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Multicriterial Assessment of RES- and
Energy-Efficiency Promoting Policy Mixes
for Russian Federation

Alexander DIDENKO, Ph.D.
Deputy Dean, International Finance Faculty, Financial University, Moscow
alexander.didenko@gmail.com

Abstract. We focus on assessing RES- and energy-efficiency promoting policy mixes for Russia from multicriteria
perspective with emphasis on GHG emission reduction. We start from two surveys: the first one studies country’s
energy saving and RES potential to determine possible range of outcomes for policy mixes in question;

the second one reviews corpus of relevant official documents to formulate policy alternatives, which the
policymakers are facing. Our findings are then blended with forecasts of government and international agencies
to obtain three scenarios, describing possible joint paths of development for Russian energy sector in the
context of demographic, economic and climatic trends, as well as regulatory impact from three policy portfolios,
for period from 2010 (baseline year) till 2050. Scenarios are modeled in Long-Range Energy Alternatives
Planning (LEAP) environment, and the output in the form of GHG emissions projections for 2010-2050 is
obtained. We then assess three policy portfolios with multi-criteria climate change policies evaluation method
AMS. Our analysis suggests that optimistic scenario is most environmentally friendly, pessimistic one is easier
to implement, and business-as-usual balances interests of all stakeholders in charge. This might be interpreted
as an evidence of lack of governmental regulation and motivation to intervene in energy sector to make it
greener and more sustainable. Research was done with support of grant under European Union FP7 program
PROMITHEAS-4 “Knowledge transfer and research needs for preparing mitigation/adaptation policy portfolios”.

AHHOTaumsa. B naHHOW CTaTbe METOLbl MHOTOKPUTEPUANIBHOTO NMPUHATUS PELLUEHUI MPUMEHAKOTCS 419 OLEHKM

3 HEKTUBHOCTU rOCYAAPCTBEHHOM NONUTMKM PO B 061acT pa3BUTMS BO30OHOBSEMbIX MCTOYHMKOB 3HEPTUM
(BM3) 1 nosbiweHns aHeproaddekTnBHOCTU. OCobbIN aKLEHT NpU OLEHKE MOAUTUKM OeNAETCS Ha AOCTUraeMble e
YPOBHM COKpaLLeHMst BbIBPOCOB NApHMKOBbLIX ra3oB. [1s 3TOro cHavana npeLnpvHUMAETCs OLeHKa NoTeHUMana
CTpaHbl B 06/1aCTH 3HEpro3hdeKTUBHOCTU U pa3Butus BM3. 3aTeM aHanu3mpyeTcs 3aKOHOAATENbCTBO CTPaHbI, Kak
yXKe MPUHATOe, TaK U NNaHMpyeMoe, A9 ONpeaeNieHns CNekTpa BO3MOXHbIX abTePHATUB B 001aCTU MOUTUKMU.
BbiBOAbI 3aTEM LONOMHATCS NPOrHO3aMU, B3ATbIMU U3 0DULMANBHbIX TOCYAAPCTBEHHbIX U MEXAYHAPOHbIX
MCTOYHMKOB, HAa OCHOBAHMM Yero CTPOSTCS TPU CLLEHAPUS, OMMUChIBAOLLME BO3MOXKHbIE TPAEKTOPUM Pa3BUTUS
POCCUICKOM IHEPreTUKM B KOHTEKCTE AeMOorpaduyeckmx, SKOHOMUYECKUX U KNUMATUUYECKUX TPEHI0B, a TakXe
perynsaTopHoOro BO34enCTBuS rocyaapcrea Ha nepuopg Ao 2050 r. MogennpoBaHue CLueHapueB OCYLLLeCTBASETCS

B cpene Long-Range Energy Alternatives Planning (LEAP), a pe3ynsTaTtoM SIBNSIOTCS AONTOCPOYHbIE MPOrHO3bI
BbIOPOCOB MapHMKOBbLIX ra30B AJ1 POCCUMCKOM SKOHOMUKMW. Tpu nopTdens NONUTUK, peanunsyemble B paMKax
CLLeHapu1eB, OLEHUBAKTCS MHOTOKPUTEPUANbHBIM METOLOM NPUHATUS pelueHnii AMS. Haw aHanu3 cBuaeTenbCTByerT,
4TO HaMNyYLIMe NoKa3aTeNu Mo COKPALLEHMIO BbIBPOCOB MMEET ONTUMUCTUYECKUI CLEeHapWiA, NeCCUMUCTUYECKUI —
npotie B peanusauuu, a 6a3oBblit — BanaHcMpyeT MHTepechl BOBIEYEHHbIX CTOPOH, UMELLMX LOCTYN K MPUHATUIO
CTpaTernyeckmx pelleHmin. ITo MOXKHO pacCMaTpUBaTb Kak CBUAETENbCTBO HEAOCTATKa roCyAapCTBEHHOMO
peryivpoBaHusi U MOTUBALIMM K BMELIATENbCTBY B ie/1a SHEPTeTUYECKOro CeKTopa B LeNsX YCTOMUYMBOTO PasBUTUS
B Poccum.

Key words: regulatory impact assessment, multi-criteria evaluation, MCDA, AMS, MAUT, SMART, long-range energy
alternatives planning (LEAP), climate policy, climate change, energy policy, mitigation/adaptation, RES promotion,
energy efficiency, GHG emissions.

* MHorokputepuanbHas oLeHKa rocyaapcTBeHHON nonutukm Poccuiickoin Mepnepaumm B 061acTi BO306HOBASIEMBIX MCTOYHMKOB
3Hepruun n sHeprosdOeKTUBHOCTH 5



Review of Business and Economics Studies

Volume 1, Number 1, 2013

INTRODUCTION

The integration of renewable energy sources (RES)
into Russian energy system and improving the en-
ergy efficiency of Russian economy and further
transition to the low-carbon economy are among
the most important topics for Russian and inter-
national policy makers. Many social, economic and
technological factors have significant influence
on development and evolution to the low carbon
economy in Russia.

A comprehensive review of computer tools for
analyzing various national energy systems was
presented by Connoly et al. (2010). Authors con-
sidered 37 different computer packages that can
be used to generate scenario prediction for de-
velopment of national energy systems and finally

concluded: “LEAP would be more suitable due to ...

lengthy scenario timeframe”.

LEAP (Long-Range Energy Alternatives Plan-
ning) is an integrated modeling tool for analyzing
energy consumption, transformation and produc-
tion in all sectors of national economy. The Stock-
holm Environmental Institute and its US office
in Boston developed LEAP in 1980 and now more
than 5000 institutions all over the world use LEAP
in their research. LEAP contains technological and
environmental database (TED), which allows to
input and process national economy and energy
system datasets.

To compare different scenarios for development
of national economy and energy system the effi-
cient multi-criteria evaluation methods should be
selected. In analysis of possible scenarios we used
the multi-criteria climate change policies evalu-
ation method AMS, combining MCDA procedures
AHP, MAUT and SMART, developed by Konidari et
al. (2007, 2008).

The rest of the paper is organised as follows. In
the next two chapters we briefly survey energy-
efficiency/RES potential and energy policy options
currently being in the centre of discourse among
Russian policy makers. Then we proceed with de-
scription of scenarios as were modeled in LEAP. Fi-
nally, we assess results of our simulation with AMS
climate policy multicriteria decision-making tool.

RES POTENTIAL AND ENERGY EFFICIENCY

RES potential. Today in Russia the total installed
capacity of electricity generation plants and power
plants using renewable energy (without the hy-
droelectric power plants with installed capacity
of more than 25 MW) do not exceed 2200 MW. No

more than 8.5 billion kWh of electricity has been
produced annually with RES, which is less than 1
percent of total production of electricity in the
Russian Federation. The volume of technically
available renewable energy sources in the Rus-
sian Federation is higher than 3220 Mtoe. However,
due to the world energy market conditions and the
modern technology restrictions only a small part
of available renewable energy sources, exclud-
ing hydropower, is feasible without state subsi-
dies. The feasible potential of renewable energy
sources in Russia is around 189 Mtoe, including:
geothermal sources 80 Mtoe, small hydro sources
45.6 Mtoe, biofuel sources 25.5 Mtoe, solar sources
8.75 Mtoe, wind sources 7 Mtoe, low temperature
energy applications 25.5 Mtoe.

In the past support for RES has been poor in
Russia. Only in November 2009, the national energy
policy included a mandate for increasing RES ener-
gy generation from less than 1% to 4.5% by the year
2020 leading to additional 22 GW (Government of
Russian Federation et al., 2009), estimated by EBRD
(2009). Russian experts in 2008 estimated that the
amount of economically recoverable renewable en-
ergy is more than 270 million tons of coal equiva-
lent (Mtce) per year, including 115 Mtce/y of geo-
thermal energy, 65 Mtce/y of small hydropower, 35
Mtce/y of biomass, 12.5 Mtce/y of solar, 10 Mtce/y
of wind and 31.5 Mtce/y of low potential heat (Eu-
ropean Parliament, 2008). More recent estimates
refer to technical resource of about 4.5 billion Mtoe
with a major share attributed to solar and wind en-
ergy (EU-Russia Energy Dialogue, 2011). The cor-
responding economic potential is estimated at ap-
proximately 450 Mtoe (EU-Russia Energy Dialogue,
2011). These figures are mentioned also at “The
Main Directions of the State Policy in the Energy
Efficiency of RES Electricity for the Period up to
2020 (No.1-r)”. The large RES potential is utilized
to a small extent by large hydropower and wood
energy use. In 2009, electricity generation based
on RES (excluding large hydro power stations) was
6,75 TWh (less than 1% of total power generation)
and including large hydro power plants — approxi-
mately 170 billion kWh (or almost 16% of the total
energy mix) (EU-Russia Energy Dialogue, 2011).

Estimations refer to an increase of RES-based
power production and consumption volume ratio
(excluding hydro power stations with established
capacity over 25 MW) from 0.5% in 2008 to 2.5%
by 2015 and 4.5% by 2020 (EU-Russia Energy Dia-
logue, 2011).

One of the greatest Russian energy resources
accounting in year 2009 for approximately 21% of
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the total generating capacity is water, although it
corresponds to about 16% of production. In 2009
the country was the world’s fifth largest producer
of hydropower with approximately 167 TWh/yr, but
only 18% of its hydropower potential was devel-
oped (EBRD, 2009).

Estimations of the total hydropower techni-
cal potential refer to about 2,400 billion kWh per
year, the majority of which is based on medium
and large rivers. The respective economic poten-
tial is 850 billion kWh per year (EBRD, 2009). Small
hydro is the most mature RES type in the country.
The potential of smaller rivers amounts to approx-
imately 46% of total hydro energy potential (Euro-
pean Parliament, 2008).

Most of this potential is located in Central and
Eastern Siberia and in the Far East. The Far East
and Eastern Siberia combined account for more
than 80% of hydropower potential, and could pro-
duce about 450-600 billion kWh per year (EBRD,
2009). The North Caucasus and the western part
of the Urals also have good hydropower potential.
Installed capacity amounts to 1,000 MW (European
Parliament, 2008).

There is also rather high potential for wide and
effective use of biomass resources since Russia has
approximately 22% of the world’s forests located
on its territory (EBRD, 2009; European Parliament,
2008). The forest industry is an important Rus-
sian economic sector, a large potential supplier
and consumer of biomass (wood waste) products.
These products are only being minimally exploited.
The technical potential of biomass is estimated at
more than 50 Mtce.

Apart from the forestry sector, the agricultur-
al sector is also an important source of biomass
resources, but the vast majority of Russia’s agri-
cultural resources are not being used at all. An es-
timated 850 million liters of biofuel could be pro-
duced on this territory.

The majority of the energy produced from bio-
mass has been used for heating purposes, and not
for power generation although it is considered as
most suitable solution for power production and
for cogeneration of heat and electricity (European
Parliament, 2008; EBRD, 2009). Approximately 40
thermal power stations use biomass (mostly waste
from the wood processing industry) along with
other fuels. Biomass is also used as solid fuel in
certain district heating boilers being a potential
niche market for biomass in the district heat-
ing systems. Installed capacity (until year 2008)
accounted for 1,270 MW (European Parliament,
2008).

The technical potential of solar energy was es-
timated as 18.7*10° GWh, with an economic po-
tential around 1*10°> GWh per year (EBRD, 2009).
Some areas receive more than 300 sunny days per
year, and the cold temperatures also improve the
efficiency of solar cells.

Russia possesses vast geothermal resources,
and over 3,000 wells have been drilled to take ad-
vantage of this renewable energy type. Geothermal
energy is used for heat supply and electricity pro-
duction. In 2009 there were 92-129 MW of geo-
thermal power plants operating, and about 55 MW
of planned additional capacity (EBRD, 2009).

Up to 2009, Russia had only over 20 MW of wind,
and new wind turbines had not been built since
2002. Estimated gross wind potential is 26,000
million tons of coal equivalent, technical potential
is 2,000 Mtce, and economic potential — 10 Mtce.
Approximately 30% of this economic potential is
concentrated in the Far East, 16% in West Siberia
and another 16% in East Siberia (EBRD, 2009).

Most of Russia’s tidal power is dissipated in the
Arctic regions, in particular the White Sea is con-
sidered to have a great potential. In the Mezen Bay,
the difference between low tide and high tide is
greater than 20 feet.

In 2007, a 1.5 MW tidal power plant by Gidro
OGK began operation as a pilot project in the same
bay. In case of success, the company plans 10 GW
of electricity generation, and potentially to build
several more tidal electro stations in other Russian
bays (EBRD, 2009).

Energy efficiency. According to MED, energy ef-
ficiency in Russia is significantly lower compared
to developed countries. According to information
of Ministry of Energy, total energy consumption in
Russia averages to about 990 millions of standard
fuel tons. If Russia would implement energy saving
to a scale common for European Union countries,
its energy consumption would fall by 35% to 650
millions of tons of standard fuel. Energy intensity
of GDP in Russia is 250% higher than world aver-
age and 250-350% higher than in developed coun-
tries (GPEE-2020). Bashmakov (2009) provides
sectoral estimates of energy saving potential for
Russia. The technical potential in the transporta-
tion sector is approximately 38.30 Mtoe. The po-
tential in both heat and electricity generation will
be the outcome of efficiency improvements at the
generation facilities and reductions of power- and
heat end-use. In electricity generation, the poten-
tial is 93 Mtoe, and in the heat supply sector — 107
Mtoe, while the potential of fuel production and
transformation efficiency improvement is 41 Mtoe.



Review of Business and Economics Studies

Volume 1, Number 1, 2013

Estimations of the technical potential in electric-
ity of the residential buildings refer to reductions
of energy use for the following applications: 25.5%
for space heating; 51.9% for hot water; 29.1% for
cooking; 78.8% for lighting; 23.5% for appliances
(refrigerators and freezers, washers, VT and video,
air conditioners and other appliances).

POLICY OPTIONS FOR MITIGATION
POLICIES IN RUSSIA

Analysis of relevant government documents shows
that in Russia climate change mitigation and ad-
aptation discourse almost is not reflected in of-
ficial national climate strategy documents and
climate-related laws, especially in terms of meas-
urable goals and actionable plans. However Rus-
sia has very developed and complex structure of
government-adopted and parliament-voted docu-
ments for RES promotion and energy efficiency,
from high-level strategic documents and laws to
low-level federal programs, bylaws, rules and regu-
lations. As these policies could potentially impact
GHG emissions, we interpret it as climate change
policies.

Historically, first targets for increasing the
use of RES and energy-efficiency were set in the
following federal programmes: “Energy Efficient
Economy for 2002-2005 and Period until 2010~
(adopted by government on 17.11.2001); “South
of Russia” (adopted by government on 8.08.2001);
“Economic and Social Development of Far East and
Baikal Region” (adopted on 15.04.1996) (Helio In-
ternational, 2006).

The “Energy Strategy of Russia up to 2020”
(Government decree No.1234-r issued on 28.08.03)
was the first strategic energy program in RF. It em-
phasized increasing energy efficiency and imple-
mentation of proper energy pricing policy to over-
come country’s heavy dependence on natural gas.
Its share in energy balance was about 50% during
the 1990s. The “Energy Strategy 2020” proposed a
wider use of coal and nuclear energy with an an-
ticipated share in year 2020 of 21-23% and 6% re-
spectively (Helio International, 2006).

In 2005 the “Integrated Action Plan for Im-
plementation of Kyoto Protocol in RF” was ap-
proved by the Interdepartmental Commission. It
was a detailed action plan for the period up to
2010 with quantifiable goals and workable plans
as follows:

» Energy Strategy of RF until 2020 (Decree
of the Russian Federation, No.1234-r, August 28,
2003);

o Federal Program “Energy Efficient Economy”
for 2002-2005 and up to 2010 (Decree of the Rus-
sian Federation No.83-p, January 22, 2001);

e Draft Program of socio-economic develop-
ment of the RF in the medium term (2005-2008);

 Federal Program “Modernization of Transport
System of Russia (2002-2010)” (Decree of the Rus-
sian Federation, No.232-p, February 16, 2001).

As for energy efficiency and RES usage it sets
the following targets:

* Energy consumption in the transport sec-
tor was expected to be restricted from 9.3 Mtce in
2004 to 10.3 Mtce in 2008 (goal was initially set in
Federal Program “Modernization of Russian Trans-
port System (2002-2010)");

¢ Reduction of specific fuel consumption for
electricity generation in power plants of RAO “UES
of Russia” was set at 8% for the period 2004-2008
(Energy Strategy of RF until 2020);

» Gas transmission and distribution losses from
upstream to distribution were expected to be re-
duced by 47 billion m?® for the time interval 2006-
2010 (initially set by Federal Program “Energy Ef-
ficient Economy” for 2002-2005 and up to 2010);

e The share of renewable energy in total prima-
ry energy production was expected to be increased
from 0,1% to 0.22%-0.3% in 2010 (initially set by
Federal Program “Energy Efficient Economy” for
2002-2005 and up to 2010).

The Presidential Decree No. 889 “On some
measures to improve the energy and environmental
efficiency of RF economy” was approved on June 4,
2008. It is a brief document, containing only one
important quantitative goal for energy efficiency:
decrease of GDP energy intensity up to 2020 by
40% of 2007 level. It also contains several impor-
tant president’s orders to the government, with
deadlines, aimed at achieving the mentioned goal.

The adoption of “The Main Directions of The
State Policy in the Energy Efficiency of RES Elec-
tricity for the Period up to 2020 (No.1-r)” on Janu-
ary 8, 2009, became the next step, which declared
the purposes and principles of RES use in RF, set
quantitative targets for the share of RES electricity
production/consumption in the total energy bal-
ance and defined the measures to achieve them.
The document deals explicitly with the supply
side of electricity balance; expands and refines
goals for the Action Plan about RES by setting the
following targets for RES-generated electricity
(except for electricity generated by hydro power
plants with power exceeding 25 MW): by 2010-
1.5%, by 2015-2.5%, by 2020-4.5% share in total
electricity generation.
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The Climate Doctrine of RF (CD RF) (approved
by Presidential Decree No0.864p on December 17,
2009) is a short framework paper, describing briefly
and in general terms the main notions of climate
policy in RF, declaring risks and positive outcomes
of global climate change for the country, wide cat-
egories of mitigation/adaptation instruments, etc.
It contains not quantitative, but qualitative goals.

The “Energy Strategy for the Period of 20307,
adopted in 2009, is an updated version of the pre-
viously mentioned “Energy Strategy 2020”. It anal-
yses the level of accomplishment of the previous
Strategy and contains further details and expanded
goals. Specifically, it points out that non-realized
potential for energy intensity for Russian econo-
my could be equal to 40% of domestic energy con-
sumption.

The “Energy Strategy 2030” breaks down this
potential into various components, namely:

» Residential buildings — 18-19%;

» Power generation, industry, transport — 13—
15% each;

 Heating, services, construction — 9-10%
each;

e Fuel production, gas flaring, energy govern-
ment agencies — 5-6% each;

o Agriculture — 3-4%.

The “Energy Strategy 2030” sets a 56% energy
intensity reduction target for 2030 (compared with
year 2005). To reach this goal Russia plans to cre-
ate a favourable economic environment, including
progressive liberalization of energy prices on the
domestic market; to promote more rational ener-
gy use, and to establish a market for energy serv-
ices. New standards, tax incentives and penalties,
as well as energy audits need to be adopted. The
“Energy Strategy 2030” also aims to increase the
energy efficiency of buildings by 50% for the time

Table 1. Sectoral targets for energy efficiency.

interval 2008-2030 (+10% for the period 2008-
2015) by implementing new mandatory construc-
tion standards.

Finally, the state program “GPEE-2020” (“Ener-
gy saving and improving energy efficiency for a pe-
riod up to 2020”) was approved by the Government
of Russian Federation on 27.12.2010. This program
aims to decrease GDP energy intensity by 13.5%,
and save up to 100 millions of standard fuel per
year by 2016 and 195 millions of standard fuel per
year by 2020. This goal has the following sectoral
subgoals (in terms of total energy savings).

SCENARIO ASSUMPTIONS

Scenarios reflecting various paths for energy and
economy development in Russia are modeled in
LEAP. Long-Range Energy Alternatives Plannning
(LEAP) is modeling environment, which allows
to create simulation models of energy economy
of certain region. It is a well established tool,
used many times both by practitioners and acad-
emicians (see, for example, Konidari & Mavrakis
(2007), Miranda-da-Cruz (2007), Cai, Huang, Lin,
Nie & Tan (2009), Kalashnikov, Gulidov & Ognev
(2011), Tao, Zhao & Changxin (2011), Zhang, Feng
& Chen (2011), Shan, Xu, Zhu & Zhang (2012), Ke,
Zheng, Fridley, Price & Zhou (2012)). Basic idea is
as follows: we populate historical energy balances
for Russia in LEAP with data from EIA; we set en-
ergy consumption structure in economy according
to historical data from Rosstat; we add historical
trends, reflecting changes in temperature, precipi-
tation, country population and GDP.

We further define three scenarios: (1) business-
as-usual (BAU), serving as baseline for (2) optimis-
tic (OPT) and (3) pessimistic (PES) scenarios. Basic
assumptions about economic activity, energy sec-

Sector Goal for 2011-2015

Goal for 2011-2020

Primary energy

334 million tons of standard fuel

1124 million tons of standard fuel

Natural Gas 108 billion m?

330 billion m*

Electricity 218 billion kWt/h

630 billion kWt/h

Heat 500 million Gcal

1550 million Gcal

Oil and products 5 million tons

17 million tons




Review of Business and Economics Studies Volume 1, Number 1, 2013

GDP_distribution_per sector: Activity Level (Billion Euro)
Scenario: Business as usual, Region: Region 1
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Figure 1. Sectoral distribution of output, BAU scenario.
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Figure 2. Total demand for energy 2011-2050 broken down to sectors (above) and sources of energy (below).
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tor development paths, demography and climate
for these scenarios are based on official estimates
of either government or various international
agencies and organisations (World Bank, IMF, UN).
We use historical trends as a kind of reality check
for plausibility of basic assumptions. BAU scenario
contains moderate estimates of basic assumptions
variables and reflects only regulations and nation-
al energy strategy, adopted and actually enacted
on December 31, 2010. As for basic assumptions
in OPT and PES scenarios, we used the most opti-
mistic of all available options for OPT (the milder
path for warming, better demography and GDP, in-
novational scenario and forced speed of develop-
ment for energy sector), and the most pessimistic
for PES (slower implementation of innovations,
low GDP growth rate, severe climate change, bad
demography). OPT and PES scenarios reflect aug-
mented set of policies, based on what is actually
discussed by government, as if it was adopted in
2011-2013 and further applied to economy and en-
ergy sector. OPT assumes that policies are imple-
mented faster with better results, and PES — that it
is implemented slower with worse results.

Using trends for economic activity detailed
assumptions about sectoral structure of energy
consumption (based on historical values), LEAP
projects sectoral energy consumption for period
2010-2050. Using built-in technology database
and energy intensity, LEAP defines GHG emissions
levels for period mentioned. GHG emissions fore-
cast is main output of LEAP model. We further use
it as an input in AMS climate policy assessment
procedure.

Business-as-usual (BAU) scenario. BAU-scenario
is built on policy portfolio effective as of December
31, 2010, as well as scenario assumptions, ground-
ing forecasts of government of RF and internation-
al organisations.

Population dynamics in BAU-scenario follows
dynamics from scenario of “Long Term Forecast of
Social-Economic Development of Russian Federa-
tion for a Period of up to 2030”.

Forecast contains several scenarios for popula-
tion. For BAU moderate rate forecast was select-
ed. According to this scenario slight decrease in
population is expected in 2020-2025, with subse-
quent recovery to 2010 level in 2030. After 2030
we assume population stabilizes and remains un-
changed till 2050.

In 2008 Roshydromet published “Report on
Climate Change and its Consequences in Russian
Federation”. Report notes beginning of a trend of
temperature rise since beginning of 21 century. Ac-
cording to Roshydromet estimates, average tem-
perature rise till 2050 in Russian Federation could
be from 1 to 6 degrees Celsius, with probability of
standard deviation quite high.

Roshydromet estimates are confirmed by sev-
eral research organisations in Russia and abroad.
Roshydromet/RAS Institute of Global Climate and
Ecology, with participation of Hydrometcentre and
other state-funded research organisations, pub-
lished global scenario forecasts for climate change
up to 2020, 2050, and 2080. Average temperature is
estimated with ensemble of models, and deviation
of predicted values could be up to 3 degrees Cel-
sius. In our research we average historical values

Processes: Process Share (Percent)
Scenario: Business as usual, Region: Region 1
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Figure 3. Historical levels and forecast for 2000-2050 of electricity generation: BAU-scenario, energy sources breakdown.
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for temperature and precipitation for 1901-2009,
published by World Bank, and long-term forecasts
of Roshydromet and RAS. Average surface temper-
ature for RF was about -5 degrees Celsius, accord-
ing to World Bank.

Along with that, significant volatility of tem-
perature around average level was observed, but
generally during 20th century trend was horizon-
tal, and only in 1990s and in the beginning of 21th
century upward slope was observed. Taking aver-
age for 20th century as baseline, we build BAU-sce-
nario with linear increase of average yearly tem-
perature up to +3 degrees in 2050, which is in line
with moderate forecasts of Roshydromet and RAS.

According to World Bank, long-term average
level of precipitation was 460 mm. We take this
level as baseline, and use RAS assumptions to
model yearly change in precipitation.

Unlike scenarios for surface temperature, as-
suming significant changes, precipitation was
assumed not to change significantly. In BAU we
assume total decrease in average level of precipi-
tation by 2 mm during all the period.

GDP as indicator of economic activity is key
factor for forecasting GHG emission. In Rus-
sia this interplay is even tighter, moderated by
low energy efficiency and significant role of en-
ergy sector in economy. GDP dynamics, with
energy-efficiency dynamics and structural
change in economy is thus key factors of en-
ergy demand and, accordingly — GHG emissions.
In BAU GDP change is modeled as follows. GDP
growth in 2011-2012 is assumed to be equal to
historical estimates according to state statistics
(in 2010-4.3%, in 2011-3.4%, in 2012-2.4%). After
2012 GDP growth rate is assumed to be equal to
constant rate of 3.1%, which is in line with con-
servative forecast of the government of RF. We as-
sume in BAU that this rate will persist over period
of 2030-2050. Sectoral distribution of GDP will
follow this dynamics too (Figure 1).

Energy efficiency. Basis for energy efficiency
modeling is historical data by EIA and forecasts of
state program for energy efficiency till 2020. Pro-
gram has two scenarios: innovational and inertial.
For BAU scenario we used inertial scenario of the
program. After achieving goals of state program in
2030, energy efficiency is assumed to remain un-
changed. Given that Russian economy is one of the
most energy inefficient in the world, in 2030 it will

12

still have huge potential for improving energy ef-
ficiency.

Oil and natural gas prices. Oil and gas prices are
modeled according to IEA World Energy Outlook
for 2010.

Energy consumption. For this section inertial
scenario of Federal Target Program “Energy sav-
ing and energy efficiency till 2020” was adopted.
It is assumed that after 2020 increase in energy
consumption intensity will continue with twice as
lower rate as during realisation of federal target
program. Accounting for increase in energy effi-
ciency total demand for energy with sectoral and
energy source breakdown will look as follows (Fig-
ure 2).

Transformation: losses. According to “Energy
Strategy 20307, if all measures of the strategy will
be rendered, losses in heat generation will be de-
creased by 50% by 2030, and in electricity genera-
tion — by 2% by 2030. Assumptions of the strategy
are put in BAU scenario.

Electricity generation. Historical data for pri-
mary fuel consumption for electricity generation
are taken from “Energy Strategy 2030”. This paper
assumes achievement of definite structure of elec-
tricity generation in 2020 and 2030. In particular,
it assumes increase of the share of non-fuel gen-
eration, and increase of natural gas and coal share
in fuel generation. “Strategy” has no details about
structure of all the other sources of electricity gen-
eration (nuclear, hydro, small RES, etc.) We model
shares of these types of energy as proportional to
historical structure of 2010. Change of shares to-
ward numbers set by “Strategy 2030” is obtained
by linear interpolation of shares for non-fuel, nat-
ural gas, coal and heating oil from levels of 2010.
After 2030 structure of generation is assumed to
remain unchanged.

OPT scenario, apart from faster realisation, as-
sumes further improvement of structure of genera-
tion (Figure 3).

Land management policy mix was considered
in the draft federal target program “Development
of the reclamation of agricultural land in Russia
until 20207, developed in accordance with the de-
cision of the board of the Ministry of Agriculture
of Russia No.7 on August 26, 2008, and on the ba-
sis of Article 8 of the federal law dated 29.12.2006
No0.264-FZ “On the development of the agriculture
sector”.
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RESULTS OF POLICIES SIMULATION AND ITS ASSESSMENT

The graph on Figure 4 displays greenhouse gas emissions by various sectors and types of fuel.

