loan amount is 
30,247,804 MNT.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure Annex A. 17 - Households that have 
Bank Loans 
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3.2 What’s the bank loan for? 
 

Loan Purpose 
Percentage of 
households with 
current bank loans 

Average Loan 
Amount 

Apartment loan 21.70% 43,071,461 

Apartment loan, Business loan 1,2% - 

Apartment loan and other small sized loans like consumer 
loan, salary loan etc. 8% - 

Business loan 8.30% 63,750,000 
Business loan and other small sized loans like consumer 
loan, salary loan etc. 2.90% 58,000,000 

Consumer loan 20.00% 8,166,000 
Salary loan 14.20% 5,626,000 
Car loan 9.60% 8,560,000 
Other loan 7.10% 18,937,550 
More than 1 small sized loans like car loan, salary loan or 
consumer loan 7.10% 7,400,000.00 

 

Table Annex A. 12 – Bank Loan Purpose and Average Amount 

3.3 74% of surveyed households filled out their monthly household income, and the minimum 
household income was 150,000MNT and the maximum was 60 million MNT. The average household 
income was 1,131,338 MNT. The average income of surveyed households is greater than the household 
income in 201319 by 8.3% (86,698 MNT) and slightly lower than household income as of first half of 
201420 by 4% (47 659 MNT); 26% of households that answered the household income question have 
incomes ranging from 600,001-1,000,000 MNT.  

Monthly Income Total Percentage Average 
less than 300,000 21 4% 205,952 
300,000-600,000 90 18% 464,563 
600,001-1,000,000 133 26% 885,414 
1,000,001-1,500,000 63 12% 1,400,000 

1,500,001-2,000,000 47 9% 1,947,872 

more than 2,000,000 27 5% 3,760,000 
NO ANSWER 131 26%   

 

Table Annex A. 13 – Average Monthly Household Income 

                                                           
19 Mongolian Statistical Yearbook 2013, page 69, average household income 2013 is 1 044 640 MNT. 
20 According to the NSO, average household income as of first half of 2014 is 1 178 997 MNT. 
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4. Information about SUKH 

4.1 95% of surveyed households responded that they have Sukhs, 0.8% answered that they do not have 
a Sukh, and 4.5% did not answer whether their apartment building has a Sukh. Those that answered that 
they do not have a Sukh in fact do have one, but they are unaware of it. The consulting team only 
surveyed buildings that have a Sukh. 

4.2 Asking households to rate their Sikh’s service quality, 34% rated the Sukh as bad, 41% rated fair, 20% 
rated the Sukh as good and .5% did not answer. 

4.3 23% of households did not answer how much they pay for their Sukh. The average Sukh payment is 
15,447 MNT per month. 

Figure Annex A. 18 – Average Monthly Household Income by Number of Rooms 
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ANNEX B: FINANCIAL STRUCTURES LAYOUT 

 

Figure Annex B. 1 – Financial Structures Layout 
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ANNEX C: FULL-SIZE CASHFLOWS 
Full Cash Flow with Loan, 10 phases in 10 years, 10% inflation (USD) 
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Full Cash Flow with Loan, 10 phases in 10 years, no inflation (USD) 
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Full Cash Flow with No Loan, 10 phases in 10 years, 10% inflation (USD) 
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Full Cash Flow with No Loan, 10 phases in 10 years, no inflation (USD) 
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ANNEX D: GEC AND MOEJ MODEL PROJECT SUBSIDY APPLICATION DOCUMENTS 
 

Document Annex C. 1– Proposal 

Date: Year/Month/Day 
Dear the president of Global Environment Centre Foundation, 
Corporate Information: 
Name: 
Address: 
Name of the Company President: 
Here we, () corporation, propose a Joint Crediting Mechanism project as we show below: 
1. Name of the Project: 
2.Purpose and Substance of the Project: 
Please check the Application Form 2 (Project Plan): 
3.Summary of the Project: 
Please check the Supporting Document No.2 (Summary of the Project): 
4.The amount of money which we apply for subsidy: JPY  
 Consumption Tax and Local Consumption Tax: JPY  
2016: JPY 
 2017: JPY 
 2018: JPY 
5.Total estimated expenditure for the project 
Please check the supporting document No.3 (Expenditure): 
6.Anticipated project completion date: 
Year/Month/Day 
7.Other supporting documents: 
 