Demand: Energy Demand Final Units
Scenario: Business as usual

[IBiofuel

< Historical Scenario > M Biomass

[ ICoal

[ Electricity

[T Heat

[ Natural Gas
[Coil

[ Peat

M Residual Fuel Oil
M solar

[
o

Million Gigajoules

2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048

Figure 4. Historical levels and forecast for 2000-2050 of final energy demand: BAU-scenario, fuel type breakdown.
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Figure 5. Historical levels and forecast for 2000-2050 of final energy demand: BAU-scenario, sectoral breakdown.
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Figure 6. Historical levels and forecast for 2000-2050 of GHG emissions for households sector: BAU-scenario, fuel type breakdown.
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Environment: Global Warming Potential
Scenario: Business as usual, GHG: All GHGs
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Figure 7. Historical levels and forecast for 2000-2050 of GHG emissions for agriculture sector: BAU-scenario, fuel type breakdown.
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Figure 8. Historical levels and forecast for 2000-2050 of GHG emissions for industry sectors: BAU-scenario, fuel type breakdown.
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Figure 9. Historical levels and forecast for 2000-2050 of GHG emissions for industry sectors: BAU-scenario, sectoral breakdown.
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Environment: All Effects
Scenario: Business as usual, Fuel: All Fuels

[“]Carbon Dioxide Biogenic

Scenario > [ Carbon Dioxide Non Biogenic
1.6 [ Carbon Monoxide
[ Methane

1.4 [ INitrogen Oxides NOx
= [ Nitrous Oxide
Il | | I M Non Methane Volatile Organic Compounds
E L [ Sulfur Dioxide
>
vy | | |
§0.8— | VI”I””“IIIH....
©
>
Qo6
v
=
S

0.4 H

0.2+ H

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040 2044 2048

Environment: All Effects
Scenario: Optimistic, Fuel: All Fuels

["]Carbon Dioxide Biogenic

Seenario > M Carbon Dioxide Mon Biogenic
1.6 [ Carbon Monoxide
[ Methane

1.4 [INitrogen Oxides NOx
= [T Nitrous Oxide
1 | | | M Non Methane Volatile Organic Compounds
512 [ Sulfur Dioxide
i I
% 1 '
. 1A
g 08 ! I (IR
=
>
B 06
[}
o
S

0.4~ 1

0.2+ H

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040 2044 2048

Environment: All Effects
Scenario: Pessimistic, Fuel: All Fuels

[“1Carbon Dioxide Biogenic

Scenario > [l Carbon Dioxide Non Biogenic
16 [Tl carbon Monoxide
[T Methane

1.4 [ INitrogen Oxides NOx
= [ Nitrous Oxide
1] | | | | I M Non Methane Volatile Organic Compound
E L [ Sulfur Dioxide
: |
E [ — r | | I Iy
a
™ L
©
=
T o6
[h)
=]
=

0.4

0.2+

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040 2044 2048

Figure 10. Historical levels and forecast for 2000-2050 of GHG emissions for services sector: BAU- OPT- and PES-scenario, all fuel.
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AMS-ASSESSMENT OF POLICY MIXES

According to procedure proposed in Konidari (2007,
2012), we use output of LEAP simulation as input in
AMS procedure to obtain final grades for various policy
mixes in question. Final performance of policy mixes
is assessed along following criteria: two subcriterions
for environmental efficiency, assessing direct and in-
direct effects; several sub-criterions for political ac-
ceptability — static and dynamic cost efficiency, and
competitiveness; equity; flexibility; stringency for
non-compliance; and several sub-criterions for feasi-
bility — implementation of network capacity, admin-
istrative and financial feasibility. Subcriterions of en-
vironmental efficiency are handled as follows: (1) for
direct contribution to GHG emission reductions the
outcome of LEAP for the total expected GHG emissions
in year 2020 is used, and (2) for indirect environmental
effects, the total amount of the total environmental ef-
fects provided by LEAP is used. For political acceptabil-
ity criterion, there are following sub-criterions:

» Cost efficiency measures capacity of policy port-
folio to achieve target parameters under financial con-
straints both acceptable and affordable to stakeholder
entities. BAU includes the lowest volumes of regula-
tions, many of which already have sources of financing
allocated. OPT and PES require more financing, and
given this, PES achieves even less reduction than BAU.
Consequently, BAU is assigned the highest grade: 6,
OPT: 4, PES: 2.

» Dynamic cost efficiency criterion captures oppor-
tunities, which certain policy portfolio creates to sup-
port R&D, various technologies and innovations leading

Table 2. AMS results for BAU, OPT and PES scenarios.

to GHG emission reductions and lessening the impacts
of climate change. In our case, all three scenarios — PES,
OPT and BAU — contain parts promoting green (or at
least “more green”) technologies: energy efficiency, en-
ergy saving, smart grid, shift in energy demand, RES, etc.

PES only assumes slower and less effective render-
ing of such policies compared to OPT. So, both OPT
and PES receive high grade for this criterion, 6 each.
And BAU receives 4, as it assumes less mentioned tech-
nologies.

» Competitiveness criterion is used to assess the
impact of certain policy portfolio implementation on
the ability of the national economy to compete with
other economies both via prices and products/serv-
ices. Two common factors for economy, affecting all
three scenarios, will be the price for oil and climate
change. Russia is net exporter of oil, and one of mi-
nority of countries supposed to benefit from climate
change. Export of oil has generally negative impact
on national competitiveness when oil price is higher,
both in short and long term, as it keeps ruble high
and lowers motivation of industry for modernization.
So PES with lower price for oil will score higher and
OPT — lower given only oil factor. Climate change is
assumed to be more severe in PES case, but conse-
quences are unclear: whether Russian economy will
be in position to leverage climate change challenges
or will be hurt is a separate research question. Coun-
try has no particular emission reduction goals, which
are regarded as lowering competitiveness, so no par-
ticular impact here. OPT scenario assumes forced
implementation of energy-saving technologies and
R&D support, which will contribute to higher score

Weight BAU OPT PES BAU OPT PES
Direct contribution to GHG emission | 0.833 218.7458 137.9448 254.3982 262.6 165.6 305.4
reductions
Indirect environmental effects | 0.167 0.8183 0.5344 0.9853 4.9 3.2 5.9
Environmental performance — A 219.5641 | 138.4792 | 255.3835
Cost efficiency | 0.473 2.838 1.892 0.946 6 4 2
Dynamic cost efficiency | 0.183 0.732 1.098 1.098 4 6 6
Competitiveness | 0.085 0.34 0.51 0.425 4 6 5
Equity | 0.175 0.875 1.05 0.35 5 6 2
Flexibility | 0.05 0.3 0.15 0.15 6 3 3
Stringency for non-compliance | 0.034 0.204 0.136 0.136 6 4 4
Political acceptability — B 5.289 4.836 3.105
Implementation network capacity | 0.309 1.854 1.236 1.545 6 4 5
Administrative feasibility | 0.581 3.486 2.324 2.905 5
Financial feasibility | 0.11 0.77 0.44 0.55 7 4 5
Feasibility of implementation — C 4.256 2.764 3.455
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of OPT. Summing up, in OPT scenario economy will
be more competitive due to higher energy efficiency,
lower ruble rate, bigger share of knowledge economy
in GDP, and (supposedly) effective use of climate
change. On the opposite, competitiveness in PES will
be oppressed by high prices for oil, but supported by
climate change, which could have positive impact
on agriculture competitiveness. The assigned grades
are: BAU: 4, OPT: 6, PES: 5.

Equity criterion measures “fairness” of scenario
in distributing costs and benefits associated with
scenario among entities and citizens of the country.
We measure intragenerational equity, social equity
and sector equity. Intragenerational equity is meas-
ured as total change of GDP per capita divided by
total change in emissions (MtCO2eq) per capita over
2010-2050, higher the change — lesser the score. So-
cial equity is emission reduction per capita compared
to BAU in 2050. Sector equity is standard deviation of
sectoral emissions in each of three scenarios. As for
intragenerational equity, PES scenario assumes slight
increase in emissions per capita, so preliminary score
will be negative and high. OPT and BAU have slightly
different and positive change, so total score for social
equity will be: OPT — 6, BAU — 5, PES — 0. For social
equity, BAU will score 5, OPT — 6, and PES — 4. For
sector equity, the lower standard deviation is in OPT
scenario, it scores 6, with BAU slightly lower than
PES (4 and 3 accordingly). For total equity criterion
we will average all scores: BAU — 5, OPT — 6, PES — 2.

Flexibility criterion captures the ability of the poli-
cy instruments to offer a range of compliance options.
BAU imposes minimal obligation on stakeholders and
consequently offers higher flexibility. Due to the simi-
larity of the introduced instruments in PES and OPT,
equal grades are given for both. The assigned grades
are: BAU — 6, OPT — 3, PES — 3.

Stringency for non-compliance and non-participa-
tion reflects the level of sanctions, imposed by regula-
tions in each of the scenarios. Although in all scenarios
regulation is quite loose, OPT and PES contain more
policy instruments, and therefore should be graded
lower. The grades are: BAU — 6, OPT — 4, PES — 4.

Feasibility of implementation has the following
subcriterions:

» Implementation network capacity. OPT and PES
scenarios contain extra policies as compared to BAU,
which assume extra load for existing implementation
network. The assigned grades are: BAU — 6, OPT — 4,
PES — 5.

» Administrative feasibility is high for BAU, slightly
lower for PES and even more lower for OPT. BAU in-
cludes well-known instruments, many of which are al-
ready being implemented. OPT and PES include more

innovational instruments, with OPT including more
than PES. The assigned grades are: BAU — 6, OPT — 5,
PES — 4.

 For financial feasibility, only BAU has relatively
high performance (scored 6). It includes policy instru-
ments associated with federal programs, which guar-
antees financial recourses pre-allocated. In addition,
BAU includes minimal set of policies possible. Finan-
cial requirements of OPT and PES are much higher
(with OPT being the most financial resource intensive),
and financial source is not defined yet. The assigned
grades are: BAU — 7, OPT — 4, PES — 5.

DISCUSSION AND CONCLUSIONS

Based on the analysis of official documents and gov-
ernmental programs, three scenarios of economic
development of Russia until 2050 were developed.
Mentioned scenarios accounted for greenhouse gas
emissions from various sectors of Russian economy.

As part of the research, an econometric model in
LEAP environment was built, encompassing fuel and
energy balances data, as well as historical and fore-
casted national GDP, industry and energy structure,
sectoral and total energy efficiency, and the demand
for energy from sectors of economy was forecasted for
up to 2050.

According to the BAU scenario, GHG emissions
will be reduced by 22% by 2020 and decrease by 36%
by 2050. OPT scenario will achieve reductions in GHG
emissions by 28% and 60% in 2020 and 2050, respec-
tively. Analysis of GHG emissions by sectors shows a
non-monotonic behavior of the service sector GHG
emissions in all scenarios, an increase in GHG emis-
sions in 2020 from 11% to 34% in OPT and PES sce-
narios respectively. Calculations showed a decrease
in energy intensity of GDP in 2020 to 38% for BAU
and OPT, and by 22% for the PES scenarios. Modeling
showed anticipatory reduction of GHG emissions by
households, which reaches in 205052%, 72% and 48%
for the BAU, OPT and PES respectively.

Final assessment according to AMS procedure could
be done as follows. For criterion of environmental per-
formance, OPT offers better grade of all scenarios; PES
has the lowest, and BAU is in the middle. This could be
interpreted as lack of regulation (driven, perhaps, by
lack of motivation) of regulatory bodies to decrease
environmental impact of Russian economy. There is
definitely great leeway for improving environmental
performance of the economy through implementation
of new policies, many of which are currently discussed.

In line with above-mentioned considerations, and
as probable explanation to it, BAU has greatest score
for political acceptability, combining better cost ef-
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ficiency, better flexibility and lowest sanctions level
with moderate equity and competitiveness features.
BAU could be regarded as status quo, maximizing ego-
istic utility of stakeholders having access to political
power for reflecting their interest in policy. OPT sce-
nario features more high-tech and green options, as
it offers less natural resources-heavy options at the
expense of more financial resources involved. Still
it could find some political support in Russia, and it
scores as the second. PES is less cost-effective both in
static and dynamic aspects, it offers much less equity
than OPT, and less competitiveness than BAU. Being
a kind of loose-loose outcome in political aspect, it
scores the third.

In addition to being the most politically acceptable,
BAU has also the greatest score for feasibility of imple-
mentation. PES involves less modernization and regu-
latory activity, therefore it is more feasible than OPT,
although less than BAU. OPT has less feasible policy
mix of all three scenarios. To sum up, OPT is the most
environmentally friendly, PES is easier to implement,
and BAU balances interests of all stakeholders in charge.
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Abstract. This paper analyzes possible impact of government reduction in market entry costs for firms that are
using green technologies. Government may promote use of green technologies by facilitating market entry for
such companies. Or government may impose restrictions to enter the market if firms are not using the green
technology, which will result in increase of sunk costs of entering the market. We study cases of reduction and
increase in market entry costs using Real Business Cycle model (RBC) with endogenous entry and different forms
of market competition. We compare impact from supply shock in the form of reduction (or increase) in entry costs
to standard form of supply shock, i. e.improvement in technology.

AHHoTauma. CTaTbsl pacCMaTPMBAET BIUSIHWE FOCYLAPCTBEHHOM NOMUTUKM CHUKEHWS 3aTPaT HA BXOA, HA PbIHOK
LN GUPM, UCMONB3YHOLLMX 3eNEHbIE TEXHOMOMMM. [OCYAapPCTBO MOXKET CTUMY/IMPOBATh MCMOb30BaHMNE 3e/1EHbIX
TEXHO/IOTMIA, yNPOLLAs BO3SMOXHOCTM BXOZA Ha PbIHOK A5 TAKUX KOMMaHUiA. [0CyAapCTBO TakKe MOXKET HaNOXUTb
3anpeTbl M OrpaHMYeHmMs Ha BXOA B OTPaC/b, EC/IM GUPMa HE UCMOJb3YET 3E/IEHbIE TEXHOMOMMM, YTO BbI3OBET

pOCT HEO6XOAUMbIX KanNUTaNOBIOXKEHUI AN BXOAA HA PbIHOK. Mbl M3yyaeM Clyyan YMEHbLUEHWS U YBETUYEHUS
Heo6X0AMMbIX KarnuTaNOBNOXEHUI A/ BXOAA HA PbIHOK, UCMOMb3Ys MOAE/b peasibHOro 613Hec-UmKIa

C SHAOreHHbIM BXOAOM (DUPM HA PbIHOK U Pa3MYHbIMKU HOPMaMU KOHKYPEHLMU. Mbl CPaBHUBAEM BAMSHME LUOKA-
NpennoXeHNs, @ UMEHHO YMEHbLLEHWS (YBEMYEHNS) HEOBXOAMMbIX KanUTaNOBOXKEHUH AN BXOAA HA PbIHOK,

M CTAHAAPTHOIO LWOKA-MpeasIOKEHMS, @ UMEHHO Y/YYLLIEHUS TEXHOOMMIA MPOM3BOACTBA.

Key words: Real Business Cycle, endogenous entry.

INTRODUCTION

It is reasonable to study the problem of facilitating mar-
ket access for green technology firms in the framework
of RBC models with endogenous number of produc-
ers. These models were proposed in Ghironi and Melitz
(2005), Bilbiie, Ghironi and Melitz (BGM, 2007) and Etro
(2009). Moreover, as we want to see impact of market
competition on business cycle properties of the model,
we impose imperfect competition, as it is done in Etro
and Colciago (EC, 2010) and Colciago and Etro (2010).
In this manner the model departs from the RBC model
assumption of homogenous goods and considers goods
that can be imperfectly substitutable. We will not focus
on the general equilibrium properties of the model as
they are extensively studied in the above-mentioned lit-
erature. What we aim to show in the paper are possible
consequences for the economy business cycle of govern-
ment’s efforts to facilitate market entry for green tech-
nology firms, or to restrict access to the market for firms
that are not using green technologies. In BGM (2008) it

was shown that in RBC model with endogenous entry
government subsidy to firm entry financed by lump-sum

taxes on profits is optimal in a sense that economy first

best allocation is reached. Here we will study the case

of government lowering entry barriers to the firms. This

can be done also in the form of subsidies, which will

bring us close to BGM (2008) case. The policy can be ap-
plied when government wants to promote use of green

technologies by facilitating access to the market for such

firms, and we want to study economic consequences of
such policy. The model also allows to study the opposite

policy, when the government forbids market entry if the

firm is not using green technology, which will increase

sunk costs of entry to the market, and we are interested

in impact of such policy on the whole economy.

The paper is organized as follows. In the first sec-
tion we introduce notions and explain the model dy-
namics. In the second section we study transmission of
economic fluctuations due to shock to the entry cost by
means of computing impulse response functions. We
perform comparison between classical supply shock

* M3yyeHue rocysapCTBEHHOM MONMUTUKM CTUMYIMPOBAHMS 3ENEHBIX TEXHONOTUIA B paMKaxX MOAENU peanbHOro GUsHec-LmKIa
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and entry cost shock. We are interested in economic implications of government policy aimed to support and
protection of green technology companies. Last section provides some conclusions and possible directions for
further research.

1 MODEL SETUP
1.1 HOUSEHOLD PREFERENCES

The number of households in the economy is normalized to unity. Let us assume that contracts and prices are
indicated in nominal terms with prices being flexible. Thus, it is sufficient to solve model only for real variables.
Money does not have any role in the economy; it is introduced only as convenient unit of account for contracts.
Composition of the consumption basket changes over time due to firm entry affecting the definition of the
consumption-based price index.

The representative household supplies [, units of labor inelastically in each period at the nominal wage rate
w. The household maximizes expected intertemporal utility from consumption ((C ):

where 3 € (0,] ) is the subjective discount factor and U (C ) is a period utility function with the standard
properties. At time ¢, the household consumes the basket of goods C, defined over a continuum of goods 2.
At any given time 7, only a subset of goods ), CQ is available.

Let p, (w) denote the nominal price of a good w € (.

For any symmetric homothetic preferences, there exists a well-defined consumption index C, and an
associated welfare-based price index P.

The demand for an individual variety, c, (w) , is then defined as

oP
¢ (w)dw=C —",

where, by the conventional notation, quantities with a continuum of goods are flow values.
The relative price p describes the benefit of additional product variety:

P, (w) = p(N,) = p,}()w) , for any symmetric variety w, (1.1)
t
or, in elasticity form it is expresses as:
!/
e(N,)=2 M)y
p(N,)

where NV, is the number of producers.
The model considers C.E.S. preferences (constant elasticity of substitution between goods) as initially
proposed in Dixit and Stiglitz (1977). Therefore the consumption aggregator is

[ e(w) " dw

weN

-1

C —

1

where 6 > [ is the symmetric elasticity of substitution across goods or we will also call it the degree of
substitutability between goods.
The consumption-based price index is then
1

1-6

P= fpt(w)lfedw (1.2)
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and the household’s demand for each individual good w is

—0

c, (w):Ct >

AC) (1.3)

Proof of 1.3

Let us denote expenditure in each sector of economy as EXP. =C P,
In each time period the households maximize consumption in this time period by choosing bundle of goods
w under the time period budget constraint. Demand for each individual good is delivered by solution of the

following optimization problem:

max C,
{a(w)}

subject to f p,(w)e, (w)dw = EXP,

weN

f c, (w)a_%’ dw

weN

L
09—

1
Lagrangian for this problem is: L = —A

[ p(w)e,(w)dw— EXP,

weN

1
gy,

0 o
First order conditions with respect to ¢, (w) : ﬂ[ f C (w) Yo dw

we

o1

¢ (w7 =2p, ()| [e(w) " dw

we

¢ (W)=A"pw)"C (1.3.1)

First order conditions with respect to A : f D, (w)c, (w) dw = EXP, ,where we plug (1.3.1) and get

weN

fp,(w)/\_opt(w)_gctdw:EXP, , then we used formula for expenditure and get

AC, f P, (w)H dw = PC, ; or after simplification A~ f D, (w)H) dv=P
we we
1
-6

-0
dw| andwe get that:

here we use formula of the price index (1.2) P = f D, (w)l

wel),

1
10

X"fpt(w)l_gdw: fp,(w)l_odw

weN welY,

—1

1-6

A= fp,(w)lfgdw :%
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p(w)
P

Plugging Aback to (1.3.1) we get the result ¢, (w) =C,

1.2 FIRMS

The economy is populated by a continuum of firms, each producing a different variety/good w € €. For simplic-
ity, the model equates a producer with a production line for an individual variety/good (while empirically, a firm
may comprise more than one production line). Model does not address the determination of product variety
within firms. So process of producer entry and exit should be seen in broad sense, i. e. as also incorporating
product creation and destruction by existing firms within them.

Production depends on only one factor, which is labor. Aggregate labor productivity is indexed by A which
represents the effectiveness of one unit of labor. A, s exogenous variable of the model. Output supplied by firm w is

Vi (W):A,l, (w)’

where /, (uJ) denotes the firm’s labor demand for production purpose. The unit cost of production, in units

: W, w,.
of the consumption good C, ,is —-, where W, = —~is the real wage.
t

w
Prior to entry, firms face a sunk entry cost of 7)., effective labor units, equal to 7., junits of the
4

consumption basket. 7). , is exogenous variable of the model. Given model assumption that each firm can be seen
as a production line for a good, the entry cost can, in turn, be seen as the development and setup cost associated
with a good (potentially influenced by market regulation). Producer does not face any fixed costs.

All firms that enter the economy produce in every period, until they are hit with a “death” shock, which
occurs with probability § € (0, 1 ) in every period. The exogenous “death” shock also takes place at the individual
variety level.

Firms set prices in a flexible fashion as markups over marginal costs. In units of consumption, firm w ’s price is

Wl‘
A’

1

P (w)=p,

where U, stands for the markup. The firm’s profit in units of consumption is
1 |x¢
,u(N ,) N’

t

d,(w)= (1.4)

where th is total output of the consumption basket and will in equilibrium be equal to total consumption
demand Ct.
We denote firm’s profits with ¢, having in mind that all firm’s profits are paid out as dividends.

1.3 SYMMETRIC FIRM EQUILIBRIUM

All firms face the same marginal cost. Hence, equilibrium prices, quantities, and firm profits and values are iden-
tical across firms: p (w)= p,, p,(w)=p, | (W) =1, y,(w)=y, 4, (w)=d,, v,(w)="1,

In turn, equality of prices across firms implies that the consumption-based price index B and the firm-level

price p, are such that the following is fulfilled % =p, = p(N ; ) .

t
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Therefore benefit of additional product variety is described by:
1

P(NI)E%: o T IP,W]:N“
t 1-6 leﬁ —U\1-0
[ ) e (o)
we,

An increase in the number of firms necessarily implies that the relative price of each individual good
increases because p’ ( Nt) > (). When there are more firms, households derive more welfare from spending a
given nominal amount, i. e., ceteris paribus, the price index decreases. It follows that the relative price of each
individual good must rise.

The aggregate consumption output of the economy is

Y =N,y =C,

Importantly, in the symmetric firm equilibrium, the value of waiting to enter is zero, despite the entry
decision being subject to sunk costs and exit risk; i. e., there are no option-value considerations pertaining
to the entry decision. This happens because all uncertainty in the model (including the “death” shock) is
aggregate.

1.3.1 EQUILIBRIUM UNDER MONOPOLISTIC COMPETITION

Given household’s demand for each individual good ¢, (w) (1.3) profits of a firm at time 7 are:

-6

d,(w)=(p,(w)—cost,)c,(w) = p,(w)—cost,)C, [%{w)] (1.5)

where €o0s?, is the (nominal) marginal cost of production.

Let us now assume that there is infinity of monopolistic firms, each one acts independently in the choice of
its price in every period, and has no impact on the price index or the consumption index. Accordingly, from the
first order conditions the profit-maximizing price is

_Lcost
=T

for each firm, which corresponds to a common and constant markup for all goods:

0
N)=y—
wN)=p=2—

1.3.2 EQUILIBRIUM UNDER BERTRAND COMPETITION

Let us denote expenditure in each sector of economy as EXP, = C, P, then household’s demand for each indi-

0
vidual good ¢, (w) (1.3) can be re-written as Ct( ) = EXP, ptl(;d)e
t

. Using expression for price index P, (1.2)

we get that profit of a firm (1.5) is:

—0
w

fptw dw

we,

d,(w)=(p,(w)—cost,)c,(w)=(p,(w)—cost,| EXP,
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Under competition in prices we derive Bertrand equilibrium price as price that maximizes firms’ profit

taking as given the prices of the other firms and expenditure in each sector. First order conditions of the profit
maximization problem are:

w) = w)—cos e (1-0)p, (w)_g(pt(w)—cost,)p, (w)_0
{(0) " —0(p, () ~cost, ) p, () "} T o) "o

wel),

1-¢ 1-0
Using the fact that equilibrium is symmetric we can replace f 2 (W) dwv=N,p,”" And solving for p,
we get: wesy
0 (N =1 ) +1
N, 1){0—1)

p, = ( cost, for each firm,

which corresponds to markup of:
O(N,—1)+1

”<N’):(N,—1)(9—1)

1.3.3 EQUILIBRIUM UNDER COURNOT COMPETITION

Given household’s demand for each individual good ¢, (W) (1.3) and using that in equilibrium demand equals
supply — ¥, (w) inverse demand function will be:

1
)

p(w)=—29 "
f y, (w) 0 dw

wesY,

where expenditure in each sector of economy are EXP, = C, P.. We get that profit of a firm (1.5):

2EK
f Y, (W)T dw

we),

d,(w)=(p,(w)—cost, )y, (w)= EXP, —cost, |y, (w)

Under competition in quantities each firm chooses }, (w) that maximizes profits taking as given supply of

other firms. First order conditions of the profit maximization problem are:

il &2
[9—]] Y, (w) @ EXP,—[QEI] AOE - EXP, = cost,

[ o) do e
we, f yt (w) 0 dw
we,
6-1 61
Using the fact that equilibrium is symmetric we can replace f Y, (w) 9 dw=N.,y, * .Andsolving for ¥, we
we,

(- 1)(N, -1

obtain: Y, = 0N cost EXP . substituting back into inverse demand function, we get the equilibrium price:
! t
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ON,

! cost, for each firm,
0—1)(N,—1)

P,:(

which corresponds to markup for all goods:

oN,
N = 6=

1.4 FIRM ENTRY AND EXIT

In each period there are N, firms in economy and unlimited number of potential new entrants. Potential new
entrants are forward-looking, and foresee their excepted profits d, (w) inevery future period § > 7+ I aswell
as the probability § (in every period) of incurring the exogenous “death” shock. Entrants at time f only start
producing at time 7 + I , which introduces one-period time-to-build lag in the model. The exogenous exit shock
occurs at the very end of the time period (after production and entry). A proportion 6 of new entrants will there-
fore never produce. Prospective entrants in period ¢ compute their expected post-entry value (v, ( ) ) given by
the present discounted value of their expected stream of profits {a’ >

)= | 3 [al1-0)” gigg;;ds () 06

This also represents the value of incumbent firms after production has occurred (since both new entrants and
incumbents then face the same probability 7] — § of survival and production in the subsequent period). Entry
occurs until firm value is equalized with the entry cost, leading to the free entry condition

v, (w) = W, 1Lt (1.7)

The condition holds as long as the number NE,, of new entrants is positive. It is assumed that
macroeconomic shocks are small enough for this condition to hold in every period.

Finally, the timing of entry and production assumptions imply that the number of producing firms in period
t is given by

N,=(1-8)(N,_+N,,,). (1.8)

The number of producing firms represents the capital stock of the economy. It is an endogenous state variable
that behaves much like physical capital in the benchmark RBC model.

1.5 HOUSEHOLD BUDGET CONSTRAINT AND INTERTEMPORAL DECISIONS

Without loss of generality let us assume that households hold only shares in a mutual fund of firms.

Let X, be the share in the mutual fund of firms held by the representative household entering period . The
mutual fund pays a total profit in each period (in units of currency) equal to the total profit of all firms that
produce in that period, PNd - During period 7, the representative household buys X, ,; shares in a mutual fund
of N,, =N, +N, ﬁrms (those already operating at time # and the new entrants). Only N, = (1 0 )N Ha
firms w111 produce and pay dividends at time # + /. Since the household does not know which firms will be hit by
the exogenous exit shock § at the very end of period £, it finances the continuing operation of all pre-existing
firms and all new entrants during period # . The date ¢ price (in units of currency) of a claim to the future profit
stream of the mutual fund of N, firms is equal to the nominal price of claims to future firm profits, Puv,.

The household enters perlod t holding X, of mutual fund shares, it receives dividend income, the Value
of selling its initial share position, and income from supplying labor. The household allocates these resources
between purchases of X, shares to be carried into next period, consumption C. . So in each period household
budget constraint (in units of consumption) is of the form:
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UINH,txt+l +CI = (dt +Ut)Ntxt +WtL (1.9)

The household maximizes its expected intertemporal utility subject to (1.9). The Euler equation for share
holdings is:

/
LCHI)(dzH + Ut+l)

u'(c)

As expected, forward iteration of this equation and absence of speculative bubbles yield the asset price
solution in equation (1.6).

v, =B(1-90)E, (1.10)

1.6 AGGREGATE ACCOUNTING AND EQUILIBRIUM

Summing up individual budget constraints of households (1.9) across all the economy and imposing the equi-
librium condition X,,,; = X, = I /¢ we obtain the aggregate accounting identity that should be fulfilled in each
period:

C+N,v,=wL+Nd,: (1.11)

Total consumption plus investment (in new entrants) must be equal to total income (part of which is coming
from supplying labor and the other — from return on investments in the form of dividends).

As opposed to RBC model, in the current model we need to distinguish between labor that is used in
production of consumption goods and labor employed in setting-up new firms (increasing capital stock of the
economy). So current model can be viewed as a two-sector economy. While in the benchmark RBC model, capital
stock is accumulated by using as investment part of the output of the same good used for consumption and all
labor is allocated only to the productive sector of the economy.

The total output of the economy, Yt ,is equal to total income, w, L+ Ntdt' On the other side, Yt is also given
by consumption output, th g: C ) , plus investment output, N, v,- We also note that, firm value v, can be
viewed as the relative price of the investment “good” in terms of consumption.

Equilibrium on the labor market requires that the sum of amount of labor used in production of consumption
goods LtC and amount of labor employed in setting-up the new entrants’ plants Lf must equal aggregate labor

supply:

[£+IF=1L,

where the amount of labor used in production of consumption can be expressed as L,C = N, , and the

-
p) .

When labor supply is fixed, there are no labor market dynamics in the model, other than the determination of
the equilibrium wage along a vertical supply curve. In the model, even when labor supply is fixed, labor market
dynamics arise in the allocation of labor between production of consumption and creation of new firms. The
allocation is determined jointly by the entry decision of prospective entrants and the portfolio decision of
households who finance that entry. The value of firms, or as we also call it the relative price of investment in
terms of consumption v, , plays a crucial role in determining this allocation. (When labor supply is elastic, labor
market dynamics operate along two margins as the interaction of household and firm decisions determine jointly
the total amount of labor and its allocation to the two sectors of the economy.)

Uniqueness and stability of the model equilibrium is guided by the choice of the utility function. Here
following BGM (2007) we assume that utility function is of the form:

amount of labor used to build new firms can be expressed as Lf =Ny,

L
(NCL):mq—XU”Q

1t

, (1.21)
11
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where X >0 and ¢ > 0 is Frish elasticity of labor supply to wages, and intertemporal elasticity or
substitution in labor supply. The choice of utility function of this particular form was guided by results in King,
Plosser, and Rebelo (1988): Given separable preferences, log utility from consumption ensures that income and
substitution effects of real wage variation on effort cancel out in steady state; this is necessary to have constant
steady-state effort and balanced growth if there is productivity growth. BGM (2007) provides also the proof that
the steady state will be non-explosive. E. Stepanova (2011) analyses differences in steady states under different
forms of market competition.

2 MODEL DYNAMICS — PROPAGATION OF SHOCKS

In this section we study transmission of economic fluctuations due to shock to the entry cost by means of com-
puting impulse response functions. We perform comparison between classical supply shock (productivity shock)
and entry cost shock. We are interested in economic implications of government policy aimed to support and
protect green technology companies.

The model allows for a large variety of combinations of substitutability between goods (8 ) and markup (1),
which in turn depends on the form of competition. We consider cases of Cournot, Bertrand and monopolistic
competition discussed in section 1.3.

Calibration of structural parameters is standard and follows King and Rebelo (1999). The time unit is a quarter.
The discount factor, 3, is 0.99, while the rate of business destruction, §, equals 0.025 implying an annual rate
of 10%. The Frish elasticity of labor supply is ¢ , and we fix it at 4 as in King and Rebelo (1999).

Government spending is financed by lump sum tax and is 20% of total output of the economy, replicating the
real world economy.

2.1 DIFFERENCES IN RESPONSE TO A PRODUCTIVITY SHOCK AND A SUNK ENTRY COST SHOCK

A shock of 1% increase in productivity decreases marginal cost of production and respectively causes
markups decrease. A shock of 1% increase in sunk entry costs augments up-front investments and respec-
tively causes markups increase. Keep in mind that we assume, for example, government policy of obligatory
use of green technologies if a company wants to enter the market. Of course, this creates additional pre-
production investments into green technologies and increases sunk costs of firm entry to the market. High
entry cost compared to the size of the market leads to a smaller number of competitors and thus to higher
markups. As consequence of markups moving in contrary directions for these two types of shocks, all other
variables also respond contrarily. We may say that productivity shock is a positive one, while sunk entry cost
shock is a negative one. To correct this and keep the same direction of variable responses for both shocks
we will consider a shock of 1% decrease in sunk entry costs, and will compare it to a shock of 1% increase in
productivity. Keep in mind that decrease in sunk entry costs corresponds to government subsidizing use of
green technology.

In case of the productivity shock we set the steady state productivity value to A =1 and the baseline value
for the entry cost is set to 7 = 1. Shock to the model technology parameter follows the first order autoregressive
process: A, =y, A,_, +€,, where hat above the variable means percent deviation from steady state level for
this variable, o € (0 1) is the autocorrelation coefficient, and €4, is a white noise disturbance, with zero
expected value and standard deviation o'

In case of the sunk entry cost shock wé set the steady state entry cost value to 7] =1 and the baseline value
for productivity to A = 1. Shock to the sunk entry cost parameter follows the first order autoregressive process:

1 1
J— — (1017 J—
n) n
variable, ¢, € (0 1 ) is the autocorrelatlon coefficient, and €, , is a white noise disturbance, with zero expected
value and standard deviation O'
Figure 1 depicts percentage deviations from the steady state of key variables in response to a 1%
productivity shock and sunk entry cost shock with persistency ¢, =, = 0,9 . We simulate for the case

of Cournot competition and the degree of substitutability is 6 (6 = 6 ). Time on the horizontal axis is in
quarters.

+¢,, where hat above the variable means percent deviation from steady state level for this
t—1
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Figure 1. Decrease in sunk cost of entry shock vs production shock (9 = 6) — impulse response functions (IRF).

We see that the productivity shock has a stronger effect in terms of deviation from the steady state. Response
of the markup and the number of firms to the productivity shock is more than double in comparison with the
sunk entry cost shock. Explanation of this is the fact that the productivity shock initially impacts a bigger
number of firms (i. e., all firms that are on the market at the moment of the shock), while decrease in the entry
cost initially impacts a smaller number of firms — only “new entrant firms”. So the propagation of a productivity
shock happens with a higher strength.

We further proceed with the comparison of variables response to both shocks. In advance we need to say that
even if directions of convergence back to the steady state are the same, the incentives to this behavior are different.

First, we explain our intuition for the variables response to the sunk entry cost shock. The number of
entrants increases, it strengthens market competition and reduces the markups. A reduction in the markup
means a reduction in profits and, consequently, in the firms’ value, as it is discounted sum of future profits. The
consumption initially decreases as households decide to postpone it in favor of investments and the entrance to
the market by investing into creation of new firms. The firms’ value is very cheap. At the same time households
feel poorer due to reduction in profits as it is a source of their income, and no changes in their wages as another
source of their income, so they increase labor supply.

An increase in the total number of firms leads to increase in labor demand from the firms’ side and this
pushes up wages. Thus households reduce labor supply. At the same time as the total profits and the firms’ value
grow households feel richer and increase their consumption. They start decreasing investments as creation of
new firms becomes more expensive due to the wages increase.

Table 1. Differences in response to a productivity shock and a sunk entry cost shock.

Variable Initial response Behavior along the transition path

A shock 7] shock A shock 1) shock
consumption + -
individual profit + - Decreases Increases
wage + No reaction Decreases Hump shaped that starts

from increase
output + -
firm value No reaction - Hump shaped that starts Increases
from increase
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Figure 2. Increase in sunk cost of entry shock — comparison of different forms of competition (9 =6 ,9 = 3) — IRF.

At some point the variable “the number of new entrants” crosses its steady state level. It happens at
the same time for the both shocks. At this point the total number of firms reaches their maximum and the
markup — their minimum level. From this moment net exit from the market starts. This makes the markup
start increasing towards the steady state level. Individual profits as well as individual output start increasing.
Wages start decreasing with decreasing labor demand from the firms’ side. Labor supply increases in response.

As shocks vanish variables converge to initial steady state levels.

The Table 1 summarizes main differences in the variables behavior for both shocks.

The explanation for these differences is the dissimilar incentives driving the variables reaction. Contrary to a
sunk entry cost shock productivity shock increases individual output and profits on impact. There is a big
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Figure 3. Increase in sunk cost of entry shock — Cournot competition (0 = 6,0 = 20 , 0 = 00 ) — IRF.

demand for labor as production is profitable, that is why wages are initially pushed up. As there are more profits
in the economy and also wages are high households feel rich — so they have a higher consumption level than in

E.t
the steady state. The firms’ value being equal to the cost of entry Y (W) =W, _A doesn’t change as two

1

effects — increase in labor productivity and increase in labor cost — cancel each other out.
2.2 RESPONSE TO A SHOCK UNDER DIFFERENT TYPES OF COMPETITION

It is important to outline the difference between variables responses in case of different markup types, i. e.
different forms of competition. On Figure 2 we report impulse response functions for a temporary shock
of 1% increase in sunk entry cost. We consider degree of substitutability 9 of 6and 3 (0 =6, = 3) and
we consider three forms of competition (in quantities — in green, in prices — in blue and monopolistic —
in red).

First we report difference in the variables steady state values. Under competition in prices and in quantities
(for 6 = 6 ) the market structure is generated endogenously and the steady state markups are respectively
23,7% and 36,8%, both belonging to the empirically reasonable range, for the monopolistic competition
markup is 20% and is constant. When firms compete in prices the equilibrium markups are lower, which in
turn allows for a lower number of firms to be active in the market: this implies that the model is characterized
by a lower number of goods compared to the model with competition in quantities. Since this requires a
smaller number of new firms to be created in the steady state, lower markups are associated with a lower
saving rate as well.

In spite of these substantial differences in the steady state of the economy, Figure 2 shows that the
quantitative reaction of the main aggregate variables to the shock are similar under all forms of competition.
The impact of the shock is strengthened by competition effect. Along the transition path we see how new firms’
entry starts reduction of markups by strengthening market competition. But we cannot unambiguously conclude
which type of competition creates stronger response to the shock as it differs from variable to variable and also
with degree of substitutability.
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2.3 RESPONSE TO ASHOCK UNDER DIFFERENT DEGREE OF SUBSTITUTABILITY

When we increase the degree of substitutability (for example as we pass from § =6 to = 20 and 0 = oo —
case of homogeneous good) the same qualitative results hold, but the impact of the shock on competition and
mark ups becomes stronger.

We depict this situation on Figure 3 for the case of Cournot competition.

The noticeable difference is the total profits decrease along all transition path in case of low degree of
substitutability, while total profits are hump-shaped in case of high degree of substitutability. This can be
explained by significant decrease in the number of firms in case of low substitutability so that individual profits
generated by firms are not enough to make total profits grow.

CONCLUSIONS

We see that government intervention aiming to promote use of green technologies by restricting market access
to firms that are not having them reduces the number of firms on the market, increases their profits and mo-
tivation to produce more. Government subsidizing entry for firms using green technologies have the opposite
influence on economy: we see strengthening of competition, decrease in markups and reduction of profits. We
studied the effect of different forms of competition and different degrees of products substitutability. The model
can be based on real country economy’s data, which will give the country’s government real figures to measure
impact of its green technology policies.

Further research directions are the following: within current model framework it will be interesting to see
the impact of different taxation schemes. In the model government spending is financed by the lump-sum tax,
while it would be more realistic to consider different forms of financing of government spending. It will be
also interesting to study the same problem in the framework of agent-based model, where one can allow for

differences across firms in their productivity based on whether they are or are not using green technology.
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Abstract. In recent years, the phenomena of Sustainable Development have been explored in an extensive body
of theoretical and empirical research. In order to inform all interested users and to evaluate their own success
in achieving the long-term sustainability targets, companies draw up Sustainable Development Reporting
(SDR). Although the literature suggests many possible approaches to accounting for sustainability, there is no
consensus on the best way forward. This article analyzes methodology and best practice of SDR. In particular,
47 Russian companies’ SD reports were analyzed; that helped find out their main features. The study helped

to outline strengths and weaknesses of SDR in Russia. The results of international SDR best practice analysis
were taken into account. Our findings show positive trend in the number and growing quality of SD reports
provided by Russian companies. The analysis of SDR best practice helped us to recommend key performance
indicators of sustainable development that can be used by small and medium-sized entities in their practice.

AHHOTaumsa. B nocnegHue rogbl GeHOMEH YCTOMYMBOTO Pa3BUTUS pacCMaTPUBACS B 3HAUUTENIbHOM Yuce
TEOPEeTUYECKMX U IMMUPUYECKUX UCCNeloBaHMIA. B Lenax nHGOpMUpOBaHMS BCEX 3aMHTEPECOBAHHBIX
nonb3oBaTenen, a Takxxe A5 Toro, YTobbl OLEeHUTb COBCTBEHHbIE YCMEXU B LOCTMXKEHUM JONTOCPOUHBIX Lienew
YCTOMUYMBOTO Pa3BUTUSA, KOMMAHMM pa3pabaTbiBaOT OTYeT 00 ycTonumMBOoM passutum (SDR). XoTs B nutepatype
NpeanaraTcs MHOrOYUCIEHHbIE BO3MOXHbIE NOAXOAbI K YYETY YCTOMYMBOCTU, MOXKHO KOHCTaTUPOBATb OTCYTCTBME
€AMHOro obLEenpuHATOro NoAXoAa, NO3BONSIOLLErO B NMOAHOM Mepe pellaTh 334a4M aHanu3a yCToM4ymMBoro
pa3Butua. B cTaTbe aHanM3npyoTCs METOA0/10MMS M TydLIas MeXAYHapOAHas NPakTUKa OTYETHOCTU B obnactu
ycronumsoro pa3sutus (SDR). B uactHocTH, 6binn npoaHanm3npoBaHbl 47 SD 0TYETOB POCCUIMCKMUX KOMMAHUI, YTO
NMOMOrN0 YCTaHOBUTb MX OCHOBHbIE 0CODEHHOCTU. MiccnenoBaHue NOMOINO BbISIBUTb CUbHbIE U C1abble CTOPOHbI
SDR B Poccuu. Hawm pe3ynbtatbl MOKa3biBAOT MONOXMUTENbHYH TEHAEHLMIO B KOIMYECTBE M PacTyLLee KauyecTBO
npenocTaBneHms 0T4eTOB 06 YCTOMYMBOM Pa3BUTUM POCCUMCKMMM KOMMAHUAMW. AHanu3 nydien npaktmkm SDR
NMO3BOMIMA HAM PEKOMEHA0BATb K/loueBble Nokasatenu 3hdeKTMBHOCTH YCTOMUYMBOrO pa3BUTUS, KOTOPbIE MOXHO
MCMOoNb30BaTh, B TOM YMCIie, B NPaKTUKe NPeanpusaTUIA Manoro U cpefHero busHeca.

Key words: Sustainability, Sustainable Development Reporting, Corporate responsibility, Indicators
of Sustainability, Integrated Reporting.

1.INTRODUCTION All of them are pushing companies to realize the
need to build up a strategy of sustainable development.

In recent years the issues of sustainable development The influence of the concept of sustainable devel-
became very important to the business community due opment in the investment attractiveness of the busi-
to various factors. Some of these factors are: ness cannot be overestimated. A forward-looking
 importance of public opinion, portfolio investor looks at the entire spectrum of risks,

« legislation proposes certain environmental re- including non-financial. The company may be attrac-
strictions, tive in terms of current yield, but very unstable in envi-

« limitations and the rising cost of the resource base, ronmental and social terms. Therefore, the company’s
e competitors who have already started to work in  value is directly linked to its environmental and other
accordance with the principles of sustainability. reputational risks.

* OTYeTHOCTb B 06/1aCTM YCTOMUYMBOIO PA3BUTUS: MEXAYHAPOLHbINA U POCCUIACKMI OMbIT
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Along with the need to develop and maintain the
image of a reliable company with a long-term develop-
ment strategy there are other very important reasons
for the company’s activities to be consistent with the
principles of sustainability:

e companies that intelligently and efficiently man-
age the resources (in accordance with the principles of
sustainability) depend less on price fluctuations;

« the earlier the company takes the principles of
sustainability, the greater its chances are of getting a
competitive advantage in the marketplace;

 the companies undertaking a sustainable develop-
ment strategy achieve long-term goal, which allows to
align all key aspects of their activities, and to control
the major strategic risks.

This goal can be divided into a number of targets.
The most important targets are:

« the company’s value creation and growth;

« strengthening of positive image and reputation;

« efficient use of resources (financial, material, la-
bor) and providing the required return on invested
capital;

» development of policies aimed at staff develop-
ment, health care of employees, healthy and secure en-
vironment, motivation increasing;

» development of environmental policies and re-
sponsible use of natural resources.

Realizing the need of an integrated approach to sus-
tainable development, it is important to consider the
presence of very significant problems that complicate
the implementation of the concept in practice.

Let us to consider the most important among them.

Problems of the methodology: the lack of developed
conceptual framework which is necessary to manage
long-term sustainability, including the conceptual basis,
knowledge base, common reporting content and a set of
particular indicators.

As aresult, there is no common language that would
allow the business community to discuss issues related
to sustainability.

Problems of implementation of the concept of sus-
tainable development:

« there is no integrated approach to manage
long-term sustainability at the company level. Their
efforts are local;

e companies do not have enough information on
which they will be able to base their decisions;

« there are no developed techniques for the analysis
of long-term sustainability;

« there are no generally accepted indicators for
the analysis of long-term sustainability. As a result,
the organizations lack understanding of how to de-
termine whether they have succeeded in solving re-
lated tasks;

 the major part of analyzed companies use only a
specific set of financial and non-financial indicators, but
there is no systematic approach for it.

Another group of issues are related to difficulties in
implementing the concept due to common economic
reasons:

« long-term development strategy is investing in a
very long period and it is difficult to calculate the ben-
efits using the traditional approach;

 the advantages and opportunities that a company
can get are often highly uncertain;

e some managers are not able to control such issues
as the impact of their business on the environment, re-
gion, society as a whole;

e per common economic reasons it is rather difficult
to put the principles of sustainability as a major issue
on the agenda of the company. And, of course, the main
difficulty is connected with performance evaluation re-
lated to participation in sustainable development.

Along with this, the issues that are more specific to
Russia should be noted, including:

¢ low transparency of Russian business;

« weak involvement of small and medium-sized
businesses;

« lack of guidelines and practice (except for public
companies) for sustainable development reporting.

We will try to assess the situation on each particular
issue in order to provide a possible solution.

2.BACKGROUND & THEORY

The term “sustainable development” (SD) has been
widely used after Prime Minister of Norway Gro Harlem
Brundtland’s speech at the UN in 1987. The UN Report
Our Common Future, better known as Brundtland Report,
defined SD as “development that meets the needs of
current generations without compromising the ability
of future generations to meet their needs and aspira-
tions” (WCED, 1987, p. 43).

The Brundtland Report coined SD as an integrative
concept aiming to balance environmental and economic
issues in a mutually beneficial way. It outlined SD as an
environmental concept for the macroeconomic level
(Steurer, 2002, pp. 241ff, pp. 341-366). Regarding its
thematic breadth, issues other than strictly environ-
mental ones were incorporated.

While initially economic and social issues were ad-
dressed only as far as they were perceived to be rele-
vant for environmental concerns (Steurer, 2001), they
evolved into equally important dimensions of SD. Re-
garding its conceptual principles, the idea was expanded
from the macroeconomic to the microeconomic and in-
dividual level. This application of SD on the corporate
level is often referred to as Corporate Sustainability (CS).
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CS is a corporate guiding model, addressing the short-
and long-term economic, social and environmental per-
formance of corporations (firms).

Today, CS is a well-known societal guiding model
that asks for the integration of economic, social and en-
vironmental issues in all societal spheres and levels in
the short- and long-term.

SD AND STAKEHOLDER CONCEPT

Stakeholder theory is built upon the idea that busi-
nesses should serve a variety of interests rather than
just those of shareholders. In short, stakeholder theory
suggests that “there is a multiplicity of groups having a
stake in the operation of the firm — all of whom merit
consideration in managerial decision making” (Phil-
lips,1997, p. 52).

Freeman could be considered to be the modern
day founder of the concept via his 1984 book Strategic
Management: A Stakeholder Approach. Freeman (1984)
defines a stakeholder as follows: “A stakeholder of an
organization is (by definition) any group or individuals
who can affect or is affected by the achievement of the
organization’s objectives”.

Now the stakeholder concept is an analysis tool for
the strategic management of companies. It is based on
knowledge that there are different stakeholders both
inside and outside the company that have conflicting
and complementary interests which influence corporate
sustainability.

As Freeman states individuals or groups can be de-
scribed as stakeholders if they have a material or imma-
terial “stake” in the business. The stake of individuals
or groups in a company is based mainly on the fact they
make resources available to the company. In this case
the following main types of material and immaterial re-
sources can be outlined:

 Capital resources, such as financial assets;

 Tangible assets (land, buildings, etc.);

e Human resources;

 Natural resources;

» Goodwill resources, such as social acceptance and
good working environment within the company, cus-
tomer relations and so on.

It seems important to emphasize that modern in-
tegrated reporting (IR) is based on a similar approach
to classify resources of the company (IIRC, 2011). So IR
framework offers following elements of company’s re-
courses (capitals):

» Financial capital,

» Manufactured capital,

« Intellectual capital;

» Human capital,

» Social and relationship capital;

34

« Natural capital.

As can be seen, despite some differences in the al-
location of capital elements, essentially they are based
on a common approach.

Stakeholders make resources available to the com-
pany as far as there is a profitable relationship be-
tween what they put into company and what they get
out (Fegge, Schaltegger, 2000). This connection is a key
feature of stakeholder relationships: the fact that stake-
holders depend on the company to achieve their busi-
ness goals and the company in turn depends on them.

As it was emphasized in numerous researches there
is a deep connection between SD concept and the stake-
holder theory (Steurer, Langer, Konrad, Martinuzzi,
2005), (Reynolds, Schultz, Hekman, 2006), (Lorne and
Dilling, 2011) and others. Understanding the fact that
SD concept has the stakeholder theory roots helps to
outline drivers of company sustainable development. At
the same time these factors (drivers) are considered as
drivers of stakeholder value (Figge, Shaltegger, 2000).

According to this approach the factors of stakeholder
value creation are following:

« value is not created solely by the organization it-
self or inside;

 value is under the influence of external factors,
which are the risks and opportunities of the environ-
ment in which the company operates;

 value is created by joint efforts through relation-
ships with stakeholders (customers, business communi-
ties, etc.);

 value depends on the availability, accessibility, ef-
fectiveness of resources management (financial, indus-
trial, intellectual, natural and social).

As it was mentioned above, acceptance of these prin-
ciples was the basis for the development of integrated
reporting.

Sustainable business is a business that can survive
in the long run. In turn, the long-term sustainability
involves the providing of conditions for value creation
(it is meant stakeholder value). These conditions are
connected with both financial and non-financial factors.

The number of reports, articles and surveys that
were published last 20 years highlight importance of
non-financial drivers for sustainable development that
in turn determines long term value of the company. Fig-
ure 1 represents this comprehensive approach to under-
standing the value creation drivers as well as direction
of Non-Financial drivers’ impact on key financial value
drivers.

There are three key adopted areas of long-term sus-
tainability: the economy, the ecology (environment),
and the social responsibility.

In economic terms long-term sustainability is con-
nected with providing conditions for economic value
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Figure 1. The Value Creation Framework

added creation. It means the company should increase
return on capital employed trying to optimize cost of
capital.

Social aspects of sustainability are connected with
staff development (safety, stable payment of wages, ad-
ditional medical and social insurance for employees, hu-
man resource development through training programs,
skills development, assistance in critical situations, and
maintaining image of a socially responsible employer),
as well as participation in social investments through
its internal and external social programs in the territo-
ries of its presence, oriented at maintaining their social
well-being, security and stability.

From an environmental point of view it is the com-
pany’s efforts to protect and restore the environment,
including reduction of emissions and other environ-
mental necessities.

Obviously, the problem of sustainable development
at the present time can not be viewed in isolation as a
separate assessment of the economic, social or environ-
mental sustainability, but certainly in their symbiotic
relationship.

Thus, the company’s efforts to ensure the long-term
sustainability must be organically integrated into the
company’s strategy. As a long-term effect of such in-
tegrity the company achieves the cost reduction, and
it helps to manage three main elements of intellectual
capital: relational, organizational and human capital.

3.HYPOTHESIS DEVELOPMENT

Sustainable value creation involves consideration of
economic, environmental, and social factors — not only
because different stakeholders have different interests,
but also because these factors are interdependent. En-

vironmental and social factors can also determine or af-
fect the market (economic) value of a company. In turn
financial factors are crucial for developing environmen-
tal and social projects of a company.

The issue of sustainable value creation cannot be solved
without the appropriate information-analytical system.
On the one hand it enables the company to assess the
progress in achievement of long-term development key
objectives, and on the other hand, it allows all interest-
ed users (stakeholders) to evaluate the intentions and
the success of the company’s efforts to ensure its long-
term sustainability.

Stakeholders (partners, customers, shareholders, lo-
cal and federal authorities, the media) are interested
that the principles of sustainability are integrated into
the strategy and business plans. In order to meet the ex-
pectations of stakeholders, companies need to maintain
a dialogue with them, allowing to reduce reputational
risk and to find new business opportunities.

This, in turn, creates the problem of choosing the
form of information exchange with stakeholders. Re-
porting under IFRS does not solve the problem, because
such statements relate to financial matters of disclo-
sure only. Despite the fact that the voluntary disclosure
of additional information in annual report is welcome,
specific recommendations on non-financial information
disclosure do not exist (except, perhaps, the disclosure
requirements of the financial risks of the company).

There is some experience in the development of ac-
counting, which allows to link financial and non-finan-
cial information necessary for decision making. So, it is
important to mention Guidance on Corporate Respon-
sibility Indicators in Annual Reports published by United
Nations (2008); International Guidance Document Envi-
ronmental Management Accounting, published by IFAC
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(2005); A Manual for the Preparers and Users of Eco-Effi-
ciency Indicators, UNCTAD (2004); The Sigma Guidelines —
Toolkit Sustainability Accounting Guide, published by the
SIGMA Project (2003).

However, using environmental management ac-
counting requires solution of many problems. Moreover,
these documents themselves indicated that this report-
ing is still in its infancy. There is a serious information
gap, which greatly complicates the process of justifica-
tion of investment and financial decisions for both in-
ternal and external stakeholders.

Key issues that will contribute to solving the problem:

e What form of information should be chosen to
make it possible to satisfy the interests of sustainable
development management as well as the interests of
key stakeholders?

« What should the content of the report be?

« What is sustainable development business?

» How to assess the sustainability and what meas-
ures to use for this?

« What information is needed to study?

e Is this reporting reliable?

e How to evaluate the progress of the company’s
long-term sustainability?

For purpose to promote an integrated SDR which
meets the key stakeholders needs there were a large
number of studies at the international level. As a result
of them new recommendations on SDR were provided
from various professional organizations.

It is evident that the accountant profession plays an
important role in the development of the theory and
practice of sustainable development.

For example:

The Institute of Chartered Accountants in England
and Wales (ICAEW) has provided guidance to its mem-
bers on the type of services likely to be required in a
world where sustainability reporting is commonplace.

The Chartered Institute of Public Finance and Ac-
countancy (CIPFA) has published Sustainability: A Re-
porting Framework for the Public Services, a model of sus-
tainability reporting that any public sector organization
can apply for considering and reporting on organiza-
tional and service-level sustainability.

The Association of Chartered Certified Accountants
(ACCA) and the Chartered Institute of Management
accountants (CIMA) has published a variety of papers
that consider how to include sustainability measures in
traditional financial reporting, including Full Cost Ac-
counting, Triple Bottom Line reporting and Balanced
Scorecard methodologies, as well as a selection of hy-
brid approaches.

The International Federation of Accountants (IFAC)
has issued guidance on environmental management ac-
counting.
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Also we should refer:

« Sustainable Value — EABIS Research Project — Cor-
porate Responsibility, Market Valuation and Measuring
the Financial and Non-Financial Performance of the Firm,
published by European Academy of Business in Society
(EABIS) in 2009.

e KPIs for ESG — Key Performance Indicators for En-
vironmental, Social and Governance Issues — A Guideline
for the integration of ESG into Financial Analysis and
Corporate Valuation (version 3.0): published by DVFA
(the Society of Investment Professionals in Germany)
in 2010.

e Guidance on Corporate Responsibility Indicators in
Annual Reports, published by UNCTAD in 2008.

In response to changes in the concept of corporate
reporting the International Integrated Reporting Com-
mittee (IIRC) offered another reporting model, which
will explain how business creates and sustains its value
at present and in the future.

Integrated reporting model is based on the existing
reporting elements, such as management discussion
and analysis. It also “... brings together material infor-
mation about an organization’s strategy, governance,
performance and prospects in a way that reflects the
commercial, social and environmental context within
which it operates. It provides a clear and concise rep-
resentation of how it creates and sustains value (IIRC,
2011)”.

Association of Certified Chartered Accountants
(ACCA), International Integrated Reporting Committee
(IIRC), World Business Council for Sustainable Develop-
ment (WBCSD) and other bodies are actively involved in
raising public awareness about benefits of information-
al transparency. Their activity resulted in the increase
of number of reporting entities with more transparent
corporate reports.

Summing up the main ideas of these documents it
can be said that all of them encourage the investment
community, governments, regulators and corporations
to enhance the integration of environmental, social
and governance (ESG) factors for capital investment
decisions and to include ESG information in corporate
reporting.

The literature research identifies a variety of indica-
tors and frameworks developed to promote and reflect
sustainability. For example: the Triple Bottom Line that
combines economic, environmental and social consid-
erations to promote fair operation activity, eco-efficien-
cy, and environmental justice; the Balanced Scorecard
and Sustainability Balanced Scorecard that use strategy
maps to integrate sustainability into decision-making
processes; and the Sustainability Assessment Model
that uses the concept of full-cost accounting, translat-
ing all internal and external costs into financial values
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to measure the sustainability of a company’s specific
projects.

Although the literature suggests many possible ap-
proaches to accounting for sustainability, there is no
consensus on the best way forward.

By dividing stakeholders into two groups: external
and internal, it is possible to advance two hypotheses.

Hypothesis 1.The main objective of SDR for internal
users is to construct a system of value creation drivers
(both financial and non-financial) with the release of
the most important operational and strategic risks, in-
cluding reputation. Making a report on a regular basis
will contribute to ongoing coordination and harmoniza-
tion within the company. It also will help in providing
interactions with the environment (investors, creditors,
competitors, government agencies, the public), which
gives an important experience, connections and advan-
tages in the field of coordination and communication.

Hypothesis 2. The main goal of constructing a report
for external users is implementation of effective infor-
mation dialogue with key stakeholders on the strategy
of sustainable development and also evaluating its per-
formance in comparison with other companies.

In our research we examined the stakeholder expec-
tations and, as a result, offered key performance indica-
tors relevant for every group. Table 1 summarizes the
most important sustainability indicators, taking into ac-
count the different goals of internal and external stake-
holders.

There is no doubt that in practice the choice of par-
ticular indicators and clarifying methodology will take
into account the company objectives and strategy.

Our research based on SDR and integrated reports
best practice analysis helped to outline how effective
the analyzed companies were in their SD strategy dis-
closure and how relevant such disclosures were.

4.SAMPLE,MEASUREMENT ISSUES AND
FINDINGS

The analysis of international corporate reporting best
practice is based on analytical reviews prepared by lead-
ing consulting companies and analytical agencies, such
as PrciewaterhouseCoopers, Ernst & Young, KPMG, Cor-
porateRegister.com, and Russian Union of Industrialists
and Entrepreneurs.

In particular, for analysis of international integrated
reporting practice we used results of PriceWaterhouse-
Coopers research, surveying 2011 corporate reports of
the companies listed on Johannesburg Stock Exchange
(PWC, 2011) and London Stock Exchange (PWC, 2011).

The PwC report analysed the practices of the Jo-
hannesburg Stock Exchange’s (JSE) top 100 companies,
100 in the FTSE 100 and 198 in the FTSE 250. Invest-

ment trust companies were excluded from the analysis,
as their more standardised reporting would skew the
results.