Document Annex C. 2– Project Plan 

Name of the Project                       

Name of the Consortium                       

Representative Corporation Name:            
(a Japanese Corporation) Address:            

  Name of the Company President:                     

Responsible Person 

Name:            
Department/Position:            

TEL/FAX:            
Email:            

Main Partner in the Host 
Country 

Name:                     
Address:            

Category of Business:                     

Main Venue of the Project 
Name:            

Address: Please Attach a Map                   
Partner Corporations / 

Organizations 
Corporation / Organization Name 

Responsible Person 

（Including the "Main 
Partner in the Host Country" 

above） 

Name Position TEL/FAX Email 

                  
Outline of Consortium (1) Structure of the Consortium:                   

(*1) (2) Roles of each participant:                   
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Outline of the Project 
(1) Purpose:                     

(2) Substance and Scale:            
(3) Summary of technologies to reduce the amount of greenhouse effect gases:       

Timeline 

Year/Month Materials' order          
Year/Month Start construction         
Year/Month Install main equipment and GEC mid-term Test     
Year/Month Complete the construction        
Year/Month Trial Operation          
Year/Month GEC final Test          
Year/Month Start Monitoring         
Year/Month FinalizeMethodology         
Year/Month Apply to register Methodology       
Year/Month Create PDD          
Year/Month Validation          
Year/Month Apply to register as a JCM Project       
Year/Month Transfer Credits into Japanese Government's Account     

*You can add and fix this format.                   

Estimated amount of CO2 to 
be reduced 

(1) Project Emissions:            

(2) Reference Emissions:            

(3) The amount of Reduced CO2【 (2) - (1) 】         

*The numbers of each amount shall follow the Application Form 3.         

Expenditure which the 
Subsidy does NOT cover (1) Paying Corporation / Organization:          

(*2) (2) Amount of the Expenditure:           
  (3) Ways to pay:            

Appendix 
                      
                      

(*1)If you have, you should attach documents about forming consorsium and documents which show other partners agreed that your 
company would be the representative to GEC.  
(*2) If you have, you should attach documents which show that the project is likely to be carried out.For instance; Project Prospectus 
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Document Annex C. 3 – Summary of the Project 

Strong Points of your 
Technology 

We would like you to describe the strong points of your technology or engineering which will be used in the project 
as clearly as possible. 

Outline of JCM 
Methodology 

(1) Covered Range: 

(2) Eligibility Criteria: 

(3) Reference Emission (Default values): 

(4) Project Emission: 

(5) Plans for monitoring/How to monitor: 

Current Progress of 
developing JCM 
Methodology 

We would like you to ask you whether or not you have started developing a new JCM methodology already. If your 
JCM methodology has progressed, please describe its progress. 
If you need to develop a new methodology and someone has already started developing, please write down the 
corporation or organization. 

Who and How to 
develop JCM 
Methodology 

  

Organizations checking 
validity 

If you have chosen which third-party entity will check validity, please write down its name. If not, write down “to be 
determined”. 