Russian listed companies quoted on Stock Exchange
MICEX do not have common practice of preparing non-
financial reports. As a consequence, the sample of this
research is limited to 47 reports for 2012, registered in
National Register of Non-Financial Reports of Russian
Union of Industrialists and Entrepreneurs as of Sep-
tember 10, 2012 (see Appendix 1). Information about
industry structure of analyzed companies is provided in
Appendix 2. Furthermore, the results of SD Index analy-
sis provided by Interfax-Era (includes 150 Russian com-
panies) were used.

The first Russian company which attempted to pre-
pare integrated report was State Atomic Energy Corpo-
ration Rosatom and its subsidiaries in 2009. Nowadays
Rosatom and Oil Company Rosneft OJSC are the only
Russian companies participating in the initiative of
International Integrated Reporting Committee. In this
case these reports were analyzed more deeply.

As it is stated in the IIRC report, Towards Integrated
Reporting: Communicating Value in the 21st Century (IIRC,
2011), an integrated report should contain, at least, six
content elements summarized below. The presentation
of the elements should make the interconnections be-
tween them apparent:

 Organizational overview and business model,

¢ Operating context, including risks and opportuni-
ties;

» Strategic objectives and strategies to achieve
those objectives;

« Governance and remuneration;

e Performance;

 Future outlook.

We examined completeness and quality of informa-
tion of these sections in the analyzed SDR of Russian
and international companies and came to the following
conclusions.

Due to the efforts of international bodies involved
in raising public awareness about benefits of informa-
tional transparency, number of reporting entities with
more transparent corporate reports increases.

Gradually recommendations on non-financial re-
porting worked out by international organizations be-
come regulatory requirements, as it was observed in the
United Kingdom and South Africa.

There is no doubt that regulation will continue to
have an impact on the level of disclosure and structure
of reporting, but its immediate impact on transparency
is less clear. Regulation does, however, tend to increase
everyone’s attention on certain areas, and this, in time,
drives real improvements in the quality and coherence
of key information reported.
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Table 1. Primary objectives of Sustainable Development Reporting and KPIs

Stakeholders Communication goals

Performance indicators

creditors Realizing enterprise fair value

relationship

Public relations maintaining

Shareholders and | Improving disclosure mechanisms
Operation mechanism improving and investor

Providing of information for making decision
Reporting on management’s stewardship

Meeting legal and regulatory requirements
A higher price/earnings ratio promotion

Value added attributable to shareholders
Return on capital employed

Owner interests

Dividends, bond interest distribution
EPS, DPS

Customers Meeting of customer demands
Undertaking of market analysis

programs

Developing and implementation of marketing

Improving of product and process activities

Revenue generated from ten largest clients, as
percentage of total revenue;

Average revenue per client;

Gained and lost clients during the year
Length of customer relationship

criteria and evaluation

Suppliers Developing and implementing of supplier selection

Cost contract
Payment Contract
Contract Terms

Financial and Finance and insurance policy implementing Payment schedule
insurance Reducing finance risks Compensation rates
companies

Business Market analysis undertaking of industry and peer Revenue

Partners company Return of capital

Establishing of effective business partnerships

Market share
Stakeholder liaison groups

A return on capital providing
New jobs creation

Government Development of social infrastructure

Taxation

Creating jobs

Rate of industrial accidents
Contribution of Social Public Welfare

natural resources

Community Increasing of investment in social welfare
Responsibility for the environment protection of

Pollution complaint cases

Social welfare spending

Total CO, emissions from energy sources
Environmental improvements made this year
Total waste to landfill

Fresh water consumed

Volume of ozone depleted substances released
into the environment

Cost savings from energy efficiency gains
Chemicals used in production

(NGOs)

Nongovernmental | Strengthening of communication
organisations Establishing of effective partnerships

Promotion of the company’s business

Employees Meeting employee demands

Improving of employee training
Improving of employee welfare
Human resources development

Effective communications undertaking

Revenue per person

Revenue per partner

Productive hours worked as percentage of
available time (that is, excluding holidays, sick
and professional development leave, etc.)
Employee training

Rate of signing collective contracts
Investment in human capacity development
Rate of employee retention

Rate of complaints closed

Staff satisfaction

Lost time injuries

Length of employee service

Forecasts making
Analysis of industry sector

Owners and Development of quantifiable measures of performance
Management in terms of strategic and operational goals meeting
Risks and rate of return evaluation

Verifying of information from other sources

EBITDA
ROCE
EPS
EVA
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Our findings show that reporting entities appear to
be taking a broad-based approach without providing
sufficient detail in important aspects.

Other areas for improvement lie in establishing con-
nection between key content reporting elements and ra-
tionalization volume of reported information. The study
found that the vast majority of companies disclose large
volumes of information but that much of it may not be
material. So, companies must seek for the balanced ap-
proach, since excessive disclosure makes perceiving in-
formation complicated. On the other hand, superficial
disclosure of key company’s value drivers has adverse
impact on the effectiveness of integrated reporting.

Therefore, it is worth emphasizing the importance
of raising public awareness and popularization of inte-
grated reporting.

As for Russia, the greatest achievement of our re-
porting practice is positive trend in the number of cor-
porate reports. Thus, according to Russian Union of
Industrialists and Entrepreneurs, as of the beginning
of 2008 there were 55 companies registered in the Na-
tional Register of Non-Financial Reports, which issued
in total 113 reports (since 2000), and as of September
10, 2012-121 companies published 389 reports. Leaders
of corporate reporting are the companies of energy, oil
and gas and finance industries — 34, 14 and 16 reports
respectively.

The analysis of SDR content has shown the follow-
ing main aspects. Description of the company profile is
mandatory. This section is presented in all SDR — both
Russian and foreign companies. Analyzing the econom-
ic component of SDR it should be noted that this sec-
tion has a large number of interpretations.

Furthermore, we can identify the relationship be-
tween the target audience and, consequently, the re-
porting objectives and those indicators that the com-
pany uses. For example, one of the largest Russian oil
companies OAO Lukoil’s report reflects company’s
contribution to the socio-economic development in the
regions where it operates, opportunities and barriers
faced by the company, as well as the impact of legisla-
tive regulation of the major economic indicators. The
other Russian oil company OAO Rosneft provides the
same disclosure.

Environmental dimension of sustainable develop-
ment is the most developed and widely recognized. Al-
most all companies include aspects of efficient use of
natural resources and reduction of harmful environ-
mental impact in their reports. Most reports disclose
principles and strategies of environmental policy im-
plementation.

Some of the commonly used indicators should be
mentioned: the percentage of materials used that are
wasted, direct energy use and energy consumption, im-

pacts of company’s activities and operations on protect-
ed and sensitive areas, greenhouse gas emissions, total
amount of waste by type and destination, penalties for
non-compliance with all applicable regulations associ-
ated with environmental issues.

Considering the other part of SDR — a social compo-
nent — it is possible to distinguish two main blocks of
this section: human resources and social responsibility.

In general, social indicators include: health protec-
tion, improving working conditions, skills and qualifica-
tions increase, building a system of relationships with
customers, respect for human rights and development
of cooperation with local communities.

Of course, different companies include various social
indicators. Indicators of social policy in respect of em-
ployees and charitable activities are the most common
for Russian companies.

Summarizing, we can conclude that all analyzed
Russian companies accept the need for practical imple-
mentation of sustainable development.

GRI standard is applicable and useful for the report-
ing of sustainable development in the Russian context
by structuring and social orientation. To spread the re-
porting of sustainable development further it is neces-
sary to involve small and medium businesses into the
process.

Taking into consideration best practice international
corporate reporting, we can distinguish such areas for
improvement as business analysis, strategic plans and
important decisions in connection with macroeconomic
analysis and company’s strategic objectives. In order to
make a report easier to interpret, it would be advisable
to describe external factors analysis and its impact on
the business strategy.

Based on the results of our survey, we came to a
conclusion that Russian companies included a rather
superficial external factors analysis without disclosing
any measures to mitigate macroeconomic risks.

Taking into account the reporting practice of for-
eign companies we would recommend domestic en-
tities to put attention on improvement of economic
analysis, include their vision of industry development
in the nearest future, in connection with their own
strategy and relevant issues of industry and country as
awhole.

Quality of risks disclosure in the reports of Rus-
sian companies has been increasing during the last
decade. Most of organizations prepare explicit risk
profile with risk management description. Howev-
er, in our opinion, the integrated report would have
benefited from qualitative perspective, if it contained
quantitative analysis of possible financial outcomes of
the identified risks. The inclusion of the required or
budgeted levels of key performance indicators gives a
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stakeholder an opportunity in the next reporting pe-
riod to compare actual results with budgeted amounts.
This, in turn, would allow making an unbiased assess-
ment of KPIs trend.

For summary overview of sampled corporate reports
broken down by the set forth elements, please refer to
Appendix 3.

5.CONCLUSION

Let us sum up. Sustainable development of the company
is a new management concept, which assumes that any
economic decision should take into account economic,
environmental and social effects. To implement it, com-
panies need a strategic business approach to managing
economic, social and environmental sustainability.

In order to inform all interested stakeholders and to
evaluate their own success in achieving the long-term
sustainability targets, companies draw up SDR. Al-
though the literature suggests many possible approach-
es to accounting for sustainability, there is no consensus
on the best way forward.

We analyzed 47 SD reports of Russian companies,
registered in National Register of Non-Financial Re-
ports of Russian Union of Industrialists and Entrepre-
neurs. For purpose of comparative analysis the results of
SD Index provided by Interfax-Era (includes 150 Russian
companies) were used.

Our findings show positive trend in the number and
growing quality of corporate reports providing by Rus-
sian companies. As result of our analysis we can con-
clude that all Russian companies attempt to provide in-
formation reflecting key aspects such as business model,
risks and opportunities, strategic objectives and strate-
gies to achieve those objectives, governance and remu-
neration, performance, future outlook. At the same time,
we must admit that such disclosure is often a formality.
First of all, it concerns information about the risks and
risk management, remuneration and forecast.

It is clear that implementation of such an expensive
project as development and publication of the SDR in
accordance with the standard of GRI or IR is possible
for large companies only. At the same time, the report-
ing principles can be used by small and medium-sized
businesses in order to establish an effective dialogue
with business partners, representatives of the legisla-
ture. Compiled in an acceptable form, SDR can be a tool
of corporate governance, brand formation, business risk
minimization, which ultimately enhances the effective-
ness of overall business and its long-term sustainability.
Analysis of SDR best practice helped us recommend key
performance indicators of sustainable development that
can be used by small and medium-sized entities in their
practice.
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Appendix 1
Integrated (non-financial) reports in Russia (at September 10, 2012)
(According to the Russian Union of Industrialists and Entrepreneurs)
Industry IR* SDR** SR*** ER**** Total
Housing and communal services 1 1
Mining and metals 1 2 1 4
Non-for-profit organizations 1 1
Oil and gas 8 1 9
Health care and education 1 1
Food manufacturing 3 4
Other services 2 2
Telecommunications 3 3
Finance and insurance 5 5
Chemicals, petrochemicals and perfume 1 2 5
Energy 7 3 2 12
Total 11 17 18 1 47
*IR — integrated report, **SDR — sustainable development report,
***SR — social report, ****ER-ecological report.
Appendix 2
Industry structure of non-financial reports in Russia
(According to the Russian Union of Industrialists and Entrepreneurs)
Industry Amount of non-financial reports Share in total,%
prepared
Energy 12 26%
Oil and gas 9 19%
Finance and insurance 5 11%
Chemicals, petrochemicals and perfume 5 11%
Mining and metals 4 9%
Food manufacturing 4 9%
Telecommunications 3 6%
Other services 2 4%
Housing and communal services 1 2%
Non-for-profit organizations 1 2%
Health care and education 1 2%
Total 47 100%
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Executive summary of integrated reporting overview

Appendix 3

Content element International | Russian Comments Recommendations

companies | companies

Organizational + + Most international companies provide | To provide a more explicit

overview and business description of their business model, description of business

model although a limited number of entities | model highlighting key value
support their statement with detailed | drivers and key aspects of
commentary or measures. business as a comprehensive
The vast majority of Russian system.
companies (67%) describe their
business in conformity with GRI,
however, business model narrative is
rather disconnected with no or limited
presentation of key value drivers.

Operating context, + + International companies’ risk profiles To provide quantitative

including risks and are traditionally prepared at a high analysis of possible financial

opportunities level quality, although this element outcomes of the identified
should be showed in connection risks.
with other aspects, such as strategic
priorities, external trends, and
performance.
The Russian companies also prepare
an explicit risk profile describing
nature of risks and mitigating
measures. Nonetheless, both
international and Russian reporting
entities failed to provide a detailed
quantitative analysis.

Strategic objectives + + Both international and Russian To integrate strategic themes

and strategies companies disclose strategic objectives | and intent throughout

to achieve those in their reports. However, further report supporting it with

objectives improvements should be implemented | quantitative analysis.
by demonstrating a link between
external drivers and opportunities and
company’s strategic choices.

Governance and + + International companies traditionally For the Russian companies —

remuneration demonstrate best practice in to strengthen disclosure
governance and remuneration on remuneration of key
disclosure. The Russian companies also | management personnel, for
provide a very qualitative disclosure all entities — to demonstrate
on corporate governance, although relationship between
information about remuneration is the remuneration policy
either omitted at all, or presented and corporate strategic
in a condensed form. A very limited objectives.
number of companies disclose total
amount of key management personnel
remuneration and total amount and
average salary of other personnel.

Performance + + Both international and Russian To provide trend analysis
companies provide an explicit and explain the underlying
and qualitative disclosure of key drivers that caused major
performance indicators system, yet a changes in KPIs, align KPIs
limited number of them clearly define | with strategic priorities,
and provide a rationale for KPls. provide a detailed set

of measures to monitor
progress in delivering
strategic priorities.

Future outlook + + Both international and Russian To provide quantitative

companies nominally include a
separate paragraph with information
about future plans and prospects.
However, narrative is rather vague
and not backed up by quantitative
information.

information about future
outlook, emphasizing key
drivers of the current and
future growth.
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Abstract. Shift of energy consumption structure towards increase of Renewable Energy Resources (RES) share is
one of the goals of national energy strategy of Russian Federation. While such shift could bring many positive
implications, all of them falling in one of the standard bins of sustainability triad, a need for proactive position of
government in RES promotion is undeniable, as egoistic rational motivation of individual economic agents stops
them from spending resources on altruistic goals of sustainable development. Rigorous cost-benefit analysis of
RES support strategies could be cumbersome if possible at all, as assessment model should address numerous
intricacies of policy design and uncertainties of innovation process, energy market and new technology adoption.
We develop real options model to address at least several mentioned complexities, and analyse RES support
policy options to recommend the best for Russian Federation.

AHHOTauums. Vi3MeHeHWe CTPYKTYpbl NOTpebneHns 3Heprm B 4aCTU yBENUYEHNS AONM BO30OHOBISEMbIX
MCTOYHWUKOB 3Heprun (BM3) sBnseTcs ooHONM M3 Lenei HauMOHaNbHOM IHEpPreTMYeckon NnonuTukm Poccuu.
HecMoTps Ha TO 4TO OT TAaKOrO U3MEHEHMS, BNMUCHIBAIOLLErOCS B NEPCMEKTUBY MOBbILLEHNS YCTOMYMBOCTU Pa3BUTHS,
BbIMIPAKOT BCE MOTEHLIMAMbHbIE CTEMKXOMAEPDI, FOCYAAPCTBO AO/HKHO 3aHMMATh Bosiee akTUBHYIO MNO3MLMIO

B MpoABmKeHnn BM3, Tak Kak pauMoHanbHO AeNCTBYOLWME SKOHOMUYECKME areHTbl STOMCTUYHBI, @ C1eA0BaTENbHO
He MOryT TPaTUTb CBOM PECYPCbl HA anbTpyucTUyYeckue uenun. ToyHoe namMepeHue schdekTa rocyaapcTBeHHOM
MONUTUKM Noaaepxkn BU3I cnoxHo, ecnv BoobLe BO3MOXHO, C Y4ETOM BCEX TOHKOCTEN MEXaHW3MOB NOAAEPXKKM
M HeonpeneneHHOCTen, CBS3aHHbIX C MHHOBALMOHHbBIMM NPOLLECCaMU U PbIHKaMKM 3Hepruun. B Hawem nccnegoBaHum
Mbl pa3pabaTbiBaeM MoAeNb peasbHbIX OMLMOHOB, KOTOPAs YYUTbIBAET HEKOTOPbIE U3 MEPEYNCIEHHbIX MOMEHTOB,
M aHaNU3MpPYeM pasnnyHble anbTepHATUBHbIE NONUTUMKM nopaepxku BUS B Poccuiickon Mepepaumm ong toro,

yTOGbI OMPEnENUTD JTYULLYHO.

Key words: real options, policy impact assessment, cost-benefit analysis, RES support, energy policy.

INTRODUCTION

Shift of energy consumption from non-renewable to
renewable energy sources are intensively discussed
during several last decades. Implications of such shift
might include stabilizing world energy market, higher
energy security level, decreased GHG emissions, in-
creased environment protection, positive impact on
unemployment due to creation of new industry sector,
and further decrease in costs of RES implementation,
representing society adaptation and optimization.

To answer these questions, the policymakers and
representatives of business and academia should
concentrate on direct economic costs and benefits
for economic agents, economic externalities, and
other effects beyond purely economic rationale.
Generally, all these costs and benefits fall into well-
known triad of sustainable development (economic,
environmental and social factors). It is considered
that government should take more proactive role
in balancing these factors, as individual agents,
rationally acting on their own, may lack altruistic

* Mopgenb peanbHOro OnuUMoHa ANs OLEHKM 3PDEKTMBHOCTM rOCyLapCTBEHHOM noaaepxxkun BU3 B Poccuickon @enepaumm
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motivation to spend additional resources. Taking
into account the advantages of RE, many countries
design dedicated energy policies aimed at business,
households and overall society. Possible policy pal-
ette includes feed-in tariffs (FiT) and R&D subsidies.
FiT promotes RES penetration by providing incen-
tives from benefit side; R&D subsidies, on the op-
posite,— by providing incentives on the costs side.

There are various ways of implementation of FiT.
Generally speaking, FiT is any artificial positive ex-
ternality, created by government for suppliers and/or
consumers of RES. In some cases, consumers may pay
for gross consumption of energy to energy suppliers,
and are compensated by government for using energy
from RES; in other cases suppliers are paid for energy
generated from certified RES sources; and, finally,
there are implementation cases combining features
of the first two (as in case of household, deploying
wind farm or solar array, supplying excess energy to
the grid on windy/sunny days, and covering lack of
energy from the grid on less windy/sunny days).

From the purely economic point of view, costs on
RE mainly depend on initial investments on instal-
lation, maintenance cost and climate factor. We may
consider RE as dependent on the level of implement-
ed technology, but free from finite resources prices.
NRE costs, on the opposite, depend both on prices of
resources and on technology. At present RE is gen-
erally more expensive than NRE. Additional invest-
ments in R&D should be endeavored to lower NRE
costs. Benefit from implementing new RE is not an
externality. Investments in R&D could be enormous
and unpredictable. In this research we consider direct
governmental subsidies for R&D to lower RE (elec-
tricity) generation costs. The cumbersome issue here
is in choice between investments in R&D of new RE
technology to decrease RE costs, and continuation of
NRE usage.

Let’s assume that every year the government in-
vests in R&D. Through some years government may
choose between abandoning the project, or continu-
ing R&D, or deploying R&D results. Result of de-
ployment depends very much on market penetration
of deployed RE technology. It means that RE costs,
decreased as result of R&D and FiT offered by gov-
ernment, allow the potential RE generator to obtain
benefit. So we obtain the significant condition of RE
diffusion: under concrete FiT level technology will be
used by private entity only if it will be profitable.

The subject of this research is the overall bene-
fit of FiT-based RES policy in presence of R&D ex-
penses. There are some works in this area. In Lee &
Shih (2010) overall value of policy in Taiwan has been
evaluated, experience curves have been taken into

consideration, but no direct spending on R&D. We
will not consider such curves, instead using levelized
costs and taking that after deployment, without
R&D, they cannot be reduced. From one side, this is
for model simplification; from other hand for public
sector (business, homeowners, and smaller plant) it
may be omitted. In Siddiqui, Marnay & Wiser (2005)
the case of United States has been considered. Expe-
rience curves are not taken into consideration. This
work rather assesses policy for private investor, not
for economy overall. Both of these works use real op-
tions analysis for policy valuation. In current research
we will use results from these two papers, augment-
ing it with condition of RE diffusion.

In subsequent sections, we will briefly review lit-
erature on the topic, develop the mathematical model
for financial valuation using real options approach,
and assess policy alternatives for renewable energy
in Russian Federation. In final section we conclude
and discuss implications.

LITERATURE REVIEW

Energy efficiency, including RE and NRE comparison.
Advantages and disadvantages of RE are provided, for
example, in: Ardente et al. (2008), and International
Energy Agency (2005). RE allows reducing CO, emis-
sions to the environment and may be generated any-
where depending only on natural limits, which leads
to cost reduction of energy delivery, avoidance of en-
ergy loss and improved energy efficiency. Also energy
diversification leads to higher energy security. From
other hand, some traditional energy should be saved
as reserve and technological reserve, and RE overall
is most expensive. The main disadvantages of NRE:
costs highly depend on price of non-renewable re-
sources. The separate part of RE costs is technology
and experience curves (International Energy Agency,
2000). It means that during implementation and con-
tinuous use the costs have potential to be reduced
“automatically” as effects of “learning-by-doing” and
“learning-by-searching” (Lee & Shih, 2010). This may
also be considered as “self-optimization” of technol-
ogy and society together.

In International Energy Agency (2005), many
questions related to energy policy efficiency have
been described with the following recommendations
to energy policy-makers, program managers and ana-
lysts:

« Take into account the direct and economy-wide
rebound effects when estimating the energy savings
resulting from energy efficiency improvements;

e Maximize the number of households and busi-
nesses that participate in energy efficiency policies
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and programs, and ensure that low-income house-
holds are well-served and benefit;

« Continue to analyse the cost-effectiveness of en-
ergy efficiency policies and programs using discount
rates that are used to analyse other government or
utility investment options, typically real discount
rates in the range of 4 to 8%;

 Analyse the full costs and benefits of energy ef-
ficiency policies and programs, including the transac-
tion costs and non-energy benefits.

Policy design on the basis of Feed-in-Tariff. Regard-
ing FiT-based RE policy design here are information
and recommendations: Cory et al. (2009), Couture
et al. (2010), and Couture, Cory et al. (2010). These
resources describe FiT-based RE policy as one of the
most effective one with reference to the best prac-
tices in United States, Germany, Spain, Italy and other
European Union countries. In these articles various
schemes of FiT implementations are described with
conclusion that FiT level assignment, which is based
on levelized RE costs, is most popular because of its
simplicity and transparency. Also here various ways
of FiT funding are provided. Ratepayer scheme is
most effective and therefore will be considered in de-
tail in this work.

So we have reviewed literature for policy defini-
tion, design and implementation. In this resources RE
and NRE are compared, technology and experience
curves are considered. And we can continue with RE
policy evaluation.

Methodologies for RE policy evaluation. Methodolo-
gies of RE policy evaluation may be divided in two
main categories: first, which is based on extension of
traditional discounted cash flow (DCF) analysis, and
second, which is based on real options analysis (ROA).

In Bode-Greuel et al. (2005), DCF has been expand-
ed to evaluate project with consideration of uncertain-
ties in business. Quantitative financial evaluation of
drug development and technology platforms in bio-
technology companies have been evaluated by taking
into consideration the probabilities of successful com-
pletion of various stages of the project. The suggested
evaluation approach, as noted, may be useful for in-
ternal project prioritization purposes, for licensing
negotiations and for investors, who wish to facilitate
financing discussions and to support the definition of
exit strategies.

Use of real options analysis for RE policy evalua-
tion. General information about ROA valuation may
be found, for example, in Han & Lenos (2004), Mun
(2002, 2003).

There are resources related to RE policy assess-
ment using ROA: Fan et al. (2010), Lee et al. (2010),
Siddiqui et al. (2005).
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In Fan et al. (2010) ROA is used for analyzing the
effects of government climate policy uncertainty on
private investors’ decision-making in the power sec-
tor. It presents an analysis undertaken by the Inter-
national Energy Agency (IEA) that implements ROA
within a dynamic programming approach for technol-
ogy investment choice.

Lee et al. (2010) considers the case of Taiwan. The
significant moment of this work is that the policy is
assessed in connection with overall policy value for
society. Feed-in-Tariff and experience curves are tak-
en in consideration. But there are no investments in
R&D directly in this article. Obtained result has been
compared with result given by methodology of Bode-
Greuel et al. (2005). Difference is high because the
extension of traditional DCF is insufficient to model
non-renewable resources prices.

In Siddiqui et al. (2005), some variants of yearly
decisions are taken into consideration. But from other
hand, no FiT and experience curves in this work and
valuation are done generally for plant, the RE gen-
erator. This work uses results of Brennan et al. (1985),
where difficulties of evaluation of mining and other
natural resource projects have been indicated because
of high degree of uncertainty. By extending the set of
decisions at each period to include the possibility of
abandonment, Brennan et al. (1985) applies the op-
tions pricing method to their copper mine problem.
Siddiqui et al. (2005) have generalized mining problem
to benefits analysis of US Federal government funded
R&D programs for RE technology improvement.

Both Lee et al. (2010) and Siddiqui et al. (2005) use
discrete binomial lattice variant of ROA. But there
is more general variant based on Partial Differen-
tial Equations (PDE) (Davis et al., 2003). Siddiqui et
al. specify that for financial managers, policy mak-
ers, and other users of the model it is not possible to
use “black-box” model based on PDE. Of course, PDE
model has high scientific value, but risks related with
solution of such equations are high, and risks are in-
creased during complication of the model, if neces-
sary (and in this work we will do this). So, discrete bi-
nomial lattice variant seems like the middle between
scientific and practical.

As during strategy preparation various possible
scenarios should be analyzed, there is a problem to
use traditional evaluation approach such as Discount-
ed Cash Flow (DCF) because of its lack of flexibility
and failure to account for variety of scenarios. Real
options are well-known for their ability to overcome
above mentioned difficulties, and have been used in
similar context several times: Fan et al. (2010); Sid-
diqui et al. (2005, 2010); Szolgayova et al. (2008);
Kumbaroglu et al. (2004, 2008); Lee et al. (2010).
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THE MODEL

Real options method has been chosen in this research as the most effective model for valuation with
uncertainty. Binomial lattice variant of real options analysis is applied for modeling. Assumptions of the
model are:

e The policy is designed for normal energy users, such as households and businesses.

e FiT is simply a premium over RE levelized cost.

e FiT is shared between non-RE consumers and collected via bills.

« This additional charge has no significant impact on total electricity price.

e No technical risks, and effect from switching costs.

Under these assumptions a financial model for valuation of RE policy, based on FiT introduction, has been
created. Significant feature of this model is: model takes into consideration conditional market penetration
of new RE technology.

All results of the model are obtained as decision tree, which may be helpful for controlling further policy
implementation.

Let’s define that r means year, m means number of NRE price (RUB/kWh) movement. For example,
NRE(t,m)|,_; ,_,means NRE price in year 3, if scenario of possible price movement in this year, 2, will be realized.

V'will be overall policy value, RUB, V' (t, m) means policy value at time moment ¢ and NRE price movement m.
So V' (1,1) means policy value at start.

Other financial model parameters: /(?), D(1), A(t)— all in RUB and, accordingly, investments, deployment
costs, abandonment costs in year .

[ means discount factor, p and ¢ are probabilities for binomial tree of NRE price volatility, and up — maxi-
mum of one up-movement of NRE price according to binomial lattice.

FiT — Feed-in-Tariff, RUB/kWh, RE — cost of RE technology, RUB/kWh, L — number of years with fixed
Feed-in-Tariff (guarantee of FiT), T'— life-time of policy in years. One more variable is used in the model:
d means time when technology has been deployed.

There is significant condition of successful policy realization: FiT should be profitable for users. In Siddiqui
et al. (2005) and Lee et al. (2010) this is considered as unconditional market penetration of new RE technology.
We will consider this as a function:

G(t,m,a’) —g-6, (upzm—l—t Z, _B.(RE(d)+max{FiT—RE(d),O})),

where ¢ means the maximum of penetration, kWh/a, and 0, (X) — Heaviside step function:
0, x <0
0y (x) =
I, x>0.
Next, we will introduce overall policy value for fixed FiT:

W(t,m,d) = [up®™17t.Z, — B+ (RE(d) — max{FiT — RE(d),0})] - G(t,m,d)
+0,(T—0)-B-(p-W(t+1m+1,d)+q-W(t+1m4d)).

This function is highly dependent on previous functions, meaning that if FiT is profitable for consumers it
is reasonable to introduce it.

Using these parameters, variables and functions we have constructed the following model for policy value
as function of time and price of NRE:

—I®)+6,(T—t)-B-(p-V(t+1Lm+1)+q-V(t+1m)),
V(t,m) = max —D(t) + W(t,m, t), ,
—A(t)
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where

W(t,m,d) = [up®™17t.Z, — B+ (RE(d) — max{FiT — RE(d),0})] - G(t,m,d)
+60,(T—0)-B-(p-W(t+1m+1,d)+q -W(t+1mad)),

G(t,m,d) = g-0y(up?™ 17t - Z, — B - (RE(d) + max{FiT — RE(d),0})),

t=d,T, m=1t d=1T for W(t,m,d) and G(t,m,d),

7, =2(1,1), B = 2 g1,

t=1

Z(t,m) =up® 1™ . NRE; + 0o(L—1¢t) -B-(p-Zt+1,m+ 1) +q-Z(t +1,m)),

t=1L m=1,t

and 0, (X ) — Heaviside step function:

0, x<0;
Bo(x) = {1 x> 0.

So, from final formalization above, we obtain overall policy value at start:

—I(D)+6,(T-1)-B-(p-V(22)+q-V(2,1),
V(1,1) = max —-D(1) + W(1,1,1), )
—A(D)

where

W(1,1,1) = [Z, — B - (RE(1) — max{FiT — RE(1),0})] - G(1,1,1)
+0,(T—-1)-B-(p-W221)+q-W(,11)),

G(1,1,1) = g - 04(Z, — B - (RE(1) + max{FiT — RE(1),0})),

L
Z,=2(11), B= 25“1,
t=1

Z(1,1) = NRE; +6,(L—1) - f - (p-2(2,2) + q - Z(2.1)),
and 0, (x) — Heaviside step function:

0, x <0;
Bo(x) = {1 x > 0.
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In other points, for example, in year 2, if NRE prices have been decreased:

—I()+6,(T—1)-B-(p-V(B2)+q-V(31),

V(2,1) = max

where

—D(1) + W(2,1,2), :

—A(1)

W(2,1,2) = [Z, — B - (RE(2) — max{FiT — RE(2),0])] - G(2,1,2)
+60,(T—1)-B-(p-W3B22)+q-W(312),

G(2,1,2) = g-0y(Z, — B - (RE(2) + max{FiT — RE(2),0})),

L
Z=200, B=) g,
t=1

Z(1,1) =NRE; +0,(L—1) -B-(p-Z(2,2) + q - Z(2,1)),

and 0, (X ) — Heaviside step function:

0o (x) = {(1)'

ASSESSING RES POLICY ALTERNATIVES FOR
RUSSIAN FEDERATION

In the previous section we have developed a model for
defining current benefit in monetary units and other
parameters of RES promotion policy, given its lifetime,
year since introduction, inflation effect, current price
of NRE source, efficiency of R&D expenses (decrease
of the cost of installing RES) and the amount of feed-
in-tariff (monetary incentives for clean energy use).
Other parameters, that are determined for each year
of policy realisation, are further possible paths for
price and RES capacity, which will be achieved till the
end of policy.

The model accounts for flexibility of energy users
to shift from NRE to RES using pure economic ration-
ale and the speed of new RES technology penetration.
This instrument could be further used for many ap-
plications in energy policy design.

Official goal of Russian government in the area of
RE is to achieve 4,5% of electricity generated from
RES by the year 2020, which is translated to no less
than 22 billion gWh, according to EBRD estimates.
Considering this goal, our further research would
concentrate on evaluation and comparing possible
economic benefit of several policy options and sce-

x < 0;
, x > 0.

narios for national economy up to year 2020. Our
business-as-usual (BAU) scenario would assume RE
costs are increased by 2% per year, and there is no
FiT. RE cost increase is due to the effect of inflation,
breaking even positive influence of new technology
on the price of generation: R&D leads to decrease
of RE costs while inflation increases it. As a result,
RE costs are rising. We will check which set of joint
parameters of two policy instruments — FiT and
R&D subsidies — would lead to the best outcome,
satisfying the “4.5% by 2020~ strategic goal set by
government.

In all subsequent scenarios (except for BAU) we as-
sume that FiT is unchanged during policy lifetime and
applied during 15 or 20 (depending on scenario) years
after capacity was installed. Thus capacity owner
might decide relying on guaranteed FiT to shift or not
to shift to RES generation. Initial cost of RES capac-
ity is defined by R&D efforts, therefore our model ac-
counts for four factors, directly influencing capacity of
owner’s investment decision: guaranteed FiT amount
and lifetime, current cost of capacity installation, in-
flation, and current NRE cost.

The options considered are as follows:

1. Investments decrease RE costs by 0% per year,

high FiT during 15 years.
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- Decisions Tree

T
Deploy
V:1,6E+12 RUB
G:1,0E+10 kWh/a
R&D: 0,0E+00RUB
FiT: 0,0E+00RUB
8
Deploy Deploy
V:2,3E+12 RUB V:7,5E+11 RUB
G:2,0E+10 kWh/a [G:1,0E+10 kWh/a
R&D: 0,0E+00RUB {R&D: 0,0E+00RUB
FiT: 0,0E+00RUB FiT: 0,0E+00RUB
7
Deploy Deploy Deploy
V:2,4E+12 RUB V:9,9E+11 RUB V:2,4E+11 RUB
G:3,0E+10 kWh/a iG:2,0E+10 kWh/a |G:1,0E+10 kWh/a
R&D: 0,0E+00RUB {R&D: 0,0E+00RUB |{R&D: 0,0E+00RUB
. FiT: 0,0E+00RUB FiT: 0,0E+00RUB FiT: 0,0E+00RUB
Deploy Deploy Deploy Abandon
V: 2,2E+12 RUB V: 8,9E+11 RUB V:2,1E+11 RUB V: 0,0E+00 RUB
G:3,9E+10 kWh/a {G:2,8E+10 kWh/a G:1,6E+10 kWh/a
R&D: 0,0E+00RUB {R&D: 0,0E+00RUB :R&D: 0,0E+00RUB
s FiT: 0,0E+00RUB FiT: 0,0E+00RUB FiT: 0,0E+00RUB
Deploy Deploy Deploy Abandon Abandon
V:1,7E+12 RUB V: 6,4E+11 RUB V:1,2E+11 RUB V:0,0E+00 RUB V: 0,0E+00 RUB
G:4,5E+10 kWh/a G:3,0E+10 kWh/a [G:9,1E+09 kWh/a
R&D: 0,0E+00RUB {R&D: 0,0E+00RUB {R&D: 0,0E+00RUB
a FiT: 0,0E+00RUB FiT: 0,0E+00RUB FiT: 0,0E+00RUB
Deploy Deploy Deploy Abandon Abandon Abandon
V:1,2E+12 RUB V:3,9E+11 RUB V:6,9E+10 RUB V:0,0E+00 RUB V:0,0E+00 RUB V: 0,0E+00 RUB
G:4,4E+10 kWh/a |G:2,0E+10 kWh/a :G:5,2E+09 kWh/a
R&D: 0,0E+00RUB [R&D: 0,0E+00RUB {R&D: 0,0E+00RUB
3 FiT: 0,0E+00RUB FiT: 0,0E+00RUB FiT: 0,0E+00RUB
Deploy Deploy Deploy Abandon Abandon Abandon Abandon
V:7,8E+11 RUB V:2,3E+11 RUB V:4,0E+10 RUB V:0,0E+00 RUB V:0,0E+00 RUB V:0,0E+00 RUB V: 0,0E+00 RUB
G:3,1E+10 kWh/a {G:1,3E+10 kWh/a [G:3,0E+09 kWh/a
R&D: 0,0E+00RUB [R&D: 0,0E+00RUB [R&D: 0,0E+00RUB
> FiT: 0,0E+00RUB FiT: 0,0E+00RUB FiT: 0,0E+00RUB
Deploy Deploy Deploy Abandon Abandon Abandon Abandon Abandon
V:4,9E+11 RUB V: 1,4E+11 RUB V:2,3E+10 RUB V:0,0E+00 RUB V: 0,0E+00 RUB V:0,0E+00 RUB V:0,0E+00 RUB V: 0,0E+00 RUB
G:2,1E+10 kWh/a [G:8,0E+09 kWh/a }{G:1,7E+09 kWh/a
R&D: 0,0E+00RUB [R&D: 0,0E+00RUB [R&D: 0,0E+00RUB
FiT: 0,0E+00RUB FiT: 0,0E+00RUB FiT: 0,0E+00RUB

Figure 1.

2. Investments decrease RE costs by 0% per year,

high FiT during 20 years.

3. Investments decrease RE costs by 2% per year,

low FiT during 15 years.

4. Investments decrease RE costs by 2% per year,

low FiT during 20 years.

5. Investments decrease RE costs by 2% per year,

medium FiT during 15 years.

6. Investments decrease RE costs by 2% per year,

medium FiT during 20 years.

Data regarding investments and current NRE
price has been obtained from “The final report on
the results of expert work on the issues of socio-eco-
nomic strategy of Russia until 2020, Strategy 2020:
New Growth Model — a new social policy” (2011),

“Energy efficiency and energy development for the
period 2013-2020” (2013), and website of Ministry
of Energy of Russian Federation. Data regarding RE
prices have been obtained from International Energy
Agency resources. Other parameters are the assump-
tions.
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RESULTS AND DISCUSSION

Simulation shows, that in BAU for the rational eco-
nomic agents (homeowners, businesses) it is better
to start deploying RES immediately under current
NRE prices. But if these prices will hold to 2015, it
will be more reasonable for owners to choose to
abandon deployment and continue installing only
if NRE prices would rise. Finally, in 2020 only 3
(out of 8 possible in our model) NRE levels would
lead to RES capacities continue to be installed (see
Figure 1).

Moreover, under any conditions additional RES
capacities would achieve not more than 21 billion
kWh/a in 2020, which is below policy goal of 4.5% RES
generation in 2020. Total economic benefit generat-
ed in this scenario will be 490 billion RUB. Thus, our
simulation shows that if government will not intro-
duce enough economic incentives and R&D subsidies
to promote RES, the only possible option would be to
rely on C&C policies to achieve stated strategic goal.
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Table below shows BAU inputs and outcomes in com-
parison with other 6 scenarios.

Our 6 scenarios incorporate both instruments
(R&D and FiT) with different level of use. In the
first scenario FiT is guaranteed during 15 year from
any point of new RE installation. Tree on Figure 2
shows that in this case R&D would be continued
till 2015 under any NRE market conditions. In 2016

the following variants are possible: deployment of
achieved R&D or rejection of policy in total. In 1
state of 5 (very high NRE prices) there will be first
installations of new capacities; otherwise, almost in
every state of the NRE market government should
continue to subsidize R&D and only in one state —
very low price — it should completely abandon us-
ing RES and shift toward NRE. If NRE costs would

Table 1.

Scenario R&D effect, FiT, FiT policy | R&D lifetime, | Policy benefit, Final RES
% of yearly decrease RUB/kWh lifetime, years bn RUB capacity,
of RES cost years bn kWh/a

BAU -2% 0 0 0 490 21

1 0% 7.0 15 2 990 50

2 0% 7.0 20 3 1800 50

3 2% 5.3 15 1 1200 54

4 2% 5.3 20 2 1900 58

5 2% 5.7 15 3 1600 50

6 2% 5.8 20 2 1700 58

51



Review of Business and Economics Studies Volume 1, Number 1, 2013
- x| Decisions Tree
Deploy
V:1,7E+12 RUB
G:1,0E+10 kWh/a
R&D: 1,5E+09RUB
FiT:4,8E+10RUB
8
Deploy Deploy
V:2,4E+12 RUB V: 8,4E+11 RUB
G:2,0E+10 kWh/a {G:1,0E+10 kWh/a
R&D: 1,2E+09RUB {R&D: 1,5E+09RUB
- FiT:9,9E+10RUB FiT: 4,8E+10RUB
Deploy Deploy Deploy
V:2,6E+12 RUB V:1,1E+12 RUB V: 3,3E+11 RUB
G:3,0E+10 kWh/a {G:2,0E+10 kWh/a {G:1,0E+10 kWh/a
R&D:9,0E+08RUB {R&D: 1,2E+09RUB {R&D: 1,5E+09RUB
. FiT: 1,5E+11RUB FiT:9,9E+10RUB FiT: 4,8E+10RUB
Deploy Deploy Deploy Deploy
V:2,3E+12 RUB V:1,0E+12 RUB V:3,1E+11 RUB V:1,1E+10 RUB
G:4,0E+410 kWh/a {G:3,0E+10 kWh/a [G:2,0E+10 kWh/a {G:1,0E+10 kWh/a
R&D: 6,0E+08RUB |R&D:9,0E+08RUB |R&D:1,2E+09RUB R&D: 1,5E+09RUB
- FiT: 2,0E+11RUB FiT:1,5E+11RUB FiT:9,9E+10RUB FiT:4,8E+10RUB
Deploy Deploy R&D R&D Abandon
V:1,8E+12 RUB V:7,1E+11 RUB V:1,7E+11 RUB V:5,7E+09 RUB V: -3,0E+08 RUB
G:4,9E+10 kWh/a {G:3,7E+10 kWh/a
R&D: 3,0E+08RUB {R&D: 6,0E+08RUB
2 FiT:2,5E+11RUB FiT:1,9E+11RUB
Deploy R&D R&D R&D Abandon Abandon
V:1,2E+12 RUB V:4,2E+11 RUB V:9,2E+10 RUB V:2,7E+09 RUB V:-3,0E+08 RUB V:-3,0E+08 RUB
G:5,4E+10 kWh/a
R&D: 2,0E+08RUB
FiT:2,9E+11RUB
3
R&D R&D R&D R&D Abandon Abandon Abandon
V:7,3E+11 RUB V:2,4E+11 RUB V:5,0E+10 RUB V: 1,0E+09 RUB V:-3,0E+08 RUB  |V:-3,0E+08 RUB  |V:-3,0E+08 RUB
2
R&D R&D R&D R&D Abandon Abandon Abandon Abandon
V:4,5E+11 RUB V:1,4E+11 RUB V:2,7E+10 RUB V:1,3E+08 RUB V:-3,0E+08 RUB V:-3,0E+08 RUB V:-3,0E+08 RUB V:-3,0E+08 RUB

Figure 3.

continue to rise, it will be profitable to start deploy-
ing existing technology under FiT 7.00 RUB/kWh.
With this tariff the agents will install about 50 bil-
lion kWh/a during policy lifetime, which is far above
government goals, and total economic benefit for
society will be 990 billion RUB.

Second scenario is also built on the assumption
that R&D investments have no results. The only dif-
ference from the first one is that FiT is guaranteed
during next 20 years, starting from any point of new
RE installation. Extending policy lifetime only for five
extra years almost doubles policy benefit from 990
to 1800 billion RUB, with new capacities volume re-
maining the same. Decision tree configuration also
remains congruent to the scenario of 15-year high FiT.

In the third policy we have assumed that invest-
ments in R&D have very large effect and it is great-
er than inflation effect. As a result RE costs are de-
creased by 2% per year. Our results suggest that in
this case depending on NRE price dynamics, installa-
tions could start as early as in 2015 (tree on Figure 3).
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If NRE price would rise, it will be profitable to
deploy RES technology and offer FiT, which is equal
to 5.30 RUB/kWh in this scenario. Using this tariff
economy would install about 54 billion kWh/a be-
fore 2020, which is higher than in scenario 2, and
total economic benefit of the policy for the society
will be 1200 billion RUB. From this result we can
conclude, that while early introduction of new RES
technology could bring more installations, the price
for earlier adoption would be lower policy benefit
even when FiT expenses are low for the government.
Sometimes, even if from the point of view of indi-
vidual agent it is rational to adopt current technol-
ogy, for the economy as a whole more it is rational
to abstain from immediate installations and con-
tinue investing in further decrease of RES installa-
tion cost. Further we would call such leeway left in
benefit by early adoption “the productivity loss’ of
benefit.

Fourth scenario again bets on very large effect
of R&D on RES cost, and low FiT is applied during
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Figure 4.

prolonged 20-years period. First installation of newly
born RES technology again appears no earlier than
2015. Extension of low FiT period by 5 years results
in even higher volume of installations than in sce-
nario 3 (58 gWh/a vs. 54 gWh/a), with policy benefit
significantly higher than in BAU, and scenarios 1, 2
and 3-1900 billion RUB. That might be read as rec-
ommendation to policymaker, when confronting early
adoption of fresh (and possibly suboptimal) RES tech-
nology, to provide extended period for low FiT policy,
so that the market, forming comparatively higher
penetration rate as an answer to enjoying more FiT,
would install more and compensate the “productiv-
ity loss” of benefit with higher volume of capacities
installed.

Finally, fifth and sixth scenarios were simulated
to answer the following question: what is the scale of
impact of FiT amount on policy benefit and penetra-
tion rate. Tree on Figure 4 shows that R&D should be
continued at least till 2015. Applying “average” FiT
incentive of 5.71 RUB/kWh is enough to stimulate in-

stallation of capacities close to scenario with high FiT
an low R&D efficiency (scenarios 1 and 2), and total
economic benefit for society overall will be 1600 bil-
lion RUB. Extending FiT period by five years (scenario
6) would give 100 billion RUB in policy benefit and 8
gWhy/a capacities.

Comparing outcomes of scenarios 1-6 to BAU
we have to note that FiT policy offers huge advan-
tage over hands-off policy. The main recommenda-
tion is: if policymaker would like to increase market
penetration of RE technology, he needs to increase
FiT. In this case optimal points could be found us-
ing model, introduced in research. If policymaker
aims to maximize revenue of policy, he may consider
decreasing FiT, which would in turn decrease prob-
ability of technology diffusion. This is significant
property of specified model: it takes into considera-
tion conditions of successful market penetration as
profitability for user of this technology. The model
allows calibrating policy according to policymaker’s
strategic goals.
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Abstract. The paper explores the reasons behind the evolution of judgments of the energy sector development
and the resulting expansion of the variety of projection-based scenarios both for Russia and globally. It shows
that there are two types of scenarios depending on the degree of climatic risks accounting: zero and imperative,
the latter requiring an abrupt reduction of emissions. The difference is resolved by developing scenarios that
optimize overall costs of emission reduction and adaptation to the negative effects. Development of such
scenarios involves substantial difficulties, so it is unlikely that Russia’s and other countries’ targets analyzed

in the paper will be significantly changed before 2020. Calculations on the TIMES international model used in
Russia for the first time showed that economically optimal development of the country’s energy sector leads to
the stabilization of CO, emission at 75% of the 1990 level, and to further reduction to 70% by 2030. Reduction
beyond these values requires additional costs, for example, emission charges. However, in Russia there is
evidence of non-optimal development in the recent years, leading to the emission growth.

AHHOTaums. PaccMOTpeHbl NPUYMHBI U3MEHEHWS B3INS40B Ha PAa3BUTUE SHEPTeTUKM U pacLUMPEHUs CNekTpa
NPOrHOCTUYECKMX cLueHapues ans Poccum u Mupa. NokasaHo, UTo CLeHapun AenaTcs Ha ABa TMMa no CTeneHu
yyeTa KIMMaTUYEeCKUX PUCKOB: HYNeBOM UM MMMNEPATUBHBIN, TPEOYIOLLMIA PE3KOTr0 CHUKEHUS BbIOPOCOB.
[MpoT1BOpeYMe paspellaeTcs CO34aHNEM CLeHApUEB, ONTUMMU3UPYIOLLMX CYMMapHble 3aTPaTthl HA CHUXEHWE
BbIOpOCOB M aganTauMI0 K HErAaTUBHbLIM SIBIEHUSM. MIX NOCTpoeHMe CBA3AHO C TPYAHOCTAMM, NosToMy o 2020 r.
ManoBeposSTHO KapAMHanbHOE M3MEHEHME PAaCCMOTPEHHbIX B paboTe uenel Poccum u opyrux ctpaH. Bnepsbie
npoeeaeHHble B Poccmm pacyeTbl no MexayHapoaHon Mogenu TIMES nokasanu, 4To 3KOHOMUYECKM ONTUMabHOE
Pa3BUTME SHEPTETMKM CTPaHbI MPUBOAMT K CTabunmnsaumu Boibpocos CO, Ha yposHe 75% o1 1990 1., a k 2030 r.—
UX CHUXEHUIO [0 YpoBHA 70%. JanbHelwee cHUxeHWe TpebyeT cnewuuanbHbiX 3aTpaT, HanpuMep, nnaTexen 3a
BbI6pochl. OfHaKo ecTb NPU3HAKM IKOHOMMUYECKM HEOMTUMANbHOIO pa3BuTHs Poccum B nocnenHue rofibl, YTo BeaeT

K poCTy BbIGPOCOB.

Key words: Greenhouse gas emissions, scenarios, Russia, climatic risks.

INTRODUCTION

During the last three years the vision of global energy
sector development and, more generally, global eco-
nomic development has changed quite significantly.
The variety of development scenarios for the next
20-40 years has considerably changed and expanded
for many countries, because the old concepts fail to
account new financial and economic realities and to
answer emerging questions. Apparently, translation
of development scenarios into greenhouse gas (GHG)
emission dynamics curves shows that these can differ
fundamentally, with some of them showing growth,

while others demonstrating abrupt reduction. What
reasons urged development of new scenarios? Does
the difference mean that some scenarios are correct,
while the others are wrong, and what might be the
“truth” in between? This is the first group of issues
discussed in this paper.

In 2012, international climate negotiations of 195
members of the UN Framework Convention on Cli-
mate Change (UN FCCC) entered a new phase. The
focus of attention has shifted from the Kyoto Pro-
tocol to a new climate agreement that would come
into force in 2020. Preparation of this agreement is
to be accomplished by late 2015. Intrinsically, it is a

* CueHapuu BbIBPOCOB NapHMKOBbIX ra3oB B Poccun 1 B Mupe B LenoM
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financial and economic agreement that determines
how GHG emissions by developing countries are to
be limited with financial assistance provided by de-
veloped countries both for emission control and ad-
aptation to the negative consequences of anthropo-
genic climate change. The second part of this paper
elaborates on Russia’s prospective commitments for
GHG control and reduction.

MAJOR DRIVERS BEHIND MODIFICATION
AND EXPANSION OF THE VARIETY OF
DEVELOPMENT SCENARIOS

The global economic crisis became the first cause
of the change. Economic growth of 2003-2008 was
accompanied by devastating hydrocarbons price
growth; however, the crisis did not bring down prices
of all raw material resources, it rather determined
their wild fluctuations which persist until now. Re-
covering from the crisis, many countries saw that
their old ideas of long-term sustainable growth were
incorrect, and re-evaluated projected development
rates for the coming decades. Russia was one of these.
Another factor deals with a considerable modifi-
cation of the fuel and energy balance. A good many
countries have made use of the crisis realities to
promote transition to low-carbon development, i. e.
development based on new technologies with mini-
mal or zero CO, emissions. The measures they took
included aggressive promotion of renewable energy
sources; electricity, heat, and motor fuel savings, etc.
At the same time, gas production from alternative
sources showed rapid growth spurred by high prices,
which made these sources economically viable. These
changes are pertinent to Russia as well, both in the
context of improving energy efficiency and employing
renewable energy sources and in the context of chang-
ing demand for our export products — primarily gas.
The goals pursued by these countries were diverse:
a wish to reduce dependence on imported energy car-
riers, diversification of energy sources, creation of
jobs, promotion of their own technologies; but apart
from these some countries really sought to reduce the
anthropogenic interference with the climate system,
in which the key role belongs to CO, emissions and
the enhancement of the greenhouse effect, as was
underlined by Roshydromet (2008) and IPCC (2007).
The third factor is insistent demands by envi-
ronmental experts, international community, and
the most vulnerable countries to reduce greenhouse
gas emission to the level that would guarantee that
climate change is kept within relatively safe limits.
Evaluation of the safe level is not at all an easy task.
Today, the “safe level” is assumed at 2°C increase
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of the global near-surface air temperature over the
pre-industrial average. According to the IPCC (2007),
as well as Roshydromet (2008), exceeding this 2°C
rise limit will result in enhancement of droughts
and other dangerous events. However, for the most
vulnerable countries, in particular, for small island
states, the “safe level” is much stiffer: 1.5°C. Despite
the conventionality of this parameter (because not
mean air temperature, but rather its surging and
dangerous hydrometeorological events, rising sea
level, etc. are responsible for the damage), it was
taken as a basis and is the UN-accepted target!, serv-
ing as the reference for calculating the necessary re-
duction of the global emission.

There are many subtleties to this calculation, and
besides, it can only be made in terms of probability.
According to the IPCC estimates, it would be nec-
essary to attain CO, stabilization at 450 ppm (with
current concentration of about 400 ppm), and the
growth of other anthropogenic gases is not to ex-
ceed 100 ppm in CO, equivalent, to give at least 10%
probability of not exceeding 2°C; and this would re-
quire 50% reduction of the global emission by 2050.
According to IPCC (2007), to give 30—-50% probabil-
ity, and also to preserve some possibility of keep-
ing the air temperature increase below 1.5°C, 80%
reduction is needed by the middle of this century.

It is important to make a point that there is a
wide uncertainty about response time range, in
which climate will be reacting to the growing
concentration of greenhouse gases in the atmos-
phere?. Besides, the observed effects are a combi-
nation of decades-long natural variations and the
entire variety of anthropogenic impacts, of which
CO, emission is only the main one (very important
are particulate matter and soot emissions: while
the former cools down the atmosphere, the lat-
ter warms it up). For this reason one can hardly be
dogmatic about feasibility or impracticability of a
certain temperature target. At this point, all targets
are to be kept in mind and all possibilities need to
be explored.

! All UN FCCC member-states, including each and every large

country, officially adopted 2 °C as a target and formalized it in UN

documents. See Cancun agreements, December 2010, and Durban

platform, December 2011, www.unfccc.int

2 Response of the world ocean to the anthropogenic impact on the

atmosphere is very much delayed and uncertain. Achieving a bal-
ance may take decades and even hundreds of years, especially for
high stabilization levels of 600—700 ppm and beyond. In particular,
current aggregate concentration of CO, and other anthropogenic

greenhouse gases in CO, equivalent equal to 450-500 ppm. This

concentration correlates to the temperature rise up to a balanced

state of approximately 2.5°C above the pre-industrial level. How-
ever, the observed effect is three times lower: the temperature in-
crease is 0.8 °C (see Roshydromet (2008) vol.1 pp. 93-97).
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Therefore, back in 2008 G8 adopted general rec-
ommendations for at least 50% reduction of global
greenhouse gas emissions by mid-XXI century. The
G8 Declaration (2009) for leading developed coun-
tries confirmed reduction by at least 80%. Such deci-
sion is sort of an order for 50% and 80% reduction
scenarios for Russia.

The fourth factor deals with revised opinions
on the nuclear energy. The Fukushima accident not
only affected Japan’s energy policy (although not
as much as it seemed two years ago), it accelerated
decision-making in a number of other countries. It
became clearer, how high the price of nuclear energy
is, i. e. of costly safety measures, which become in-
creasingly larger in number. According to the recent
International Energy Agency (IEA) WEO (2012), in
the context of the entire global energy the nuclear
sector is perceived as a relatively small one with a
very limited growth potential, primarily existing in
China, India, and Russia. And development of nucle-
ar energy provided by fast reactors is at best viewed
as a matter of very distant future, not least because
nearly all the leading economies have rejected the
idea (see IEA Energy Technology Perspectives (2012)).

THREE TYPES OF SCENARIOS AS THREE
STEPS TO LONG-TERM PROJECTIONS OF
THE ECONOMY’S RESPONSE TO CLIMATE
CHANGE

The above factors inspired the International En-
ergy Agency (IEA), other international and national
agencies, large business and even environmental or-
ganizations to develop new scenarios. IEA and other
organizations develop two types of scenarios, both
global and for individual countries, including Russia.

The first type of scenarios — “classic” scenarios —
describe the most expected energy and economic
development based on current ideas of business and
governance. These scenarios implement policies and
innovations that are within the current development
paradigm. This paradigm suggests low-carbon devel-
opment, but no concrete emission control targets.
CO, is energy efficiency and renewable energy use
indicator, rather than a specific goal. Various CO,
emission charges are often included in the models
too, if they help attain primary goals of energy ef-
ficiency, renewables or employment. In this case
emission charges obviously do not hamper economic
development.

Authors of these models realize both the difficul-
ties associated with long-term forecasting and the
limitations of today’s vision of future, so normally
they consider the next 25-30 years: until 2030 or

2040. Estimations for 2050 are also made, but mostly
as an interesting research exercise.

Of global scenarios, those better known and
widely used include New Policy Scenario of the IEA
WEO (2012), which incorporates the latest optimis-
tic vision of the natural gas use presented by IEA be-
fore in the IEA Special Report (2011). Regularly up-
dated BP projections (2012) can also be mentioned.
ERIRAS-AC (2013) is a contribution by Russian ex-
perts, who published their review of the post-crisis
global development until 2040. All these scenarios
promise smooth growth of global energy-related CO,
emission for the next 20-25 years, and all of them
predict practically the same values: +20 — +25%, see
Table 1.

There are new scenarios for Russia as well. In
late 2011 IEA published IEA Outlook for Russian
Energy (2011) with detailed estimates correspond-
ing to the global “new policy” scenario. In spring
2012, Russian experts made their step forward. En-
ergy Research Institute of the Russian Academy of
Science (ERIRAS) published a projection of Russia’s
energy sector development until 2035 (ERIRAS-
REA (2012)). In ERIRAS-AC (2013) the projection
horizon was extended to 2040 and supplemented
with the latest data on non-conventional gas and
oil sources. For the years to come, these projec-
tions are likely to become the major source for of-
ficial scenarios of the energy sector development.
In fact, this effort was similar to the IEA’s “new
policy” scenario for Russia, but based on a better
knowledge of Russia’s realities and on the opin-
ions of ERIRAS experts and experts of the Analyti-
cal Center of Russian government. ERIRAS also has
preliminary estimates for Russia for 2050, see Ves-
elov et al. (2012).

In accordance with NIR RF (2013), in 20113 Rus-
sia’s CO, emission was 32.6% below the 1990 level,
cumulative energy-related GHG emission was 29.3%
below (with energy-related CO, emission 34.2% be-
low), and cumulative GHG emission 30.8% below
that level (UN FCCC normally compares emissions
to the 1990 baselines, and Russia’s international
commitments are estimated that way, too). Let us
point out, that these values refer exactly to emis-
sions. For our country it is very important to take ac-
count of the role played by forestry (human-induced
CO, emission and absorption by forests). UN FCCC
and UN national commitments do not take account
of all forests, but only of so-called “managed” for-
ests, which constitute around 85% of all forests in

5 In compliance with the world practice and UN FCCC procedures,
data for 2012 will be presented in April 2014.
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Table 1. “Classic” scenarios of global and Russian energy sector development.

Global
(time period, growth of energy-
related CO, emission)

Type of scenario

Russia
(projection horizon, energy-related CO,
emission compared to 1990)

Scenarios based
on current view
of governance
and business

IEAWEO (2012) “New Policy
Scenario”: 2010-2035,+23%
BP (2012): 2010-2030, +25%
ERIRAS-AC (2013): 2010-2035,
+20%; 2010-2050,+25%

IEA Outlook for Russian Energy (2011) “New Policy”:
2035,-14%

ERARAS-REA (2012): 2035,-15%

Veselov et al. (2012): 2050, range from +5 to -25%
Bashmakov (2009) and Bashmakov & Myshak (2013): 2050,
range from O to -25%

McKinsey (2009): 2030,—27%"

* This research is not a simulative projection of the economically optimal development, but rather an assessment of the potential and economic
viability of individual measures accompanied by a cost curve. The given nhumerical parameter reflects implementation of all economically viable

measures for all GHG emissions.

the Russian Federation. According to NIR RF (2013),
now they are a large net absorber of CO,, while back
in 1990 a reverse situation was observed: a small
net emission. As a result, in 2011 overall emission
of all greenhouse gases with an account of net ab-
sorption of CO, by forests was 50.8% below the 1990
level. However, economic and energy scenarios do
not include “managed” forests, so one has to start
out from the energy-related CO, emission level, see
Table 1.

Therefore, “classic” scenarios (first type scenar-
ios), covering the period 2011-2035, predict Rus-
sia’s energy-related emission growth equal to the
lower boundary of the global emission growth range:
around 20% (or by 10—15 percentage points from the
1990 level).