Reduced Cost 

( Expenditure which subsidy covers ) / ( Reduced amount of CO2 in one year ): 

( Expenditure excluding subsidy ) / ( Reduced amount of CO2 in one year )： 

Cost-benefit for reducing emissions : 

Additional Deducted Cost 

Additional Deducted Cost excluding subsidy 

Additional Payback Years 

Additional Payback Years excluding subsidy: 

How likely the 
technology is to 
spread 

Whether the technology would impact the market; and its impact on the host country: 

  How the technology suits policy of the host country: 

  Supporting Systems to maintain equipments or facilities: 

Contribution 
tosustainable 
development 

In terms of sustainable development of the host country, please describe the other benefits besides the reduction 
of CO2 (if such benefits exist).For instance; A benefit to preserve the nature 
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ANNEX D: JCM APPLICATION DOCUMENTS 
Document Annex D. 1 – Proposed Methodology Form 
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Document Annex D. 2– Proposed Methodology Spreadsheet 
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Document Annex D. 3 – Project Design Document Form 
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114 
 

Document Annex D. 4 – Modalities of Communication Form 
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ANNEX E: MEETING LIST 
 

August 19, 5:00pm – Condominium Association (Sukhs) 
Present: Tuul, Tserendorj.D(Condominium Association, Executive Director) 
Discussed contributions of Sukhs and possibility for collaboration with the Association on TTR. Gathered 
necessary information from them and scheduled further meetings with Association’s sub-councils. 
 
 
August 22, 2:00pm – Condominium Association’s All Sub-Council Meeting 
Present: Tuul, Tserendorj.D (Condominium Association, Executive Director) 
Presented TTR project to all Sub-Council members, held discussion and collected opinions, collected 
necessary information from the sub-councils. 
 
 
August 25, 9:30am – Office of the Capital City Governor 
Present: Tuul, Bat-ErdeneTogooch (Vice Mayor, in charge of Ecology and Green Development) 
Clarified issues regarding the Municipality’s budgeting and planning. Received advice that the 
Municipality should be presented several financing alternatives, from which the Municipality will choose 
the option that most matches their ability to contribute.  
 
 
August 25,9:00am – KfW 
Present: Spike, Noah, Ryan, Batsaana, Sascha Stadtler (KfW, Mongolia Managing Director) 
Informed us on the previous involvement of KfW in 2011, and how to create a more favorable financial 
framework, possibly involving a private financial intermediary for their loans. 
 
  
August 25, 3pm – Suruga Mongol 
Present: Tuul, Spike, Ryan, Noah, Batsaana, Yasuhiro Kudo (Suruga, Managing Engineer) 
Suruga recommended various Japanese construction firms in UB. Said they might be able to collaborate 
on a JCM project in future. 
 
 
August 25, 4pm – Asuka/OECC 
Present: Tuul, Noah, Spike, Anand, Keiko (Asuka), Nobuya (Asuka), Shigeru (OECC) 

Discussion of JCM schemes with respect to financing TTR, as well as ADB concessionary 
loans.Information on JCM standards for high technology implementation. 
 
  
August 26, 11:00 AM – Mongolian Builders’ Association 
Present: Tuul, Spike, Bat, Batbaatar.M (Mongolian Builders’ Association, President), Councilor of 
Ministry of Construction and Urban Development 
Discussed previous studies on TTR, progress and work conducted by the Mongolian Builders’ Association 
in the area, and possible ways to implement TTR. 
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August 27 – Housing Company 1 (Enkhtulga-Urguu) 
Present: Tuul, Spike, Bat, Batsaana, Ryan, Noah, Gantumur.D (General Engineer) 
Provided information on the payment structure through which tenants pay for utilities, in addition to 
metering options and available government subsidies. 
 
  
August 27, 3pm – Itochu Construction 
Present: Tuul, Spike, ShinobuYoshikura (Itochu, General Manager), JargalsaikhanGan-od (Itochu, 
Manager) 
Discussed the potential of Japanese construction’s involvement in a project of this scope, including the 
feasibility of JCM. 
 
  
August 27, 4pm – Sumitomo Mitsui Banking Corporation 
Present: Tuul, Spike, Hajime Uchida (SMBC, Chief Representative) 
Discussed the possibility of co-financing of the project by a Japanese bank, especially alongside a 
mandate from a larger international finance institution to aid in the financing of the project. 
 