The second type of scenarios is based on the
prospective development paradigm and the need to
attain a certain goal. As a rule, such opinions are
already today’s views of the advanced and environ-
mentally conscious part of the international com-
munity, yet are not so far shared by officials and
the business community. These scenarios assume
that prospective developments will determine the
need for setting this goal. Models are further used
to figure out how to best attain this goal from the
economic point of view. And the goal itself is a
priori assumed to be imperative. Such goal may be
transition to own energy sources (rejection of im-
port), complete transition to renewable energy, or
achieving a GHG emission target. As a rule, this is
an analysis of possibilities to cut CO, emission by
50-80% by 2050.

IEA WEO (2012) presents a scenario “450 ppm”
which demonstrates how the global energy sector
can be developing so that the emission level in 2050
is 50% below the current level. These scenarios ana-
lyze technical and economic attainability of a partic-
ular goal and assess additional investment demand
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for the transition to this development trajectory, see
Table 2.

WWF International & Ecofys (2011) arrived at con-
clusion that by 2050 all the energy in the whole world
can be produced from renewable energy sources. GP
& EREC (2010) came up with a more moderate esti-
mate of the production technology potential: 80% of
primary energy consumption will be produced from
renewable energy sources by 2050. For Russia, their
estimate is 57% from renewable energy by 2050, and
70% CO, emission reduction in 2005-2050, as pub-
lished in GP & EREC (2009). Generally, similar fig-
ures for Russia are presented in the recent IEA WEO
(2012), where the “450 ppm” scenario shows 47% re-
duction in 2035 as compared to 1990, see Table 2.

In other words, attainability of abrupt emission
decline has been demonstrated. However, this result
is not being employed by the developers of “classic”
scenarios. The curves in Fig. 1 drift apart. And yet
there is no miscalculation on any side. The reason is
taking diametrically opposite account of the climate
factor. The first type scenarios view the climate risk
as negligible. In such scenarios (for example, those
by IEA), CO, emission charges, like, say, in the EU
or in China, are merely an additional instrument
to address such challenges as energy efficiency im-
provement, introduction of certain technologies, or
development of renewable energy. These charges
constitute no additional burden on the economy, so
the economy develops without making “deductions”
to address climate issues.

The second type scenarios take the climatic risk
as an imperative goal: emissions are to be abruptly
cut despite economic losses or disproportions in en-
ergy mix. CO, charges are forcefully introduced in all
countries, after a certain moment becoming a bur-
den on the economy, that has to make considerable
and even huge “deductions” for the sake of emission
reduction and addressing the climate issues.
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Table 2. Global and Russian energy sector development scenarios that implement a priori set goals for emission

reduction.

Type of scenario Global

emission)

(time period, reduction of energy-related CO,

Russia
(projection horizon, energy-related CO, emission
compared to 1990)

Scenarios that
implement

a priori set goals
for GHG emission
reduction

Attainability of goal -50% by 2050
IEAWEO (2012) “450 ppm scenario”:
2010-2035,-25%

GEA (2012): 2010-2035,—-17%
Attainability of goal -80% or lower

for 2000-2050 was presented by WWF
International & Ecofys (2011);

Deng et.al. (2012) and GP & EREC (2010)

Attainability of goal -50% by 2050.

IEAWEO (2012) “450 ppm scenario”:
1990-2035,-47%

IEP-WWEF, see Fig. 4 below:

1990-2050,—-50%

Attainability of goals -80% or lower for 2000-2050
was presented by GP & EREC (2009)

Discussion of which type of scenarios is “truer”
doesn’t seem to make sense. Both types are accurate
to the extent their assumptions of the importance of
the climatic risk are correct. In the first case, damage
caused by climate change is negligible, while in the
second it is so huge, that prevention becomes an im-
perative goal.

From the economic point of view, there is a need
for the third type scenarios: elaboration of a long-
term economic development strategy to minimize
the overall costs of three types of action: GHG
emission reduction; adaptation to the new climate
conditions; and combating damage caused by cli-
mate change. Obviously, positive effects of climate
change also need to be taken into account, al-
though we are yet to learn how to make use of them.

It is important to estimate losses and compare
them with emission reduction costs, see Fig. 2. IPCC
has been for a long time trying to do so, collect-
ing data on the damage, risks, insurance options,
and possibilities to prevent disastrous losses. IPCC
(2007) Fourth Assessment Report provides a large
bulk of information, even more to be presented in
the next (Fifth) Assessment Report to be released
in 2014. However, so far not much comes out of the
attempts to adequately compare the damage with
emission reduction costs. A good try was made in
The Economics of Climate Change (2006), which con-
tains an absolutely dramatic calculation of how GDP
of individual groups of countries will be going down
depending on the climate scenarios, see also Koko-
rin et.al. (2009). However, this report was of such a

% of the 100
1990 level 1
80
60
3
40
20 2
2010 2020 2030 2040

1 — range of projections based on “classic” scenarios: estimating the economic optimal development of the economy exclusive

of the need for special reduction of the CO, emission

2 — range of projections based on the second type scenarios: formulating an imperative goal of mandatory reduction of CO,

emission

3 — prospective scenarios of the third type, where an optimal strategy is selected to minimize overall costs of CO, emission
reduction, the costs of adaptation to negative climate conditions, and the damage caused by climate change.

Figure 1. Schematic plot of Russia’s CO, emission for three types of scenarios (excl. net CO, absorption by forests).
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GHG Costs of Damage from
emission adaptation to the negative climate
reduction + [new climate + |effects

costs conditions

Overall costs to
the economy

Benefits from
positive climate
- |effects =

Figure 2. Calculation scheme to minimize the overall costs in the third type scenarios.

general nature, that it was rather an illustration to
attract attention, than an appeal for concrete eco-
nomic action. A research by Potsdam Climate Insti-
tute published in 2013 appears to be a much more
serious effort, having integrated the entire available
information on the prospective damage depending
on the global temperature growth. However, this was
accomplished for only three, obviously most vulner-
able, world regions: Africa to the south of Sahara,
South-East Asia, and South Asia, see Schellnhuber
et.al. (2013).

Starting from a certain limit, net impact of climate
change (balance of negative and positive effects) be-
comes negative even for northern countries. We may
have already approached this limit. Evolution of av-
erage annual temperature in the territory of Russia
between 1976 and 2011 accounts for nearly 1.5°C. We
now can see a more “nervous’ climate with a large
number of temperature jerks (heat waves and “un-
expected” devastating frosts), more prominent pre-
cipitation (rain showers, snowfalls and snowstorms),
strong winds, droughts, and floods. The costs of air
conditioning tend to exceed heating cost savings,
even if the latter were obtained. Damage caused by
devastating floods and deluges exceeds potential ben-
efits that might be brought by a longer vegetation pe-
riod and higher crops yield. Higher temperatures and
weaker ice in the North are by far “compensated” by
permafrost melting, increasing number of snowstorms
and gales, strong bank and shoreline erosion, etc.

A detailed status report and an analysis of the
available information to assess the damage were
accomplished in 2011 by a team of Russian climate
experts and economists in Macroeconomic Impacts
(2011). Somewhat more detailed summaries of the
negative and positive effects for the coming 10-30
years were presented by WWF Russia for 11 subjects
of the Russian Federation located in the Russian
Arctic and the Far East in Kokorin et.al. (2013). Re-
gretfully, the information is presented as text de-
scriptions of the prospective problems, and is dif-
ficult to translate into numerical parameters, let
alone in the monetary terms. There are quite a few
objective reasons for that.

In the first place, there is a need for very long-
term (30-50 years and beyond) climate and eco-
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nomic projections and plans. Inertia of the climate
system is very significant, and our today’s action
determines the situation to be faced in 30-50 years’
time, no sooner than that. However, beyond that
time the difference may be very substantial, accord-
ing to the recent Special Report of the Intergovern-
mental Panel on Climate Change (2012) on extreme
weather events. For example, in 50-60 years’ time
devastating heat waves may occur either once every
3 or every 7 years. Obviously, both damage and prep-
aration (adaptation) for diverse frequency of weather
events will demand diverse investment. Prospective
incongruity of climate projections that are based
on different emission scenarios can be clearly seen
on the interactive map presented on the website of
Voeikov Main Geophysical Observatory.

So long planning period is not only about figur-
ing out what is cheaper: to pay three times less to-
day or three times more 40 years later. It is also a
new lifestyle and a new economic guidance. So far,
many countries, including Russia, are not used to
being seriously conscious about such distant future.

Secondly, the globality of the problem. Emis-
sion reduction in an individual country is no solu-
tion. Only emission reduction by all countries can
mitigate climate change. Therefore, there should
be a very complex cooperation between the largest
economies, primarily China, India, and the U.S., to
promote emission reduction in “equal” shares. Quo-
tation marks that enclose the word “equal” are not
incidental; they suggest a balance to reflect different
levels of economic development and the differences
in the economies. This is exactly an issue that is be-
ing discussed by the UN FCCC, which in late 2011
came up with a decision that the corresponding new
agreement was to come into force only in 2020*. This
rescheduling reflects objective difficulties, primarily
lack of accurate calculations of damage versus emis-
sion reduction costs for the largest economies.

Thirdly, climate change is a combination of an-
thropogenic impact and long-term natural varia-
tions, including possible human interference with
these variations. This means that global surface air

4 For UN FCCC documents see www.unfccc.int. For a review of the
course of negotiations see www.wwf.ru/climate.
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Source: data from Trends in Global CO, Emissions, 2012 Report (2012).
Figure 3. CO, emission from energy and cement production, which is the largest (~70%), but not the only, component of
global anthropogenic emission of greenhouse gases.

temperature growth is not smooth, intermitting or
speeding up at times. The same essentially refers to
the number and intensity of dangerous events®. Poli-
ticians and incompetent people might then have a
wrong impression that the global warming is over,
which obviously does not encourage making long-
term and costly decisions.

And finally, there is a fundamental problem deal-
ing with complete account of damage. One can es-
timate the costs of shifting the entire population of
a small island state to, say, Australia, including the
costs of moving and settling, creation of jobs and
infrastructure. But can one assess the costs of ex-
tinct wildlife of this island? This problem is directly
related to the long-discussed issue of payments for
ecosystem services and nature preservation.

Nevertheless, according to the opinion of econo-
mists, in particular those participating in the prepa-
ration of the next (Fifth) IPCC Assessment Report,
there is no other way. Let it be excluding ecosystem
services and only for an incomplete set of danger-
ous events, but the damage is to be estimated for all
leading economies and compared to their emission
reduction costs. Otherwise costly scenarios, for ex-
ample, “450 ppm” by IEA or complete transition to
renewable energy sources are hanged in the air and
treated extremely skeptically by the business com-
munity and officials.

INTERNATIONAL COMMITMENTS FOR
GREENHOUSE GAS EMISSION REDUCTION

In the 2000-s, the situation with global GHG emis-
sion was different from that at the moment of sign-

5 See, for example, materials of Roshydromet’s monthly electronic
bulletin “Climate Change” at www.global-climate-change.ru or
www.meteorf.ru.

ing UN FCCC and developing the Kyoto Protocol. At
that point the main role was played by the developed

countries, whereas now the largest developing coun-
tries, primarily China and India, are responsible for
nearly entire global emission growth, see Fig. 3. Ac-
cording to Agibalov & Kokorin (2010), this has given
birth to a new concept of global action, where emis-
sion is cut by all countries, but developed economies

provide financial and technical assistance to the de-
veloping states. This concept backs development of
a new climate agreement in the UN, which is to be
adopted in late 2015 and to come into force in 2020.

Based on the national situations and proposals
for the global agreement, 5 groups of countries can
be identified, whose opinions, for the sake of brevity,
are presented in a summary Table 3.

Incongruity of opinions presented in Table 3 is so
substantial, that a fast consensus is unlikely. Never-
theless, it is very important for Russia to formulate
its own targets for the expected term of the new UN
FCCC agreement, i. e. for 2020-2030.

POSSIBLE RUSSIA'S GHG TARGETS FOR
2020 AND 2030

Under the circumstances, it doesn’t seem to make
much sense to discuss the level of GHG emission
in our country in 2050 or beyond. A declaration
that emission cannot be abruptly reduced would be
equally strange, opposing Russia to the developed
countries and exposing it to criticism by environ-
mental experts. Therefore, no wonder that in the
G8 Declaration (2009) Russia did not object to the
common recommendation on emissions reduction:
global by 50% and those by developed countries by
80%. However, A. V. Dvorkovich, the Russian Sherpa,
pointed out that the range was very wide for Rus-
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Table 3. Attitudes of various countries to long-term commitments for GHG emission reduction.

including Russia

stabilization, as the country develops.

Countries National situations Proposals on emission reduction
commitments
Developed In most countries, emissions are already declining It is important, as soon as practicable, to
countries, (new technologies introduction rates are ahead of GDP | transit from hampering the growth of global

growth). These countries have low-carbon development
scenarios until 2030 and 2050, which assume 80% or
more emission reduction. However, these scenarios
assume certain external prerequisites, including
low-carbon development of developing economies,
primarily China and India. Russia is undergoing a slow
emission growth trend, which is to be replaced with

emission to the emission reduction in
absolute figures. Global emission peak is to
be overcome before 2020.

General commitment by all countries to
halve global emission by 2050 (compared

to the 1990, 2000, or 2005 levels, different
countries use different years). The majority of
developed countries are prepared to cut their
emissions by 80% by 2050.

China and India

of the introduction of new technologies).

Emissions are growing very fast. These countries are
responsible for 80% or more of the global emission
growth. They lack optimized economic development
scenarios, which would guarantee 50% reduction of the
global emission by 2050 (even if developed countries
bring down their emissions by 80%). Until mid-2020s,
these countries can see no way of reining in the
growing emission (production growth is by far ahead

India’s priority is combating poverty. Only when this
challenge has been addressed, the country will be
prepared to put low-carbon development first.

Vigorously opposed to any numerical
parameters of the global emission, including
50% reduction by 2050 or setting any year as
the emission peak. For 2020, agree to make
emission reduction commitments in specific
units (2-3% annual reduction of emission
per unit of GDP), but not for emission
stabilization.

India firmly couples its commitments with
external financial aid.

Brazil, South
Africa, Mexico,
South Korea,
Indonesia, etc.

strongly determined by external aid.

Emissions are growing, but there are economic
development projections and scenarios that will lead
to the stabilization of emissions by these countries in
early 2020-s (transition to low-carbon development).
For Brazil and Indonesia, emission dynamics are

Occupy an intermediary position between
developed countries and China and India.
Are prepared to join up the common
commitment by all countries for 50%
reduction of the global emission by 2050.
Willing to make commitments in specific
units that will lead to their emission
stabilization by 2020.

Saudi Arabia,
Qatar, United Arab
Emirates, Kuwait,
etc.

Extremely high per capita emission (yet not high in
absolute terms). Fearing that other countries’ low-
carbon development may bring oil demand down.

Opposed to any numerical emission
reduction commitments for states that do not
have the status of developed countries in the
UN FCCC (i. e. for themselves).

Nearly 100 least
developed island/
highland, etc.

states vulnerable to climate change.

Low emissions. Regardless of the economic
development dynamics or type, these countries provide
no impact on the global emission. Are particularly

Advocate radical and immediate reduction
of the global greenhouse gas emission.

sia: in 2050 emission could be 20 or 60% below the
1990 level.

On the other hand, of course, there is a need
for GHG assessments and targets for the years to
come. On the international level, GHG emissions
have become an indicator of a country’s develop-
ment, energy efficiency, and environmental policy.
No development projections can ignore GHG emis-
sion levels. This is pertinent to Russia as well; in late
March 2013 Russian Prime Minister signed a new
Social and Economic Development Projection for
the Russian Federation until 2030 (2013), which was
prepared by the RF Ministry of Economic Develop-
ment (MED). This document outlines the following
emission trends: in the 2010-s GHG emission will
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be slowly growing to reach 75% of the 1990 level by
2020 and then drop to 70% of the 1990 level by 2030.
As of 2011, the emission stayed at 69%, for details
see the discussion of Table 1 above; see also NIR
RF (2013). This projection excludes CO, absorption
by forests and deals only with GHG emission in the
Russian economy.

However, in the above projection GHG param-
eters are sort of separate from the presented macr-
oeconomic scenarios: conservative, innovative, and
accelerated. No GHG emission estimation by scenar-
ios was done prior to the projection development. To
a certain extent, one may presume that GHG emis-
sion (same as energy consumption) is less depend-
ent on the implemented scenario, than other pa-
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reduction

TAX — a BAU scenario with additional introduction of CO, charges since 2020, rising from USD 15 to 80 per ton. A second
type scenario (see Table 2), which sets a special emission reduction target: 50% of the 1990 Llevel by 2050.

Figure 4. Evolution of Russian CO, energy-related emission by scenarios; calculations by IEP using the TIMES model.

rameters, including GDP growth rates, consumption
of certain products, etc. In the innovative scenario,
GDP growth is higher, but since energy efficiency
technologies are introduced faster, overall emission
dynamics may be quite close to the conservative
scenario. Nevertheless, exploring the correlation of
GHG emission dynamics with the development of
Russia’s entire economy, as well as of individual sec-
tors, and further with individual measures is defi-
nitely an important task.

Setting this task is being discussed by the federal
government in the context of setting a national GHG
target, which, in its turn, is required for detailing
our participation in the new UN FCCC international
agreement. At the moment of this paper submission
(late June 2013), all federal ministries have agreed
to the draft government decree specifying the 2020
target as keeping the emission at 75% of the 1990
level. The draft further stipulates that the above tar-
get needs to be broken down by sectors of economy.

The authors have estimated Russia’s CO, emis-
sion, and this effort became one of the first steps to
addressing the goal. The Gaidar Institute for Eco-
nomic Policy (IEP) for the first time in Russia used
TIMES, a macroeconomic model developed under the
aegis of IEA and based on ETSAP database of prices
and technologies, which is broadly used worldwide
(these analytical tools are combined in the TIAM
complex), see Gordeev et al. (2011) and Kokorin et

al. (2011). World Wildlife Fund (WWF Russia) was
actively involved in the preparation of primary data
for Russia and in the general task setting. The effort
also sought to attain an important research goal: it
was the first experience of running the TIMES model
in Russia. This model always balances demand and
supply by all types of products, including energy and
financial resources. It does not let a country to “live
on credit”, so not all scenarios can be run.

From the modeling point of view, our calcula-
tions are in many respects similar to the research
accomplished by IEA for Russia in IEA Outlook for
Russian Energy (2011). However, an important dis-
similarity was using GDP growth parameters equal
to those used by the RF Ministry of Economy in the
innovation scenario of the Projection (2013): 4% un-
til 2030 (according to IEA, since 2010 average annual
GDP growth equals 3%). Beyond 2030, GDP growth
rates in our calculations are 3.5%, and beyond 2040
they are 3%. Like in the RF MED’s innovative scenar-
io, we assumed a higher, than IEA, energy efficiency
improvement rate.

These calculations were made for the economi-
cally optimal development both with (second type
scenarios) and without (first type scenarios above)
a specific target, see Tables 1 and 2. This paper
does not seek to provide a complete description of
the modeling results, as there will be special pub-
lications on this topic. IEP is carrying on with the
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calculations, working with the TIMES model in co-
operation with the Russian Presidential Academy of
National Economy and Public Administration (ANE)
and other research groups. Let us point out that in
2013 a review paper was published (Bashmakov &
Myshak, 2013), which analyzes modeling efforts by
all Russian research groups, including IEP and ANE.
Therefore, here we shall only provide two of our re-
sults, which are most relevant to setting Russia’s na-
tional GHG target for 2020-2030.

Firstly, our calculations confirm, that the innova-
tion scenario, which includes active implementation
of the energy efficiency and energy savings poten-
tial, indeed results in the GHG emission dynamics as
shown in the RF MED projection for 2030, see Fig.4.
The emission shows moderate growth at the begin-
ning, then comes out on a plateau and finally goes
down to 65-70% of the 1990 level. However, in the
2030-s emissions stabilize on this level, and special
costly measures are required to further bring them
down (for example, emission charges, which are yet
to be justified by the estimates of damage caused by
negative effects of climate change). Special meas-
ures might be taken earlier; for example, introduc-
tion of emission charges in 2015 would help to grad-
ually reduce CO, emissions to 50-60% of the 1990
level, see Fig. 4.

Secondly, our calculations show that if our coun-
try’s development is not accompanied by introduc-
tion of new technologies, which are already eco-
nomically viable, we may have to face a substantial
emission growth. Figure 4 shows the results of the
BAU (“business-as-usual”) scenario, which corre-
lates with the innovation scenario by RF MED until
2030. The BAU scenario does not assume any special
measures to reduce emissions, but the private sec-
tor shifts to new technologies as they become cost-
effective. Along with BAU, a BASE scenario was cal-
culated, in which GDP growth is the same as in BAU
(4%), but no new technologies are introduced. Tech-
nology shift is prevented by other factors, not de-
scribed in the model. These may include high busi-
ness risks, too short business plan periods, outflow
of capital, imperfect legislation or law enforcement
practices, etc. Russia’s energy-related GHG emission
in 2010-2011 prompted us to calculate the BASE
scenario (data for 2012 were not available at the mo-
ment of completing that work). In 2003-2008, it only
grew up by 5%, in 2009 dropped by 5%, in 2010 re-
covered to reach the 2008 level, and in 2011 rose by
another 5%, see Fig. 4. Therefore, in 2011 a substan-
tial diversion from the BAU scenario was observed.

This might have been a result of environmental
factors (a colder winter and/or smaller water run-off
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of rivers, which affects hydro power plants). However,
in a large country like Russia, where a cold winter
in one part of the territory is usually made up by a
warm winter in the other part, etc., the role of envi-
ronmental factors is relatively small, and so the rea-
son is more likely the fact that cost-effective tech-
nologies are not being introduced. For a combination
of reasons, the private sector chose a path, which is
closer to the BASE scenario, than to the BAU. Obvi-
ously, this situation cannot last long, but at the mo-
ment we are facing a devastating emission growth.
The task for the near future is to direct the devel-
opment along the economically optimal BAU scenar-
io, i. e. remove barriers that are currently pushing the
private sector to the BASE trajectory. If this is accom-
plished, the goal of keeping emissions at, or below,
75% from the 1990 level may be attained. Otherwise,
if a shift from BASE to BAU takes place only around
2020, 80% of the 1990 level, or even a little more than
that, should be expected. Of course, emission level
is not the main problem; far more important is that
this development trajectory has no positive perspec-
tive, bringing increasingly substantial loss of com-
petitiveness and strong economic perturbations.

CONCLUSION

From the GHG emission dynamics point of view, glo-
bal and Russian economic and energy sector devel-
opment scenarios can be split into two groups. While
in one group of scenarios the emissions grow, in the
other they decline considerably. However, there is no
inconsistency between them; the difference is deter-
mined by how climatic risks are accounted. In the
first case they are viewed as negligible, while in the
second they are dominating and requiring emission
reduction regardless of costs. Directed by the pre-
cautionary principle, environmental organizations
and the society insist on the implementation of the
second type scenarios.

We will know which scenarios are more correct,
i. e. find the truth in between, only when climatic
losses and risks are correctly and in full detail calcu-
lated for all large countries of the world, including
Russia. Damage and costs of adaptation to negative
effects of anthropogenic climate change are to be
compared with the costs of accelerated reduction of
greenhouse gas emissions. Then it will be possible
to develop models and scenarios of the third type,
which would optimize overall costs over several dec-
ades or even a longer period.

TIMES, an internationally recognized model, was
for the first ever time used in Russia for calculations.
The results confirmed that the innovation scenario
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of Russia’s development until 2030 prepared by RF
MED leads to the stabilization of CO, emission level.
Until 2020 the emission will be growing up to ap-
proximately 75% of the 1990 level, and by 2030 it
will decline to 70%. These values can be taken as
Russia’s GHG targets until 2030. Further emission
reduction will require taking special measures, for
example, emission charges. Nevertheless, with co-
ordinated emission reduction action by all largest
countries, by 2050 Russia can reduce its emission to
50% or even less. This level can be taken as a global
action target in the process of developing a new cli-
mate change agreement by the UN.

Attaining the above GHG goals requires economi-
cally optimal development of Russia’s economy, with
energy efficient technologies being introduced as
soon as they become cost-effective. However, this
has not been the case in the recent years. It is im-
portant to explore devastating GHG emission growth
in Russia’s energy sector and the entire economy in
2010-2011, and to minimize economic and legislative
reasons behind this growth. This should be the core
element of Russia’s GHG emission reduction action in
the near future.

REFERENCES

Agibalov S., Kokorin A. O., “Copenhagen agreement — a new par-
adigm of climate problem solving” [Kopengagenskoe soglash-
enie — novaya paradigma resheniya klimaticheskoy problemy].
Voprosy Ekonomiki — Economic Issues, 2010, no. 9, pp. 115-132
(In Russian).

Bashmakov I. A. (2009) Low-Carbon Russia: The Year 2050 [Nizk-
ouglerodnaya Rossiya: 2050 god]. Moscow, CENEf Publ. 197 p.
(In Russian).

Bashmakov I. A., Myshak A. D. (2013) Factors determining green-
house gas emissions in Russian energy sector: 1990-2050. Part
2: Prognoses for 2010-2060 [Faktory opredelyayuschie vybrosy
parnikovykh gazov v sektore ekonomiki Rossii: 1990-2050.
Chast 2: prognozy na 2010-2060 gody]. CENEf Publ: Moscow,
107 p. (In Russian).

BP Energy Outlook 2030 (2012), London, BP, available online at:
www.bp.com.

Deng Y. Y., Blok K., van der Leun K., “Transition to a fully sustain-
able global energy system”, Energy Strategies Review. 2012, vol.1,
issue 2, pp. 109-121, available at: http://dx.doi.org/10.1016/j.
esr.2012.07.003.

ERIRAS-REA (2012) Global and Russian Energy Outlook up to
2035 [Prognoz razvitiya energetiki mira i Rossii do 2035 goda].
Moscow, ERIRAS-REA, available at: http://www.eriras.ru/files/
inei_rea_finall_0404dlja_sajta.pdf (In Russian).

ERIRAS-AC (2013) Global and Russian Energy Outlook up to 2040.
ERIRAS-AC, Moscow, available at: http://www.eriras.ru/files/
Global_and_Russian_energy_outlook_up_to_2040.pdf.

GEA (2012), Global Energy Assessment — Toward a Sustainable Fu-
ture, Cambridge Univ. Press, Cambridge UK and NY, USA and
the International Institute for Applied System Analysis, Lax-
enburg, Austria, available at: www.globalenergyassessment.org.

Gordeev D. S, Gritsevich I. G., Kokorin A. O. Russian energy future
2050. Regular ETSAP Workshop, Athens, 9 Nov. 2011, available
at: http://www.iea-etsap.org/web/Workshop/Athens_Greece_
Nov_2011/ETSAPGordeev.pdf.

GP & EREC (2009) Energy revolution. Perspectives for establishment
of a system of energy security of Russia. Russia energy [r] evolu-
tion. Greenpeace International, EREC, available at: http://www.
energyblueprint.info/822.0.html.

GP & EREC (2010) Energy [r] Evolution a Sustainable World Energy
Outlook. Greenpeace International, EREC, available at: http://
www.energyblueprint.info/1201.0.html.

G8 Declaration (2009) Responsible leadership for a sustainable
future, Italy, available at: http://www.g8italia2009.it/static/
G8_Allegato/G8 Declaration 08 07 _09_final%2c0.pdf.

IEA WEO (2012) World Energy Outlook 2012, available at: http://
www.worldenergyoutlook.org.

IEA (2012) Energy Technology Perspectives 2012, available at: www.
iea.org.

IEA Special Report (2011) Are we entering a golden age of gas?
World Energy Outlook 2011, available at: http://www.worlden-
ergyoutlook.org/golden_age_gas.asp.

IEA Outlook for Russian Energy (2011) World Energy Outlook 2011,
Part B, available at: http://www.worldenergyoutlook.org.

IPCC (2007), Climate Change 2007: Synthesis Report. Contribution
of Working Groups I, II and III to the Fourth Assessment Report
of the Intergovernmental Panel on Climate Change. Core Writ-
ing Team, Pachauri, R.K and Reisinger, A. (eds.). IPCC, Geneva,
Switzerland, available at: www.ipcc.ch.

Kokorin A. O., Kuraev S. N., Yulkin M. A. (2009), Review of the Nico-
las Stern Report “Economic of Climate Change” [Obzor doklada
Nikolasa Sterna “Ekonomika Izmeneniya Klimata]. Second edi-
tion. WWF, SPF. Moscow, WWF Russia Publ., 60 p., available at:
http://www.wwf.ru/resources/publ/book/329 (In Russian)

Kokorin A.O, Gritsevich I. G., Gordeev D. S. (2011) Russian Energy
Future 2050 and GHG Levels. Yale Center for Environmental
Law and Policy Webinar 17 November 2011, available at: ht-
tps://yaleenvirocenter.webex.com/mw0307]/mywebex/default.
do?siteurl=yaleenvirocenter.

Kokorin A. O., Smirnova E. V., Zamolodchikov D. G. (2013), Cli-
mate Change. Book for Teachers of the Upper School. [Izmenenie
klimata. Kniga dlya uchiteley starshikh klassov obscheobrazo-
vatelnykh uchrezhdeniy] Issue 1. Regions of the North of the
European part and West Siberia of Russia. Moscow, WWF Rus-
sia, 220 p., available at: http://www.wwf.ru/resources/publ/
book/807 Issue 2. Far East Regions. Moscow, WWF Russia, 234
p., available at: http://www.wwf.ru/resources/publ/book/809
(In Russian).

Macroeconomic Impacts of Climate Changes Assessment on the
territory of Russia Federation for the Period up to 2030 and
Further. [Otsenka makroekonomicheskikh posledstviy iz-

65



Review of Business and Economics Studies

Volume 1, Number 1, 2013

meneniya klimata na territorii Rossiyskoy Federatsii na pe-
riod do 2030 goda i dalneyshuyu perspektivy] Kattsov V. M.
and Porfirev B. N. (eds.). Moscow, Federal Service of Russia on
Hydrometeorology and Monitoring of the Environment, 2011,
252 p., available at: http://www.voeikovmgo.ru/ru/otsenka-
makroekonomicheskikh-posledstvij-izmeneniya-klimata
(In Russian).

McKinsey & Company (2009) Pathways to an Energy and Carbon
Efficient Russia. Moscow, available at: www.mckinsey.com.

NIR RF (2013). National Inventory Report of the Russian Federation
to the UNFCCC, Common Reporting Format, available at: http://
unfccc.int/files/national_reports/annex_i_ghg inventories/na-
tional _inventories_submissions/application/zip/rus-2013-crf-
13apr.zip.

Prognosis of Social Economic Development of the Russian Federation
by 2030 [Prognoz socialno ekonomicheskogo razvitiya Rossi-
yskoy Federatsii na period do 2030 goda] Russian Ministry of
Economic Development. Moscow, 2013, 337 p., available at:
www.economy.gov.ru (In Russian).

Roshydromet (2008), Assessment Report on Climate Change and
Its Consequences in Russian Federation Meleshko V. P. & Se-
menov S. M. Roshydromet: Moscow, available at: http://cli-
mate2008.igce.ru/v2008/pdf/resume_ob_eng.pdf.

66

Schellnhuber, H., Hare, B. et al. (2013), Turn down the heat: climate
extremes, regional impacts, and the case for resilience — full report.
Washington DC: World Bank, available at: http://documents.
worldbank.org/curated/en/2013/06/17862361/turn-down-heat-
climate-extremes-regional-impacts-case-resilience-full-report.

Special Report of the Intergovernmental Panel on Climate Change
(2012) Managing the risks of extreme events and disasters to ad-
vance climate change adaptation. IPCC, available at: www.ipcc.ch

The Economics of Climate Change (2006) The Stern Review, HM
Treasury, UK.

Trends in Global CO, Emissions, 2012 Report (2012). EC Joint Re-
search Center, PBL Netherlands. 40 p., available at: http://
edgar.jrc.ec.europa.eu/CO2REPORT2012.pdf.

Veselov F. V. Makarov A. A., Malakhov V. A. (2012) Scenarios of CO,
emissions in Russia by 2050 — Energy and Economics Dimension.
[Stsenarii emissii CO, v Rossii do 2050 goda — energeticheskoe
i ekonomicheskoe izmerenie]. ERIRAS. Presentation in Carn-
egie Centre. Moscow, 26 January 2012 (In Russian).

WWF International & Ecofys (2011) The Energy Report. 100%
Renewable Energy by 2050. WWF, Ecofys, OMA. 2011, 253 p.,
available at: http://wwf.panda.org/what_we_do/footprint/cli-
mate_carbon_energy/energy_solutions/renewable_energy/sus-
tainable_energy_report/.



Review of Business and Economics Studies Volume 1, Number 1, 2013

Ways to Maintain Sustainable System
of Managing Reputational Risks Within
Suppliers Relations’

Taisiya IZNOVA
Economic Analysis Department, Financial University, Moscow
[_taisia@mail.ru

Olga EFIMOVA, Ph. D., Professor
Economic Analysis Department, Financial University, Moscow
oefimovaZ002@mail.ru

Abstract. Reputational risk is the main threat to one’s ability to maintain sustainable development because it
influences company’s long-standing position. However, very little empirical research has been carried out to
determine how to manage reputational risk using sustainability reporting. This paper addresses the problem
of reputational risk within supplier relations system. The paper proposes an approach based on identification
of key suppliers to understand their needs and expectations and development of specific recommendations
on disclosure. In the paper we propose a methodology of assessing reputational risk in supplier relations
system. For this purpose it was proposed to divide suppliers depending on geographical criteria and duration
of cooperation with the client company. Also an approach was proposed to select expectation criteria and
indicators. It must be underlined that by reputational risk we understand the probability that reputation will
suffer, and direct economic loss will follow. That loss can be regarded as reputational loss. Having assessed
probable reputational loss it seems reasonable to propose indicators to disclose. Such indicators are proposed
for both the internal accounting system (to manage reputational risk) and for disclosure to third parties.
Results of the assessment showed significance of suppliers relationship system control and represented
indicators to disclose.

AHHOTauua. PenyTauMOHHbINA pUCK NpeacTaBnget coboi rnaBHy yrpo3sy Aas CNocoOHOCTM KOMNAHUK

K NMoALep>KaHWi YyCTOMYMBOIO Pa3BUTUSI, MOCKO/bKY AaHHbIM PUCK OKa3blBAET BAUSIHUME HA LOJATOCPOYHOE
nonoxeHne komnaHuu. OgHaKo NPoBeLEHO KpalHe Mano IMNUPUYECKUX UCCNElOBAHMI C LLeNblo ONpeaenuTb,
KaK ynpaBnaTb penyTaLuMOHHBIMU PUCKAMM C MOMOLLbI OTYETHOCTM MO YCTOWYMBOMY pa3BUTUIO. B HacTodwew
cTaTbe paccMaTpuBaeTcs npobneMa penyTauMOHHbIX PUCKOB B CMCTEME OTHOLUEHWI C NOCTaBLUMKAMMU.

B paboTte npepnaratoTcs NoaxoA, OCHOBAHHbIM Ha onpeaeneHnn KYeBbiX MOCTABLLMKOB C LLebH
noeHTMdMKaLUM X NOTPebHOCTEN U OXMAAHWIA, U pa3paboTKa KOHKPETHbIX peKOMEHAALMI N0 PACKpPbITUIO
nHdopMaumu. B nccnenoBaHum npefnoxeHa MeTo40/10MMsA OLEHKM penyTaLMOHHbIX PUCKOB B CUCTEME
OTHOLUEHWUI C NocTaBlLMKaMu. Ins peanusaumm LaHHONW Lenu H6bi10 NpeanoXeHo pa3fenuTb NOCTaBLIMKOB

B 3aBMCMMOCTM OT reorpaduyeckoro KpUtTepmsa U OJAUTENbHOCTU COTPYAHMYECTBA C KOMNAHMEN KJIMEHTa.
Takxxe 6bl710 NPeaIoXKeHO YCTAHOBUTb KPUTEPUU OXKMOAHUI U UX NoKazaTenu. CneayeTt NnofYepKHYTb, YTO

noj, penyTaLMOHHbIM PUCKOM Mbl MOHMMAEM BEPOSATHOCTb YXYALIEHWUS AEN0BOM penyTauuu u nocaeayoume
npsiMble 3KOHOMUYECKME NMOTEPU, KOTOPbIE MOXHO OTHECTU K penyTaLMoHHbIM notepsm. OLueHUB BEPOSTHbIE
penyTaunoHHbIe NOTepH, NPEACTABASETCS Pa3yMHbIM NPEANOXMUTb MOKa3aTeNu K packpbiTUio. Takue
nokasaTenu npefyioXeHbl Ansg obenux cucteM — BHYTPEHHEro yyeTa (B Lensx ynpaBieHus penyTaLMOHHbIMU
pPUCKAMM) U PaCKpbITUS UHDOPMaLMK AN 3aMHTEPECOBAHHbIX UL, B pe3ynbtaTe NnpoBeAeHHOM OLEHKHM
NMoOKa3aHa 3HaYMMOCTb KOHTPO/S 38 CUCTEMOM OTHOLLUEHMI C MOCTAaBLLMKAMM M NPeAOXKeHbl NOKa3aTenu

K packpbITHio.

Key words: Assessing reputational risks, suppliers relationship system, stakeholder expectations.

* Pa3paboTka YCTOMYMBOM CUCTEMBI OLLEHKM PEMYTaLMOHHbIX PUCKOB KOMMAHUM B OTHOLUEHMSX C MOCTaBLUMKAMM
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INTRODUCTION

Sustainable development has been defined in many
ways, but the most frequently quoted definition,
which has been proposed by World Commission on
Environment and Development (1987), is that sus-
tainable development is development that meets the
needs of the present without compromising the abil-
ity of future generations to meet their own needs. As
it was marked by Steurer (2002) Brundtland Report
outlined sustainable development as an environ-
mental concept for the macroeconomic level.

Applying this definition regarding corporation
limits we realize that on one hand corporations are
definite parts of the world economy’s sustainable
development process, on the other — they are eco-
nomic units which face the necessity to maintain
their own sustainable development.

As R. Steurer and M. E. Langer (2005) underline
in their research from a historical point of view,
shareholders relations management (SRM) emerges
as the latest stage of an old research tradition which
addresses various forms of business—-society rela-
tions. Numerous works in this tradition can be found
throughout the 20th century (Clark, 1939; Bowen,
1953; Heald, 1957; Walton, 1967). However, while
neoclassical economists saw firms as closed systems
only concerned about their shareholders, those fo-
cusing on business-society relations opened the
firm up to its societal context and, thus, positioned
themselves beyond the neoclassical mainstream
(Dill, 1958; Andriof et al., 2002) — at least until the
mid 1980s. In 1984, Freeman’s (1984) book Strate-
gic Management: A Stakeholder Approach established
SRM as a popular research field.

Based on Adam Smith, the neo-classical eco-
nomic paradigm perceives firms as more or less
closed systems with their only concern being the
satisfaction of their shareholders. However, from
the early 1980s onward, a new business—society
paradigm unfolded, “articulating the need for busi-
ness to be, in some respect, responsible to society”
(Andriof et al., 2002). As it has been argued by Cragg
and Greenbaum (2002), a critical point of this new
paradigm is that “corporate officials confront the
world as an arena of opportunities and constraints
in relation to organizational goals”, whereby the
definition of this arena strongly depends on stake-
holder interests.

Edgley (2010) underlines that firms seem to have
a pressing need to understand and meet stakeholder
information needs, perhaps because firms need to
better report information with a view to “inform or
influence its target audience”.

68

As it has been demonstrated through numerous
researches, the possibility of company to develop
sustainably is determined by its ability to satisfy all
the stakeholders groups and to keep the balance of
their interests.

Suppliers relationship system and its reputa-
tional risk dramatically influence client company
opportunities to maintain sustainable development
for following reasons:

e Reputational risk is the main threat to sustain-
able development ability because the considered risk
influences company’s long-standing position;

« Effective suppliers relationship system can
minimize informational influence and manage ex-
pectations;

e Only by applying deep consideration system of
suppliers perception client company is able to main-
tain long-lasting relationship, when all of the par-
ties get their benefits.

1.1 CONTEXT

The system of corporate reporting is a subject to
constant development, caused by ever-changing ex-
pectations and demands on the part of stakehold-
ers, particularly shareholders and investors. At the
same time, the demands of this group are ultimately
aimed at building the effective relationship system
with a diverse group of stakeholders — employees,
customers, suppliers, local communities and the me-
dia. By effective relationship we mean a system of
relations where the costs are predictable and con-
trollable, and cooperation leads to the increment of
company’s value and contributes to the sustainable
development of the company.

Reputational risk is the main risk, a threat to a
system of effective relationships with stakehold-
ers, and corporate reporting in its turn is the main
tool for controlling this risk. At present, more and
more companies realize that their corporate report-
ing can be a powerful tool that allows maintaining
a dialogue with stakeholders, thus solving a critical
problem of managing reputational risk.

Economist Intelligence Unit’s research (2005)
demonstrated that reputational risk is at the top
of risk managers’ list of priorities; it is perceived as
substantially more significant factor than regulatory
risk and human capital risk. Though the reputation-
al risk has been ranked that high, the topic still re-
mains uncovered. Regulators, industry groups, con-
sultants, and individual companies have developed
elaborate guidelines over the years for assessing and
managing risks in a wide range of areas, from com-
modity prices to control systems to supply chains
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to political instability to natural disasters. Eccles
(2007) underlines that, in the absence of agreement
on how to define and measure reputational risk, it
has been ignored.

The problem of reputational risk as category is
widely covered by many authors (Arif Zaman, Jenny
Rayner, Alex Harris). This paper addresses the prob-
lem of reputational risk within supplier relations
system. The paper proposes an approach based on
identification of key suppliers to understand their
needs and expectations and development of specific
recommendations on disclosure.

1.2. RESEARCH DATA

In the paper we propose a methodology of assess-
ing reputational risk in supplier relations system.
To develop this methodology we have analyzed the
sensitivity of 9 groups of suppliers. To provide the
analysis we have reviewed 15 suppliers: 30% of them
were local; 13% were global overseas and 57% were
overseas local suppliers. 13% of suppliers structure
were agents, 87% were direct suppliers. Constant
suppliers occupy 30%, new suppliers — 13%, ex-
isting — 57%. Suppliers provide the company with
chemical raw materials and equipment.

1.3.HYPOTHESIS DEVELOPMENT

The above discussion on the value of information for
managing reputational risks helps in formulation of
the following hypotheses:

Hypothesis 1: Status of supplier company and du-
ration of cooperation with the client company influ-
ence the sensitivity of information perception.

On the first stage we propose to analyze com-
pany suppliers’ structure depending on their geo-
graphical position and duration of cooperation
with the company. Expectations from global sup-
pliers are always higher than those from local part-
ners. Yet making relationship with global suppliers
lays risk-free basis for client company supply chain,
while selecting international local suppliers pro-
vides added value.

Hypothesis 2: Status of the supplier company and
duration of cooperation with the client company de-
fine threshold of sensitivity.

On the second stage we propose to use estima-
tion of risk probability. Since reputational risk con-
stantly influences the business, its minimal value is
proposed to be (0, 1). Analyzing informational crite-
ria we basically use interval (0, 1) for different sup-
pliers groups. If compliance with proposed criteria
has critical importance for new or constant supplier,

than probability of reputational risk occurrence
can stay constant for local and overseas suppliers.
If geographical characteristic of supplier has criti-
cal influence, than probability of reputational risk
occurrence can stay constant for new and constant
partners for example.

Hypothesis 3: Suppliers sensitivity to client in-
volvement into cases where other stakeholders’
rights are infringed, prospects of cooperation are
not clear and can only be assessed with interval
value.

Hypothesis 4: Reputational losses differ from rep-
utational risk, loss significance can be assessed.

Among most common reputational losses we de-
fine the situation when quality performance will be
insufficient; probability of price increase; refusal to
cooperate; failure to meet contract obligations on
delivery.

Hypothesis 5: Internal accounting indicators can
make significant contribution to identifying reputa-
tional risk.

A company willing to decrease reputational risk
has to provide internal analysis of supplier rela-
tions practice to assess whether an inappropriate
response is taking place.

Hypothesis 6: External disclosed indicators can
make significant contribution to managing expecta-
tions which form reputational risk.

2.METHODOLOGY

2.1.FIRST STEP: ANALYZING SUPPLIERS
STRUCTURE CONDITIONALLY ON CERTAIN
CRITERIA

For the purpose of identifying the expectations of
suppliers, which bring to reputational risk occur-
rence, we propose the following classification of
suppliers — we distinguish three main groups de-
pending on duration of cooperation with the com-
pany:

e New suppliers;

« Existing suppliers;

« Constant suppliers.

The expectations of suppliers also must be ad-
justed depending on the geographical characteristics:

e Local suppliers;

e Global overseas suppliers;

» Local overseas suppliers.

Local suppliers are those, whose country of ori-
gin matches with client company country; global
overseas suppliers are widely admitted as “global
suppliers”, have widely diversified branches and
provide supplies all over the world. Local overseas
suppliers are those, whose country of origin differ
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from client company country and who do not have
that much experience in export activity.

The main feature of the new suppliers is the lack
of experience of working with the client, hence the
expectation is automatically distorted in the direc-
tion of overstating or understating.

Usually in the relations with new suppliers con-
cerning main points (project price, client qualifi-
cation, transparency, etc) reputational risk level is
on its maximal value, as this group is not aware of
customer routine procedures in relationship with
suppliers. When it comes to contract signing pro-
cedures or additional requirements from client, the
risk level is a bit lower than for existing and con-
stant suppliers.

Existing suppliers already have experience of
working with the client, their expectations are gen-
erally already adjusted, but they have not yet moved
into the category of constant, hence they have high
expectations about the prospects of cooperation.

Constant suppliers are aware of all the features
of cooperation with the client, and because of the
relationship degree, customer reputation affects
them deeply, so this group is most sensitive to
changes associated with the reputation of the client,
as well as to the prospects of cooperation, as they
expect to be the first partners to receive informa-
tion about upcoming structural, industrial changes
of the client, new business directions, new contract
possibilities.

If the customer company is a global client, who
provides IFRS/GAAP reporting statement and leads
finance activity in Europe or the U.S., then the re-
quirements are becoming stricter. In this case it is
really complicated for local suppliers to follow inter-
national standards and to meet the needs of global
clients. Local suppliers’ prices are usually lower and
the products are less competitive, while their expec-
tations are minimal. Local suppliers are less suscep-
tible to the news about the client company, as their
own reputation is not that significant.

Local suppliers are able to respond more flex-
ibly to the new order inquiry, if necessary, to make
changes to an existing one, due to shorter period
of transportation. The quality system is also easier
evaluated in relations with local suppliers, as both
parties lead their activity within one system of stan-
dards.

Global overseas suppliers have high expectations
in every aspect — from selecting the right suppli-
er to the allegations of the complaint. Also, these
providers do not tend to individualize products that
provide related services which are not regulated un-
der the contract.
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Contracts with overseas local suppliers bring the
highest level of risk, so the services of agents can be
used to mitigate the customers’ risks. It is reason-
able to set the amount of costs of work with overseas
local suppliers, highlighting the amount of agency
contracts. The peculiarity of the relationship with
the agents is that, usually the agents supply more
than one type of products or services, and they are
also interested in signing and bringing to the end of
the transaction under any circumstances. Carrying
collaboration with overseas local suppliers agents
eliminate the risks, as the resolution of conflicts
due to different technical and safety standards is the
task of the agent.

2.2.SECOND STEP: IDENTIFYING SUPPLIERS
EXPECTATIONS AND ASSESSING RISK
SIGNIFICANCE

In order to provide suppliers relationship analysis it
seems reasonable to identify the following 8 factors.
Failure to meet expectations on proposed factors
can probably bring to reputational risks occurrence
(Appendix 1).

1. Placing order procedures is considered to be
the first stage in negotiation process which proves
seriousness of client’s intentions. Setting unfea-
sible deadlines to provide proposals, inexact order
and timing of order requirements demonstrate cli-
ent’s reluctance to select the most appropriate sup-
plier.

Suppliers in their turn set their expectations
while carrying preliminary contract discussions.
The high value has been placed on such factors as:
quantity of client inquiries which have been made
before accepting supplier offer; sufficiency of client
projected budget relative to market price of work re-
quired; client qualification as a customer.

Evidently that having received price inquiry
without further contract conclusion is interpreted
by supplier as market research carried by the client.
At the time of next inquiry the price will probably
increase, so it seems necessary to keep the statistics
of price inquiries which have not lead to contract
conclusion. Reasonable assumption is that when
inquiry appeals once the probability of reputational
risk occurrence has its minimal value which is 0,1%,
the probability increases simultaneously with fur-
ther appeals, reaching its maximum value (100%)
after the third client inquiry.

Assessing project benefits the supplier analyses
adequacy of client projected budget relative to costs
required; when the current/market price ratio is on
low level it implies higher expectations on further
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collaboration or probability that product/service
quality will be not sufficient in order to provide
supplier margin. If the projected budget/current
market price ratio exceeds or equals 1, client is free
to choose the best supplier, reputational risks are
at minimal value 0,1. 0,70-0,65 gap is valid when
supplier has intention to sell the product at its cost
value, which can be explained by one of following
reasons — higher expectations concerning new proj-
ects, supplier cash flow gap or product illiquidity.
When the current/market price ratio is lower than
0,65, probability of reputational risk increases up to
maximum 1, because such ratio indicates that prod-
uct quality is not sufficient.

Analyzing “client qualification as a customer”
criteria we assess sufficiency of resources required
to carry purchasing procedures. The list of required
resources is defined by industry but includes ex-
istence of qualified employers, capable of making
clear product technical requirements, carrying the
delivery process, obtaining all the license, patents,
carrying similar purchase experience. All the above
factors presence reflects in documentation pack-
age; this package sufficiency can be limited to min-
imal, enhanced or provide additional data on client
business.

2. The second proposed factor is transparency of
supplier selection and approval policy. The factor is
valuable as supplier has to have clear vision of crite-
ria required to collaborate with client. If company is
looking to provide additional value and selects the
supplier whose activity does not respond to client
supplier selection policy, following risks must be
recognized.

To provide order details transparency, the data
on suppliers’ requirements, consideration of submit-
ted applications and sizing up deadlines are to be
publicly available.

So that if required data is available, the probabil-
ity of reputational risk occurrence is at its minimal
value, if transparency is incomplete the risk prob-
ability is 0,3-0,5. If the price is inquired in low-
transparent way, risk probability achieves 0,8 level.

3. Supplier approving and contract signing pro-
cedures duration. Long approving, control and
contract signing procedures are peculiar to large
corporations. If waiting period makes the contract
performance impossible, disrupts production plan
or brings to supplier significant losses, reputational
risks increase. When assessing possible reputation-
al losses one should realize that supplier can fail to
perform the contract.

In every sphere there are routine supplier ap-
proval and contract signing procedures. The closer

duration to its extreme value, the higher reputation-
al risks are. To manage such expectations the com-
pany management can publish required information
on how long it takes to approve the contract through
internal control system, underlining time required
for new suppliers.

4. Quality of contract obligations fulfillment.
If main contract obligations (first of all payment
terms) are not fulfilled properly, this brings to repu-
tational risks occurrence. When a client makes pay-
ment before the agreed period it leads to increase
of supplier’s trust, but at the same time it raises
suppliers expectations about payment terms prac-
tice. Still if the client violates payment term having
tentative agreement it inevitably increases repu-
tational risks. Reputational losses depend on pay-
ment terms.

5. Additional requirements, which are not regu-
lated by contract. As the contract is being performed
client can make demands concerning transportation
conditions, time of delivery, payment terms, and
documentation process. One should realize that if
supplier’s expenditure required to satisfy these de-
mands is higher than expected, supplier will reim-
burse it subsequently.

If the client doesn’t make such kind of demands,
reputational risk is on its minimal value, but in
practice it is very rare. When such demands do not
damage the interests of the parties, reputational
risks will mainly influence the relationship with
constant suppliers, where agreed routine proce-
dures exist.

When additional demands do violate the interests
of the parties, reputational risks most insignificantly
appear in international local suppliers relationship,
as for such suppliers it is also routine when interna-
tional client makes lots of additional demands, which
are regulated by the law of client’s country.

6. Issues of relationships with other suppliers
(litigation, payment defaults, etc.). The practice of
relationships with other suppliers demonstrates
the dangers that threaten the supplier. Mainly this
contributes to high-profile events such as termi-
nation of contracts, defaults and subsequent legal
proceedings.

7. Relationships with other groups of stakehold-
ers, which may affect the supplier directly. Layoffs,
termination of individual contracts with clients,
failure to comply, environmental and social secu-
rity, unreasonable credit policy, differences among
the major shareholders and investors, facts of fraud
connected with the client company’s activity — all
this could have an impact on the customer’s ability
to meet its obligations as the seller.
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8. Prospects of cooperation: Suppliers who made
a single-time delivery may have high expectations
only about upcoming contracts. It is important that
the supplier is informed of the results of the first
delivery, aware of the reasons for refusal if another
order is not planned. If prospects of cooperation are
not quite clear, suppliers expectations are not satis-
fied, customer company can face future loss, if faces
with the need to carry out an order from the sup-
plier. To avoid such a situation, it is important to
inform the provider about the prospects of the order,
and the reasons of refusal.

2.3.THE THIRD STEP: ELIMINATING POTENTIAL
REPUTATIONAL LOSSES AND INDICATORS TO
DISCLOSE

We need to single out the main areas of reputational
risk in relations with suppliers. The main method
of minimizing is the constant monitoring of prob-
lematic issues and disclosure of information in case
of need. By disclosing we mean creating analytical
forms for internal analysis to manage the threats as
well as providing information for external users to
manage expectations.

After analyzing the stages of negotiations with
suppliers criteria were identified to determine their
expectations and possible future losses defining
reputational risk. In order to minimize the risks
key performance indicators that allow the client
company to control the reputational risks were pro-
posed. Internal accounting indicators are intended
to provide the company management with self-
assessment system, which is the way to manage
reputational risk on the stage when the risk is still
manageable. For example, by assessing its own staff
qualification, adequacy of budget/market ratio etc.,
the company’s management gets an opportunity to
understand possible reputational risks.

Indicators to disclose are necessary to manage
stakeholders’ expectations. By revealing costs on
long-terms contracts and routine admissions com-
pany can influence expectations hereby taking con-
trol of reputational risks.

Proposed data is shown in Appendix 2. Assessing
supplier relationship system, following losses seem
most common in practice: failure to meet contract
obligations on delivery time; probability that quality
performance will be insufficient; probability of price
increase; refusal to cooperate. To avoid these losses,
the suppliers expectations must be adjusted through
the disclosure system, at the same time internal in-
dicators must be analyzed to change relationship
style where it is critical.
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The proposed methodology can be applied to
most significant suppliers, which are important to
the client company because of high quality or in-
ternal value added, where it is critical to safe long-
lasting relationships.

3.DISCUSSION, CONCLUDING COMMENTS
AND LIMITATIONS

The paper explores suppliers’ informational expec-
tations and perceptions of customer behavior. Find-
ings suggest probability of reputational risk occur-
rence and possible reputational losses.

Managing reputational risk is a complex chal-
lenge for every company. In the paper we propose
part of supplier relationship analysis methodology.
Final purpose of such analysis is to make a contribu-
tion to minimizing the risk.

On one side suppliers themselves bring the risk
into company’s supply chain, on the other the sys-
tem of supplier relations is subject to reputational
risk. If risk level is not an object of proper control,
losses can be enormous.

In the article we have examined suppliers. The
problem is that many client companies underesti-
mate the importance of relationship with suppliers,
but this relationship dramatically influences client
company’s own clients and whole business.

Reputational risk increases when stakeholders’
expectations are higher than reality, so the best way
to manage the risk is to manage expectations. By
improving disclosure policy the company can man-
age expectations.

The best way to manage expectations about
standards and procedures is to disclose time usually
required; about budget sufficiency — price justifica-
tion; about conflicts of interests — reasons and fol-
lowing policy details.

Limitation 1: For sure every company has its own
limitations of sensitivity to business events. Proposed
expectation criteria can be changed as well. To carry
this research we highlighted general positions. Every
expectation area can be assigned with its share (spe-
cific weight) to assess aggregated reputational risk
indicator.

Limitation 2: List of reputational losses can
be specified. In practice a deep analysis cannot be
applied to all suppliers, but to those whose contribu-
tion to value creating process is the most substantial.

The purpose of the research is to realize reputational
risks in connection with client company behavior. Repu-
tational risk is on its maximum in cases when:

* Quantity of client inquiries exceeds 3 times for
all suppliers groups;
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« Sufficiency of client projected budget relative
to market price of work required is less then 0,65;

e Minimal data on client company profile
is available (constant suppliers is the only ex-
ception);

e Order details transparency is not sufficient.
In constant suppliers relationship risk occurrence
probability is indicated as 0,75;

« Duration of supplier and contract approving pro-
cedures exceeds routine admissions (for all suppliers
groups) and is less than admissions for new suppliers;

e Failure of contract obligations takes place
(concerning payment terms; acceptance procedures
of product/services; making claims);

e Client company makes requirements that in-
fringe interests of the parties (new suppliers is only
exception);

e There are no visible prospects of cooperation.

To propose reputational risk analysis system we can
define several expectations areas, where reputational
risk level can be assessed only as an interval:

e Analyzing influence of conflicts in relation-
ships with other suppliers on concerned supplier
relationship system, we can say that interval val-
ue will start with 0,3-0,6 (depending on supplier
group) and complete with maximum 1 value;

« Assessing influence of conflicts in relationships
with other groups of stakeholders interval value will
start with 0,2-0,6 (depending on supplier group)
and complete with maximum 1 value;

« When prospects of cooperation are not critical
the interval value will also depend.

To manage reputational risks company should pro-
vide independent self-assessment procedures. That is
why we propose to define internal accounting indica-
tors, to be implemented to assess how company ful-
fills its own obligations and how conflicts within other

stakeholders relationship can influence the suppliers
business from supplier’s point of view.

We also propose informational indicators to dis-
close, which are to explain improper actions of cli-
ent company and to minimize stakeholders’ reaction.

By developing the system of reputational risk
controlling means and developing an independent
self-assessment system, company is to answer the
question “What do stakeholders really think?” To
implement this purpose company has to assess
step by step how its business attitude is being per-
ceived by stakeholders. Approach which makes its
contribution to realization of company’s influence
on other stakeholders groups is the only proper ap-
proach to maintain sustainable development.
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Abstract. Impact investment has emerged as a socially aware response to contemporary socioeconomic
challenges. The combined pursuit of investment efficiency with proactive furtherance of socially beneficial
goals appears particularly relevant in an era of recurring risk aversion, capital volatility and stringency in public
funding. This study sums up the early evidence of impact investment: its origins, philosophy, taxonomy

and evolution. The key research dilemma addressed herein boils down to whether impact investment will
transpire as a distinctive class of institutional financial management. The social arguments for its expansion
are undisputable, however, to succeed in the long term impact investment will have to enhance its internal
organisation and classification, improve reporting transparency and ensure lasting commitments from
governments, international organisations and private contributors.

AHHoTauma. “ViHBecTuMM BAMaHUS” (impact investments) BO3HMK/IM Kak OTBET Ha COLLMA/IbHO-3KOHOMMYECKME
BbI30Bbl HALLEr0 BPEMEeHMU, 415 KOTOPOro XapaKTePHO CTPEMIEHME OJHOBPEMEHHO K POCTY SPHEKTUBHOCTH
MHBECTMLIMI U K peann3aummn obLwecTBeHHO None3Hbix uenen. JaHHoe nccnegoBaHme CyMMUpYeT XapakTepUCTUKK
“UHBECTWULMI BAUSIHWS, BKJTKOYAs UX MPeabICTopuio, bunocoduto, CUCTEMATU3ALMIO U IBONIOLMIO. [aBHas auneMma
MCCNEeLoBaHUs CBOAMTCS K BOMPOCY O TOM, CMOTYT NIK “MHBECTULMU BAUSIHUS” CTaTb CAMOCTOSTENbHBIM KN1acCOM

MHCTUTYUMOHANbHOIO q)l/IHaHCOBOFO MEHEOXMEHTa.

Key words: institutional-, socially responsible-, alternative investment; social impact.