 

August 28, 10am – BEEC 

Present: Tuul, Spike, Batsaana, Ryan, Noah, Mukhbayar (BEEC, Manager)  

Discussion of technical metering installation and methods of implementing consumption based spending 
mechanism. Provided information on baseline assessment of efficiency and establishing accurate carbon 
reductions. 

 

August 28, 4pm – Business Council of Mongolia (BCM) 

Present: XacBank Representatives: Spike, Batsaana, Ryan, Noah. Representatives of United Nations, 
University of Mongolia 

Informed the Environmental Working Group of the BCM about the project, as well as having a discussion 
of the greater goals of GIZ’s Nexus project. Discussed collaboration potential with local business leaders 
from many sectors. 

 

 

August 29, 11:30am – Housing Company 2 (UnurEnkhUrguu) 

Present: Bat, Batsanaa, Spike, Ryan, Batchuluun (UnurEnkhUrguu, Director), Amar Tuvshuu 
(UnurEnkhUrguu, General Counsel), 2 other employees of housing company 
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Toured a heating substation undergoing technical upgrades by the housing company.Discussion of of 
both current and consumption-based consumer pricing structure. 

 

September 1, 10am – Mitsui & Co. 

Present: Tuul, Batsanaa, Spike, Noah, Nobuo Okada(Mitsui & Co., General Manager), and D. 
Purevtsetseg (Mitsui & Co., Manager) 
Information on possible project collaboration, as well as JCM expertise.Also, discussed possibilities for 
profitability through TTR project. 
 
 

September 1, 2pm – Ulaanbaatar Housing and Public Utility Authority  
 
Present: Tuul, Batsaana, Spike, Noah, Enkhmagnai. J (Housing and Public Utilities Authority, Head of 
Finance & Economical Division), Byambajav. Ch (Housing and Public Utilities Authority, Chairman), 
Dashzeveg (Housing and Public Utilities Authority, General Engineer) 
Discussed the current restructuring and centralization of the Housing Company Authority as well as the 
Housing Companies' ability to be fee collecting and client contracting agents within a financing 
scheme.The HPUA has authority over 21 Housing Companies and 133 heating substations. 
 
 

September 2 – Mongolian National Construction Association 
 
Present: Tuul, Batsanaa, Spike, Bat, Tumenjargal.G (MNCA, Executive Director) 
Discussed previous surveying work carried out by the MNCA as well as progress on a database of 
construction companies that meet certain criteria, particularly for local organizations to be 
subcontracted by international construction companies operating in Mongolia. 
 
 
September 2 – Energy Regulatory Authority 
 
Present: Tuul, Batsaana, Samdam (ERA, Director) 
Discussion: Discussed feasibility of heat utilization fees based on meters and real consumption, collected 
necessary information on how the Authority defines service fees and tariffs for heat. 
 
 
September 2, 4pm – Institute for Global Environmental Strategies 
 
Present: Tuul, Spike, Ryan, Noah, Kenji Asakawa (IGES, Senior Policy Researcher), Kenta Usui (IGES, 
Researcher) 
Discussed the JCM grant by the Japanese Ministry of Energy as a potential funding source for TTR 
retrofits, as well as loan information and logistical information for JICA, ADB and other sources. 
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September 3, 2pm – Mongolian MEGD JCM Training 
 
Present: Tuul, Spike, Ryan, Noah, Batsanaa, Bat 
IGES and Ministry of Environment and Green Development-directed informational session and training 
session regarding JCM project implementation. 
 
 
September 10, 10am – Japanese International Cooperation Agency (JICA) 
 
Present: Tuul, Spike, Batsanaa, Ryan, Keiko Kaneda (JICA, Project Formulation Adviser), Abe Masanori 
(JICA, Representative) 
Discussion with JICA of potential to utilize new JCM funding schemed developed by JICA, as well as 
possibility of backup financing options by JICA in the event that the Mongolian economic environment 
stabilizes.  
 
 
September 23, 4pm – Institute for Global Environmental Strategies (IGES) 
 
Present: Tuul, Spike, Ryan, Noah, Kenji Asakawa (IGES, Senior Policy Researcher), Kenta Usui (IGES, 
Researcher) 
Discussion of JCM grant by the Japanese Ministry of Environment as a potential funding source for TTR 
retrofits, as well as loan information for JICA, ADB, and other JCM-related sources. 
 
 
September 25, 10am –Ministry of Environment and Green Development (MEGD) 
 
Present: Tuul, Spike, Batsanaa, Ryan, Sanaa (MEGD, CDM National Bureau and Climate Change 
Coordination Officer), Gerelt-Od (MEGD, Head of CDM National Bureau) 
Discussion of existing JCM projects in Mongolia, potential JCM funding sources and methods. Discussed 
costs associated with validation, verification, methodology development. 
 
 
September 24, 2pm – European Bank for Reconstruction and Development (EBRD) 
 
Present: Tuul, Spike, Noah, Matthieu Le Blan (EBRD, Head of Mongolia Resident Office) 
Discussion of EBRD’s loan terms and packages, as well as gauging interest in funding TTR 
project.Discussed potential different possible funding structures. 
 
 
September 26, 9am –MIBACE / Mibec 
 
Present: Tuul, Spike, LuvsanjamtsGanzorlg (MIBACE LLC, Architect)  
Discussed potential to involve MIBACE and its Japanese counterpart company, Takagumi, in the TTR 
project.Discussed MIBACE experience and current construction plans. 
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September 26, 11am – International Financial Corporation (IFC) 
 
Present: Tuul, Spike, Noah, Tuyen Nguyen (IFC, Head of Mongolia Resident Office)  
Discussion of project components and economic framework for project.Advisory on funding structure 
and potential financiers. 
 
 
September 30, 11am – Sumitomo-Mitsui Banking Corporation (SMBC) 
 
Present: Spike, Ryan, Hajime Uchida (SMBC, Chief Representative of Mongolia Representative Office) 
Discussion of SMBC’s activities in Mongolia, as well as gauged interest in funding TTR project.Received 
advice on funding structure. 
 
 
October 3, 5pm – Asian Development Bank (ADB) 
 
Present: Tuul, Spike, Ryan, Robert Schoelhammer (ADB, Head of Mongolia Resident Office), TeruOi (ADB, 
Energy Specialist), Shigeru Yamamura (ADB, Senior Energy Specialist) 
Discussion of potential funding of TTR project. Gauged interest and discussed possible pitfalls for 
implementation. Received advice on funding structures. 
 
 
October 6, 10am – Mongol Bridge Group 
 
Present: Tuul, Spike, Ryan, TsendayushDavaa (Chairman – Mongol Bridge Group) 
Discussed Mongol Bridge Group’s past experience and partnerships with Japanese entities, gauged 
interest in project involvement. 
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ANNEX F: LETTER andEMAIL LIST 
 

August 20 – Email to Sascha Stadler (Head of KfW Resident Office) 
Requested meeting to meet and discuss previous KfW work on the GITEC Feasibility Study. 
August 21 – Email to Dai Nippon Company (Potential Japanese Partner) 
Requested meeting or information on past JCM and construction work. 
August 21 – Email to Nippo International (Potential Japanese Partner) 
Requested meeting or information on past JCM and construction work. 
August 21 – Email to JFEE (Potential Japanese Partner) 
Requested meeting or information on past JCM and construction work. 
August 21 – Email to GITEC (Carried out Feasibility Study) 
Requested conversation or meeting to discuss specifics of previous Feasibility Study. 
August 26 – Email to Kenta Usui (IGES Researcher) 
Requested meeting to meet and discuss JCM financing schemes suitable for TTR. 
August 27 – Email to Yasuhiro Kasuya (OECC) 
Requested information on Takagumi, potential Japanese partner and other potential Japanese partners. 
August 27 – Email to Hajime Uchida (Head of Mongolian SMBC Representative Office) 
Requested information on Takagumi, potential Japanese partner and other potential Japanese partners. 
August 28 – Email to Takagumi (Potential Japanese Partner) 
Requested information on past work and meeting to gauge potential act as partner for the project. 
August 28 – Email to ShiMiZu (Potential Japanese Partner) 
Requested information on past work and meeting to gauge potential act as partner for the project. 
August 28 – Email to GEC (Potential Japanese Partner) 
Requested information on past work and meeting to gauge potential act as partner for the project. 
August 28 – Email to Nobuo-san (Head of Mitsui local office) 
Requested information on past work and meeting to gauge potential act as partner for the project. 
September 1 – Email to Kenta Usui (IGES Researcher) 
Set up meeting to further discuss TTR project and potential JCM funding. 
September 3 – Email to Keiko Kaneda (JICA, Project Formulation Advisor) 
Set up meeting to discuss developing JICA schemes to incentivize JCM. 
September 8 – Email to GailiusDraugelis(UBCAP, Project Officer) 
Set up meeting to discuss possibility of UBCAP involvement in TTR project. 
September 17 – Email to Kenji Asakawa (IGES, Senior Policy Officer) 
Clarification questions regarding JCM methodology applications. 
September 17, Email to Henri Phan (DOE/AIE Manager of TUV Rheinland (China) Ltd) 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to KaushalGoyal (Managing Director of KBS Certification Service PVT Ltd.) 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 
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September 17, Email to A. Madenokoji (General Manager Assessment Division of JACO CDM, Ltd.) 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to Katz Ichino (Japan Quality Assurance Organization) 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to ShivajiChakraborty (SGS Climate Change Programme) 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to TÜV SÜD South Asia Private Limited 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to Lloyd’s Register Quality Assurance Limited 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to Deloitte Tohmatsu Evaluation and Certification Organization Co., Ltd 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to Japan Management Association 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 17, Email to URS Verification Private Limited 

Requesting information regarding the cost for registered Third Party Entities to conduct validation and 
verification for JCM Projects in Mongolia. 

September 22 – Official Requests for Financing Terms sent 
 Recipients: James Anderson (World Bank), RobretSchoellhammer (ADB), Mattieu Le Blan 
(EBRD), Tuyen Nguyen (IFC), Sascha Stadler (KfW), Hajime Uchida (SMBC), Naoki Hisada (Bank of 
Tokyo-Mitsubishi UFJ) 
Requests for financing terms or meetings to discuss possible terms. 
September 24 – Email to Yoshio Abe (NEDO, MEGD Contacts) 
Request for financing terms or meeting to discuss possible terms. 
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September 24 – Letter to Golomt Bank 

Letter to State Bank  
Letter to Trade and Development Bank 
Letter to KHAN Bank 
 

Sent brief presentation for potential funding of TTR project, gauged interest and requested for possible 
financing terms. 
September 25 – Email to Kobayashi and Kitaguchi (NEDO, MEGD Contacts) 
Request for financing terms or meeting to discuss possible terms. 
September 25 – Email to BEEC 
Request for meeting to discuss costs of JCM development. 
October1 – Email by MIBACE to Takagumi 
Request for details regarding potential Takagumi involvement in TTR project (in Japanese). 
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ANNEX G: TASK LIST 
Per the agreement with GIZ, this report addresses the following tasks: 

 
1. Analyze existing studies by GIZ, CDIA, ADB, KfW, and USAID on thermo-technical retrofitting of existing building stock 

in Ulaanbaatar. 

The consulting team evaluated the studies provided, finding the pre-feasibility study by CDIA and the feasibility study by 
GITEC (for KfW) to be the most valuable, as logistics and TTR related to apartment buildings differs significantly from those 
of public buildings (such as the kindergartens outlined in USAID reports). The findings resulting from this task can be found 
primarily in the section pertaining to TTR project costs. 

2. Define the basic concept of the program divided into components such as an estimation of the total investment costs 
needed, including costs for project planning and implementation, physical and price contingencies, and other relevant 
additional costs. 

The consulting team has divided the concept of the program into manageable components, proposing phases of USD 10 
million per phase. The investment required is therefore fixed, though the preparatory and implementation costs vary 
depending on whether or not a particular phase utilizes JCM subsidies. The consulting team’s construction sector advisor 
evaluated the costs proposed for retrofits, and price contingencies are included within the evaluation of TTR prices. This 
can also be found in the section pertaining to TTR costs. 

3. Analyze the condition and availability of foreign and local commercial banking, other financial institutions’ financing 
sources, and their readiness to support/finance the program. 

The consulting team met with the local and foreign potential financiers in Mongolia. While negotiation with UBM will be 
required to determine official terms for lending, the general openness of lenders to provide financing to the project is 
discussed in the section pertaining to the financial structures and finance resources. 

4. Evaluate the readiness of owners to participate in the project and evaluate the respective conditions: (limit) of 
financial contribution and the readiness of tenants as well as the limits of their contribution. 

The consulting team used both the previous surveys carried out by CDIA and KfW as well as surveyed buildings on its own. 
Information was gathered about the financial standing of households, and a maximum contribution amount was 
determined (50% of the total TTR costs). There will still be some apartment owners who are unable to pay these costs, but 
the specific number of those individuals will not be able to be determined until final building selection during 
implementation. More information on this can be found in the section pertaining to household contributions. 

5. Identify financing sources and prepare program financing plan (sources of investment funds) including calculation of 
debt service obligations. 

To fully calculate and determine the specifics of financing sources for UBM, UBM must meet and negotiate with the banks 
and financial institutions in Mongolia. The consulting team, however, did meet with many to determine generally what 
terms would look like. The interest rate used in the calculations, for instance, was on the high end of the possible interest 
rates at which these organizations will lend. More information on this can be found in the section pertaining to the 
financial structures. 

6. Calculation of amortization of the investment. 

This is demonstrated in the cash flow proposed. For each phase, the consulting team expects the amortization of the 
investment to be 10 years. 

7. Identification of program revenues (CDM, saved coal, different charges, etc.) 

Potential program revenues are evaluated in the financial section. While CDM prices have plunged far enough to make it 
entirely unfeasible and coal savings will not be realized by UBM, there are some savings for households. These are 
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demonstrated in the energy efficiency section. Other possible sources of revenue are evaluated in the financial structures 
section. 

8. Cash flow forecast for a period of 10-15 years (minimum 2 years after grace period of loans have elapsed) for the 
recipient of the loan). 

This can be found in the section pertaining to financial structures. Because some lending sources have no grace period 
(domestic banks) and the grace period will heavily depend upon whether or not a loan is acquired through GoM (sovereign 
loan), the cash flow does not take into account any grace period. Of course, a grace period will make the project more 
feasible as household betterment fees can be collected before the first repayment. 

9. Estimate the financial burden for participating households and propose ways/procedures for minimizing the financial 
burdens. 

The consulting team has evaluated the financial burden for households, and investigated and modeled numerous ways of 
calculating different ways to spread the cost. The proposed pricing structure bases repayment entirely upon apartment 
size, which will greatly reduce the burden for households that are in smaller apartments. The consulting team has also 
recommended that UBM incentivize early repayment based on the money it will save from interest payments – this can 
also reduce the required household contribution. 

10. Description and quantification (where possible) of target group’s program benefits. 

The consulting team has outlined these in both the section pertaining to energy efficiency and the section pertaining to 
other benefits of the households. 

11. Organizational structures required to implement the program from a financial point of view. 

The consulting team has determined that in order to make the project as feasible and to begin implementing the project as 
quickly as possible, organizational bureaucracy must be limited. In the section pertaining to process maps, the consulting 
team proposes the oversight and management structure for the program, relying primarily upon the “Project Implemter” 
(Consortium) to operate phases of the project. 

12. Control mechanisms required from the financial point of view. 

The consulting team has proposed a method by which UBM can effectively receive repayment from households and 
apartment owners through cooperation with the sukhs and collection through housing companies. Though an updated 
collection system is required by the housing companies to effectively fulfill their role, this will provide a transparent and 
easy way for both UBM and financiers to evaluate the progress of repayment by households. Further details can be found 
in the sections pertaining to the financial structures and the process maps. 

13. Limiting and risk (inflation rate, economic instability, insufficient collateral). 

The consulting team has determined the major and minor potential risks that might face the program, limiting the effect of 
problems like insufficient collateral by proposing that UBM take on the debt risk. These can be found in the section 
pertaining to risks. 

14. Role of the Federation of Condominium Associations (Sukhs). 

The consulting team has met with the Federation of Condominium Associations (Supreme Council of Sukhs) and 
determined both their legal abilities and their realistic role within the project. These can be found in greater detail in the 
section pertaining to the process maps.  

15. Identification of missing legal framework conditions to implement the program (if any) 

The proposed schemes were developed specifically to be feasible within the current legal framework. The legal framework 
surrounding the use and construction of Mansard roofs is not entirely clear yet, but developing provisions to build 
Mansard roofs will make the project more feasible. 
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16. Definition of institutions to be involved in the program from the financial point of view and the roles they would be 
commissioned with. 

These are described in detail in the sections pertaining to the financial structures and the process maps. The consulting 
team has recommended keeping the number of stakeholders small in order to increase the flexibility and efficiency of the 
program. 

17. Minimum requirements with regard to collaterals required by the financing institutions. 

Being that most financial institutions have not lent to UBM, this would be dependent upon specific negotiations. Large IFIs 
often only require guarantees (especially if the loan to UBM is through a sovereign loan to GoM), though domestic banks 
will require their ordinary collateral requirements. 

18. Can Ulaanbaatar City act as a financial guarantor for the program? If yes, what requirements are there? 

This is unclear as no financial institutions have lent directly to UBM before, though general discussions with IFIs have been 
positive. If the loan to UBM comes from a sovereign loan on-lent by GoM, then this will not be required. If the loan is 
directly to UBM, it is more unclear though theoretically possible. With domestic or other commercial banks, UBM would 
be required to put up collateral. 
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ANNEX H: POTENTIAL JAPANESE PARTNERS 
 

The consulting team met with numerous potential Japanese partners in order to gauge interest in 
involvement with the TTR project. The Japanese partner can be a construction company, financier, 
energy efficiency organization, or management company. The only requirement for Japanese 
involvement is that the Japanese partner complete the application to MOEJ and GEC for the Model 
Project subsidy. 
 
The following Japanese companies were approached by the consulting team and presented the TTR 
project. Though some expressed tentative interest, UBM will need to follow up with these 
organizations to determine whether or not they will commit to a partnership role in the TTR project. 
 

• Takagumi – The Takagumi construction company has extensive experience working in Hokkaido, 
Japan. They have retrofitted buildings previously to the standard required of cold weather 
conditions, and are exploring potential Mongolian projects through their Mongolian branch, MIBACE, 
LLC. 
 

• Itochu Construction – Itochu Construction company also has experience in the Mongolian 
construction sector, though their experience in building retrofits is limited.  

 

• Mitsui & Co. – Mitsui has experience in JCM and is interested in finding a project in Mongolia. 
Though primarily a trade company, it is possible that some of their subsidiaries will be able to play a 
role in this TTR project. 
 

• Daiei Probis – Daiei Probis is another Japanese construction company with some experience in 
Mongolia. Again, their projects have not focused on retrofitting, but they still could be viable JCM 
partner. 
 

• Dai Nippon – Most of Dai Nippon’s construction experience in Mongolia centers around 
infrastructure development. However, they likely have the expertise to determine local 
subcontractors if a member of the Consortium. 
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