DEFINITION AND SIGNIFICANCE OF IMPACT
INVESTMENTS

The investment process has varying associations in
economics and finance. An investment can be defined
as an asset or an item purchased in the hope of gener-
ating future returns or appreciating in value (Myles,
2003). In the economic sense, an investment is the
purchase of goods not consumed today but rather used
in the future to create wealth (TD Direct Investing,
2010). In finance, an investment represents a mone-
tary asset purchased with a view of providing a future
income or a capital gain (cf. Power Management Insti-
tute, 2011). Clearly, all the aforementioned approaches
underscore potential future gains and highlight the fi-
nancial aspects of investment commitments.
Evidently, the recent financial crises (e. g. the glob-
al economic contraction of 2007-2009 and the Euro-
pean sovereign debt woes) have shaken firmly estab-
lished beliefs regarding the risk and return profiles of
traditional investments. In the course of that period

* «MHBECTULMMN BAUSHMSA» KaK HOBbIM MHBECTULLMOHHDBIW KNacc
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investors had to very often reanalyse their portfolios
as the firmly established risk-return spectrum (low
risk — low return; high risk — higher return) turned
out to be irrelevant to the market events of that time.
During those recent economic depressions, global
stock markets have contracted dramatically, large fi-
nancial institutions have collapsed or have had to be
salvaged, and governments (even those of the wealthi-
est nations) have had to concoct rescue packages to
bail out their decrepit financial systems. However, de-
spite cross border rescue actions financial markets still
remain quite volatile mainly due to uncertainty re-
garding the stability of the world economy which has
its impact in the overall risk aversion of institutional
and individual investors. In such challenging circum-
stances, both institutional and individual investors
tend to seek alternatives in their traditional portfolios.
One of the novel (but still marginal in magnitude) in-
vestment styles is the so-called “impact investment”.

According to different sources impact investment,
often referred to as “social investment” or “sustainable
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investment”, is defined as actively placing capital in
businesses that generate social and/or environmental
good and at the same time provide a range of returns,
from principal to above market performance (cf. Moni-
tor Institute, 2009). Another definition labels impact
investments as capital deployed to seek both positive
social outcomes and financial returns (Evenett, Richter,
2011). According to a 2010 J. P. Morgan report, impact
investments are investments “intended to create posi-
tive impact beyond financial return” (O’Donohoe et al.
2010). As such, they require the balancing of social and
environmental goals in addition to financial risk and
return. As per the Global Impact Investing Network
(GIIN), impact investment strategies range from the
simple return of principal capital to offering market
rate or even competitive market financial returns to
investors (Global Impact Investment Network- 2009).
The Centre of Global Development (Simon and Bar-
meier, 2010) mentions another feature of impact in-
vesting. They claim that impact investment provides
capital to businesses that target environmental and
social issues that are not targeted by current official
development efforts or traditional private investors.
Hence they state that impact investing should be addi-
tional to commercial funding. Otherwise there would
be no need for the impact investors that target the
spectrum of capital between philanthropy and tradi-
tional commercial investing. However the feature of
additionally seems to be less often referred to by other
reports on impact investing.

Despite various attempts at defining impact in-
vestment as an emerging asset class, it is important
to distinguish it from the (by far more established) no-
tion of Socially Responsible Investment (SRI), which
generally seeks to minimise negative impacts rather
than proactively effect positive social or environ-
mental changes (cf. Viviers et al., 2009). SRI has his-
torically been described as financing companies that
favour strong environmentally and socially aware pol-
icies and that abstain from socially costly industries,
such as alcohol, tobacco, gambling or weaponry (Pan,
Mardfin, 2001). As SRI are identified by screening out
(“negative screening”) companies or industries with
bad environmental protection histories they do not
seek to promote business models that by their nature
deliver positive social benefits. Social entrepreneur-
ship refers to the creation of new approaches to attack
social problems. Such models are often not-for-profit
and seek grant capital instead of investment.

Since impact investment has often been errone-
ously labelled merely as a subclass of SRI, it is worth
reiterating that impact investing contrasts with SRI by
virtue of the intent and primary purpose of invest-
ment allocation. In implementing a passive strategy

that excludes certain portfolio elements basing on a
predefined set of criteria, SRI mainly aims for financial
returns while endeavouring to accomplish some other
(but not necessarily social and/or environmental) ob-
jectives.

To highlight the above-mentioned difference be-
tween SRI and impact investments we can emphasize
some of the main goals of JP Morgan Urban Renais-
sance Property Fund that targets urban development
and redevelopment of affordable housing using “green”
specifications from solar heating to recycled building
materials. As an example of impact investments the
fund had raised approximately US$175m and is tar-
geting market rate returns, with a projected return
of ~15% net of fees. As part of an on-going support
of local communities, in its activities the fund is also
including cultural amenities such as partnering with
after-school educational providers (Bridges Ventures,
2010).

The key characteristics highlighting some differ-
ences between impact and social responsible investing
are summed up in Figure 1.

Currently, most impact investments tend to oper-
ate as private undertakings. Most allocation activities
in publicly tradable equities that incorporate social
or environmental goals will take the form of socially
responsible investment, in which investors seek to
reduce negative effects rather than proactively create
beneficial ones. However, as the market matures it is
likely that broader based initiatives will become avail-
able and gain visibility.

Additionally, every investment that is supported
by external capital should have precisely specified
objectives orientated towards positive social or envi-
ronmental impacts, and they should be clearly stated
in corporate documentation (e. g. the articles of asso-
ciation) at the outset. The envisaged impact is most
likely to be brought about via business operations and
products or services engendered or facilitated by way
of such investments. The business should also have a
system in place to measure the impact (Bridges Ven-
tures, 2010).

Yet, the key driver of impact investors’ success is
aspiration to deliver competitive financial returns.
From investors’ perspective we could say that any
return on impact investment that is above a risk-
free rate is satisfactory. However having said that we
have to take into account impact investments’ poten-
tial in generating rates of return. In this context we
would expect that investments in this type of asset
class would perform way above the zero risk rate and
generate investor’s profit, which resembles markets
performance. This goal should coexist with the com-
mitment towards positive impacts, though investors
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Investments intended to create positive impacts beyond financial returns

Provide capital

= Transactions currently tend to be private
debt or equity investments

= Expected more publicly traded
investment opportunities emerging as the
market matures

Generate __ positive _social __and/or
environmental impacts

= Positive social and/or environmental
impact should be part of the stated
business strategy and should be
measured

Business designed with intent

= The business (fund manager or company)
into which the investment is made should
be designed with the intent to make a
positive impact

= This differentiates impact investments
from investments that have unintentional
positive  (social or  environmental)
consequences

Expect financial returns

= The investment should be expected to
return at least nominal principal
= Donations are excluded
=  Market-rate or market-beating
returns are within scope

Figure 1. Defining impact investing.
Source: O'Donohoe, Leijonhufvud and Saltuk, 2010, p. 14.

might pursue varying weightings of both objectives in
their overall strategies. In fact, the pairing of these two
motivations by investors is possible to encourage busi-
nesses to develop in financially sustainable ways, thus
facilitating the growth of the impact delivered by those
businesses (O’Donohoe et al., 2010).

By leveraging the private sector, impact invest-
ments can provide financings on a scale that philan-
thropic initiatives are unable to support. Investors in
impact investment funds can include high net worth
individuals (HNWIs) as well as foundations flexible
enough to allocate their assets under management to a
wide range of investment classes. Basing on a study by
the Monitor Institute (Freireich, Fulton, 2009), partici-
pants in impact investing can be categorised by their
primary motivation for investing as “financial first” or

“impact first”. The following figure demonstrates the
segmentation of impact investors by strategic prefer-
ences.

In line with the aforementioned taxonomy, “finan-
cial first” investors seek to balance out financial re-
turns with social/environmental impacts. This group
tends to comprise commercial investors searching for
investment vehicles offering returns implicating the
opportunity cost of capital, while yielding some social/
environmental benefits (Freireich, Fulton, 2009).

Conversely, “impact first” investors seek to com-
bine a high proportion of social or environmental
effects with some financial returns. This group pro-
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motes social/environmental good as the overriding
objective and may be willing to accept a spectrum of
satisfactory returns: from mere principal protection
to beating predefined “hurdle rates”. This group is
willing to accept a lower than market rate of return
in investments that may be perceived as higher risk
(in order to help reach social/environmental goals
that cannot be achieved in combination solely on the
basis of market rates).

On occasion, both groups of investors will collabo-
rate in what is termed as “layered structures” (also
termed “Yin-Yang” investments). Layered structures
occur when the two types of investors join forces,
amalgamating capital from the “impact first” and “fi-
nancial first” segments, pooling various types of in-
vestment sources with different agendas and motiva-
tions. In such deals, “impact first” investors accept a
sub-market, risk-adjusted rate of return enabling other
tranches of the investment to become attractive to “fi-
nancial first” players. This symbiotic relationship per-
mits “financial first” investors to achieve market rate
returns, and “impact first” investors to leverage their
investment capital, thus producing significantly more
social impact than they would if investing singlehand-
edly (Bridges Ventures, 2010a).

The use of various financing sources development
has transformed over the past decade. Capital flows
derived from the private sector have gradually sup-
planted foreign aid and private philanthropy. Such a
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tendency has also affected impact investments that
have been re-orientated towards more recourse to pri-
vate funding.

Despite the recent turmoil in global capital markets,
the do-good momentum behind the impact invest-
ment process is unlikely to be as affected as are other
segments of the financial industry (inter alia thanks to
a more arbitrary decision-making process). While the
basic institutional infrastructure of impact investment
is still evolving, this financial class is becoming a dis-
tinctive and sustainable alternative to institutional
investors and high net worth individuals. As its infra-
structure matures and more funds consistently beat
market driven hurdle rates, the impact investment
segment is poised to become a powerful force able to
address both significant social and environmental is-
sues and chart a new course for the financial services
industry at large.

IMPACT INVESTMENT ORIGINS AND
TAXONOMY

It is fair to say that, historically, philanthropy served
as an attempt to minimise the negative social out-
comes of human poverty. As a form of donation
(whether it is money, property or services), philan-
thropy has been instrumental in mitigating social or

environmental inequalities and helping those who are
unable to fend for themselves. Philanthropists have
usually come from high net worth individual circles
and have operated through charities seeking to combat
a variety of social challenges.

Alongside philanthropy, one can also distinguish
social responsible investment (SRI). The origins of
SRI are likely to date back to 1758 when the Quaker
Philadelphia Yearly Meeting prohibited members from
participating in the slave trade (the buying or selling
humans) (The Ethical Partnership, 2001; Quakers in
Britain, 2012).

One of the earliest and most eloquent adopters of
SRI was J. Wesley (1703-1791). J. Wesley’s sermon en-
titled “The Use of Money” (2002) outlined a first set
of principles behind social investing, essentially pro-
hibiting to harm your fellow citizen while conducting
your business and avoiding industries (such as chemi-
cal production), which can harm the health of work-
ers. Additionally, it is worth pointing out that in the
early days of SRI some of its prominent epitomes were
strongly motivated by religious beliefs. Their advo-
cates would try to persuade investors to avoid “sinful”
stocks, e. g. those associated with products such as
guns, liquor or tobacco. The overall history of individ-
ual investors’ awareness of socially responsible capital
allocation (usually avoiding exposure to predefined
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companies or activities whose social effects are con-
sidered negative) is thus well established (cf. Fabretti,
Herzel, 2012).

The ascent of ethical investing in the 1980s gave
further momentum to the development of impact in-
vestments, as did a proliferation of corporate social
responsibility (CSR) programmes. The emergent
approaches tended to challenge the longstanding
concept (propagated by M. Friedman) that the sole
responsibility of companies (and the goal of their
shareholders) is to maximise financial returns (cf. Fre-
idman, 1970). In sharp contrast to that notion, social
investors and businesses have increasingly articulated
and emphasised their varying contributions to social
enhancement and promotion of sustainable environ-
mental practices, while delivering on their financial
objectives.

Since the 1980s, SRI has focused on disregarding
investments whose business practices do fit in with the
investor’s present criteria of eligibility and favouring
those compliant with such pre-established rules.

While large scale initiatives — such as portfolio
diversification among eligible investments or em-
phasis on environmental, social and governance
(ESG) criteria (Financial Times Lexicon, 2012) — have
played substantial roles in the social investment pro-
cess, less conspicuous and local initiatives have coex-
isted. Among them have been community investments,
which have usually involved economically targeted
investments (ETIs) (Shareholder Association for Re-
search & Education, 2008) that channelled funding to
community-orientated entrepreneurs and enterprises
via local institutions — such as community develop-
ment banks, credit unions or venture capital funds as
well as venture lending (Strandberg et al., 2004).

The unique attitude represented by social inves-
tors is centred on willingness to align their investment
activity with independently defined interests, as in

“mission based investing” (MBI) and “programme
related investing” (PRI). Approaches like “double-’
and “triple bottom line” investing (the three bottom
lines, otherwise referred to as the “three pillars” and
consist of three “P”s, i.e.: people, planet, profits. The
underlying philosophy is combining the financial, social
and environmental performance of the corporation over
an extended period of time) have explicitly given evenly
balanced prominence to financial and social/environ-
mental goals (Phillips, Hager and North Investment
Management, 2010).

A landmark event in the development of impact in-
vestments was the arrival and spread of microfinance.
It gained visibility at the turn of the millennium and
has since promoted socio-economic development at
grassroots level by providing lending to the underpriv-

»
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ileged. The lending is usually small and is accompa-
nied by a repayment plan intended to deliver a mod-
est return to the lender. As such, microfinance directs
funds to social enterprises and fosters economic activ-
ity among the poorest strata of human populations
in an effort to empower them and help them better
handle crises and adversity (Phillips, Hager and North,
Investment Management, 2010).

As social investments were gradually making a
footprint on the global investment map, in 2003 J. Em-
erson introduced the term “blended value investing”
(BVI) to illustrate the combination of investment and
philanthropy (Godeke, Pomares, 2009). In line with
this concept, BVI has offered a range of risk reward
profiles and different types of social and environmen-
tal value creation models globally — while also seeking
positive financial returns.

Progressively, impact investments have become
to be understood in conformance with J. Emerson’s
approach, interweaving numerous investment activi-
ties with social and environmental purposes that also
contained an element of financial reward (cf. Emerson,
Spitzer, 2006).

Today, numerous institutions around the globe are
experimenting with novel forms of investment de-
signed to generate both competitive returns and posi-
tive social and environmental transformations. The
idea of using “for profit” investment strategies for a
dual purpose has shifted from the periphery of finance
to its mainstream. Environmentally and socially intel-
ligent business decisions, previously marginalised by
unconvincing strategic and financial rationales, are
now coming to the fore. More and more often, institu-
tional investors are no longer asking if, they are asking
how to deploy their capital.

CURRENT MARKET TRENDS AND
CHALLENGES TO IMPACT INVESTING

The recent economic crises have undermined confi-
dence in well-established investment ideologies and
their ardent advocates. The emergence of impact in-
vesting provides a compelling alternative, by offering
investment exposure in conjunction with a social di-
mension and, ultimately, by broadening the scope of
investment solutions able to address global economic
problems (whose magnitude and complexity continue
to soar).

Beyond the pure social significance, the impact in-
vestment universe is evolving as a partial remedy to
challenges progressing within the institutional man-
agement industry per se. These constraints relate to
the unhindered expansion of exchange traded funds
(ETFs) and index funds, an over-reliance on algorith-
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mic (automated) trading and an ever more potent role
of behaviourisms in investment allocations (cf. Hott,
2007). The resultant rise in intra- and inter asset cor-
relations complicates the use of the modern portfolio
theory and makes out a powerful case for diversifying
into new asset classes, including impact investments
(cf. Masemer, Ballin, 2012 and Ang, Bekaert, 2002).

Conventionally, capital has been allocated either
to optimize risk-adjusted returns with no specific in-
terest in social benefit, or donated to optimize social
impact (with no expectation of financial return). This
has now changed with the advent of impact invest-
ments. While government or philanthropic solutions
will sometimes provide these goods or services (such
as healthcare or education), impact investment can
complement government and philanthropic capital
to reach out to more people. Recognizing that chari-
table donations will never attain the scale needed to
address global problems, impact investment intro-
duces a new type of capital merging both motivations.

Numerous investors and financial institutions re-
main optimistic about the potential for growth in the
impact investment market, simultaneously acknowl-
edging that the industry is still in its infancy. As high-
lighted in the J. P. Morgan report (Saltuk et al., 2011),
its respondents believe that the number of random in-
stitutional or high net worth individual investors who
currently identify and recognise impact investments
has doubled over the past two years. Nonetheless,
three-quarters of respondents would still describe the
current impact investing market as embryonic, rather
than something in the phase of rapid expansion. The
following figure demonstrates the distribution of re-
sponses collected as part of this survey.

The same study has indicated that investors intend
to allocate (to impact investments) a total of US$3.8bn
in the 12 months following the analysis. As the follow-
ing data indicate, the average and median per inves-
tor amounts total US$75m and US$25m, respectively.
Interestingly enough, amounts of capital dedicated to
impact investments are evenly distributed, including a
single investor who planned to allocate up to US$1bn
over the 12-month period. In addition, we can observe
a particularly wide dispersion in the number of invest-
ments made by respondents covered by the survey.

The aforesaid data might suggest that impact in-
vestments are already widely acknowledged by finan-
cial market players and constitute a new class of al-
ternatives to traditional capital allocation. However,
the important question at this stage is whether impact
investment can be referred to as a standalone class of
institutional investment — to begin with.

Prior to an answer, it is important to define an as-
set class per se. Basing on a general approach, an asset

class is a broad group of securities or investments that
tend to react similarly in different market conditions.
Individual asset classes are also routinely governed
by the same rules and regulations. Oftentimes, three
basic asset classes are distinguished: equity securi-
ties (stocks), fixed-income securities (debt) and cash
equivalents (money market investments). Real estate,
commodities and derivatives (and their combinations)
are also considered asset classes by some theoreticians
and practitioners (Financial Times Lexicon, 2012).

The Chartered Financial Analyst (CFA) Institute
uses a definition that reflects financial characteristics
of a given set of assets. From that perspective, an asset
class will typically:

e include a relatively homogeneous set of compo-
nents,

e be mutually exclusive,

 be diversifying,

« as a group, make up a preponderance of world-
wide investable wealth,

 have the capacity to absorb a significant fraction
of an investor’s portfolio without seriously affecting
the portfolio’s liquidity (CFA Program Curriculum
Volume 3 in O’Donohoe et al., 2010).

It is clear that all the above-mentioned traditional
assets such as stocks or bonds meet the conditions
requisite of asset classes. The current state and nature
of the impact investment market permits us to say that
those undertakings also merit identification as an al-
ternative class of assets. As undoubtedly professional
in nature, impact investments require a various set of
allocation exposure as well as risk management skills.
In its origins, impact investing emerged from the en-
trepreneurial initiatives of professionals integrating
the investment discipline of financial services firms
with the social focus promoted by foundations and
charities. While these individuals began their part time
impact investing within a broader and more traditional
professional practice, they increasingly started to or-
ganize themselves into distinct structures that enable
dedicated attention and cultivate impact investing
(O’Donohoe et al., 2010).

Defining impact investments as an asset class with-
in the alternative investment segment is most likely to
spur asset growth, as historically observed in the case
of hedge funds, private equity funds and commodity
speculators. Recognizing impact investment as an as-
set class will enable asset managers and investors to
develop unique skills to implement and manage im-
pact investments, streamline their operations and de-
velop standards and benchmarks to enhance transpar-
ency and performance.

The survey by J. P. Morgan quizzed institutional
and high net worth individual investors as to their
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H About to take off

B A lot of talk, not much
action

In its infancy and growing

Figure 3. The current state of the impact investment market.
Source: Global Impact Investing Network, J. P. Morgan, 2011, p. 5.

approach to impact investments. For research clarity,
data on impact investing have been split into the de-
veloped markets (DM) and emerging market (EM) cat-
egories.

The following figures intriguingly demonstrate
how impact investors’ return expectations are shaped
across the developed and emerging markets, as well
as broken by traditional asset classed: either debt or
equity. The data show a conspicuously high variance
between markets and instruments. Figure 4 portrays
the distribution of return expectations for developed
market debt investments, while Figure 5 does the
same for emerging market debt investments. Figure 6
and Figure 7 illustrate the expectations for developed
market and emerging market equity exposure.

While we can discern a much broader distribution
of expectations in equity exposure than in debt allo-
cations, the total number of investments made shows
alone a greater motivation to balance strong financial
returns with social impact.

One of the key characteristics of the current im-
pact investment landscape is the small average deal
size. The following figures demonstrate investment
size ranges. Figure 8 shows a further breakdown of

the last bar contained in Figure 9 (where deals were
larger than US$5m). As evidenced by the charts, we
can observe that the dominant magnitude of invest-
ments came to US$1m or less. Only 35 of the 1,105
deals reported under the survey surpassed US$10m
(in notional value).

The small average size of impact investments might
indicate that the market for those types of allocation
is not yet fully developed. At the current stage, invest-
ments can be less liquid and incur higher costs and
risks. The relatively small average deal size could result
from the over-sampling of early stage impact investors
(that have tended to target more socially focused busi-
nesses and have been willing and able to shoulder the
relatively high transaction costs associated with small
scale commitments). As impact investing matures and
more institutional investors (having a bigger return
appetite) climb on the bandwagon, we can anticipate
a proliferation of investment fund openings, intense
pooling of their capital resources (e. g. via syndication)
and a larger average size of deals. The average trans-
action is thus set to expand, as the industry comes of
age and fund vehicles facilitate larger deals (Saltuk et
al., 2011).

Table 1. Investment track record and pipeline as of September 2011

Size Planned investments for the following Investments made since inception
year (US$m) (Number)

Mean 75 9

Median 25 29

Max 1,000 1,500

Min 0 2

Source: Global Impact Investing Network, J.P. Morgan, 2011, p. 5.
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Figure 4. Expected returns — Developed markets debt investments.
Total number of investments = 219; Total size of investments = US$524m
Source: GIIN, J. P.Morgan, 2010, p. 33.

THE FUTURE OF IMPACT INVESTMENT

As aforementioned, impact investment plays a vital
role in the furtherance of socially productive initia-
tives, so moral arguments for its future expansion are
potent. However, to make it a full-fledged and viable
class of institutional investment, the following pre-
requisites have to be addressed early on:

¢ Clear-cut classification: as in other (more es-
tablished) classes of investment management there
needs to be a more in-depth conceptual classifica-
tion (including but not limited to percentage weight-
ings of social and investment strategies/styles) of
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entities active in the impact investment community,
such a move would help further define their compe-
tences and would (to a large extent) determine the
success of future impact investment ventures;

e Transparency: historically, the impact invest-
ment business has been relatively opaque, which has
hampered its growth; to attract a wide array of com-
mitted contributors from the public and private sec-
tors, impact investment will have to upgrade its ac-
countability with particular emphasis on information
disclosure regarding impact investors’ ownership com-
position, management structure, investment history,
portfolio allocation, compensation mechanisms, busi-
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Figure 5. Expected returns — Emerging markets debt investments.
Total number of investments = 411; Total size of investments = US$488m
Source: GIIN, J. P. Morgan, 2010, p. 33.
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Figure 6. Expected returns — Developed markets equity investments.
Total number of investments = 91; Total size of investments = US$320m
Source: GIIN, J. P.Morgan, 2010, p. 33.

ness ethics, strategic/tactical objectives as well as po-
tential conflicts of interest between financial and social
goals; cf. the Linaburg-Maduell (sovereign wealth fund,
SWF) Transparency Index (Linaburg-Maduell, 2012);

¢ Reporting standards: a critical aspect of im-
pact investors’ growing appeal to public and private
capital providers is consistency and regularity in re-
porting composite (social and investment perform-
ance). The convenient starting point would be the
adoption and promulgation of Impact Reporting and
Investing Standards (IRIS) pioneered in 2011 (IRIS,
2011), however, this investment genre should in the
long run develop a series of segment specific bench-
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marks (tied to the subsets broken down by percent-
age financial/impact proportions and categorised by
social impact types) that would enable the calcula-
tion of risk and socially adjusted measures of invest-
ment efficiency (cf. Fishburn, 1977);

e Structural and cohesion funding: no mat-
ter how transparent, well organised and business
friendly impact investors become, they run the risk
of lagging behind other types of collective invest-
ment vehicles in absolute performance (for reasons
of socially relevant costs that regular investors do
not have to bear); in recognising the beneficial and
socially constructive roles played by impact inves-
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Figure 7. Expected returns — Emerging markets equity investments.
Total number of investments = 119; Total size of investments = US$265m
Source: GIIN,J. P.Morgan, 2010, p. 33.
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Figure 8. Distribution of investment sizes across reported investments.
Number of deals per bucket; bucket sizes shown in US$m.
Source: GIIN, J. P.Morgan, 2010, p. 35.

tors (e. g. a more efficient use of resources than in
regular philanthropy), governments and internation-
al organisations should consistently support (among
others via direct subsidising) their expansion,;

¢ Lobbying and networking: evidently, the im-
pact investment community has not yet achieved the
global visibility and leverage needed to attract reli-
able capital infusions from other (more established)
financial institutions that adopt socially responsible
investment attitudes. Given the growing interde-
pendence of institutional investments impact inves-
tors need to become more assertive in originating fi-
nancing (also through various forms of syndication).
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CONCLUSION

Impact investment, despite a relatively limited record
of activity, is emerging as a promising class of finan-
cial management. Its exceptional character combines
the active pursuit of social goals with a sober focus on
investment efficiency. Based on the analysed charac-
teristics we can be sure that impact investments are
able not only to benefit targeted societies but provide
investors with diversification, risk management and
compound return producing tools. The outlook for
impact investing remains optimistic (despite recur-
ring fears of macroeconomic volatility and risk aver-
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Figure 9. Distribution of the largest investments.
Number of deals per bucket; bucket sizes shown in US$m (for deals upward of US$5m)
Source: GIIN, J. P.Morgan, 2010, p. 35.
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sion). Yet, to realise its full potential, impact invest-
ment needs to reform its internal organisation, achieve
greater transparency and integration, as well as to pro-
mote its agenda locally and globally to policymakers
and institutional investors.
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Abstract. We propose an implementation of Black-Litterman allocation approach with views based on time-
varying risk premiums during different phases of business cycle. To obtain views we define 5-phase business
cycle taken from US economic history 1979-2012. Then we formulate stylized facts on assets classes’ co-
movement during different phases of business cycle and set simplistic rules for generating views based on
mentioned facts. To predict phase of cycle we use methodology of 5-phase business cycle prediction based on
key macroeconomic indicators analysis. We back-test both approaches and compare them to such classical asset
allocation strategies performance, as market-equilibrium portfolio, equal-weighted “naive” diversification, 60/40
and other. We find that Black-Litterman allocation shows superior performance to almost all other allocation

strategies during 1980-2011 years.

AHHoTauus. BalleMy BHMMaHUIO NpeacTaBaeHo BHeApeHue Moaenu bnaka-/iutrepMaHa ¢ BXOAAWMMU AaHHBIMU
B BMIE B3INSA0B OTHOCUTENBbHO JOXOAHOCTEN Pa3IMYHbIX KNAcCOB aKTMBOB B 3aBMCMMOCTM OT a3 busHec-
umkna. Ans dopMMpoBaHMS 3TUX B3IMNSL0B Mbl BOCNPOM3BOAMM 5 da3 6u3Hec-umkna akoHoMumkm CLUA nepuopaa
1979-2012 rr. Janee Mbl BbISBASIEM 3aKOHOMEPHOCTM AUHAMMKM KNTACCOB aKTMBOB B pa3Hble NepUOAbl LMKNA

W yCTaHaBMBAEM NPOCTble NpaBuaa GopMUPOBAHUS B3MAL0B, OCHOBAHHbIX HA 3TUX 3aKOHOMepHOCTAX. [1ns
NPOrHO3MpoBaHus (asbl LKA Mbl UCMONb3YEM METOL0MOMMI0 5-ha3Horo BM3Hec-LUmMKIa, OCHOBAHHOIO Ha
aHanM3e KJIYeBbIX MaKPO3KOHOMMYECKMX MoKa3aTenei. Mbl TecTupyeM oba noaxoaa MOAENU U CPaBHUBAEM ee
C TAaKMMM KNTACCUYECKMMU CTPATErnaMU, Kak PblHOYHbIM NopTdenb, paBHO-B3BeLleHHas amepcubumkaums, 60/40
n op. Mbl cuntaem, 4to amepcudmKaums akTMBOB MeToaoM bnaka-J/IuTrepMaHa NpeBOCXOAMT NpakTUYeCckn Bce
pacCMOTpEeHHble cTpaTermm B nepmog, spemenn ¢ 1980 no 2011 r.

Key words: Black-Litterman, Markowitz, MVO, MPT, Bayesian prior, posterior, asset allocation, business cycle, Fed

recession indicator.

INTRODUCTION

The efficiency of asset allocation strategies is one of
the core topics of modern financial science at least
since seminal work of Brinson et al. (1995) and se-
ries of subsequent researches written since then. An
evidence of evergreen relevance of this topic is well-
known research by Faber (2007), Meucci (2005, 2010),
Bekkers et al. (2009), which became one of the most-
downloaded research papers on SSRN. Despite well-
known flaws in Markowitz approach and theoretically
better performance exhibited by Black-Litterman
portfolios, no attempt has been made to test and
compare historical performance of both approaches
in Faber (2007) and Bekkers et al. (2009) style.

The mean-variance optimization (MVO) created
by Markowitz became the most widely-used tech-

nique for making investment and asset allocation
decisions. The essence of MVO is to create the effi-
cient frontier — the set of most optimal portfolios at
a given return or level of risk, using historical returns
of an asset class. Unfortunately, when investors have
tried to use this model, they faced some problems.
The main problem of classical Markowitz and his
MVO is that the results received are usually unrea-
sonable. They occur when, having no constraints, the
model chooses large short positions in many assets,
and when constrained, it often prescribes “corner”
solutions with zero weights in many assets and un-
reasonable large weights of assets with small capitali-
zation. Thus, the portfolios formed by the MVO are
unintuitive and highly concentrated.

Such nature of results is caused by two main prob-
lems. First, expected returns are very difficult to esti-

* Yyet a3 busHec-uMKNoB B GOPMUPOBAHNM OXMAAHWUI LOXOLHOCTU PbIHKOB NPW M06aNbHOM TaKTUYECKOM pacnpeaeneHnm

AKTMBOB B COOTBETCTBUM C MoZenbto bnaka-JinTrepmaHa
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*Define equilibrium market weights and
covariance matrix for all asset classes

Step 1

~

*Back-solve equilibrium expected returns

Step 2

J

\
* Express views and confidence for each
view

Step 3

*Calculate the view-adjusted market
equilibrium returns

Step 4

*Run mean—variance optimization

Step 5

11011

Inputs for calculating equilibrium expected
returns

Form the neutral starting point for
formulating expected returns

Reflect the investor’s expectations for
various asset classes. The confidence level
assigned to each view determines the
weight placed on it.

Form the expected return that reflects both
market equilibrium and views

Obtain efficient frontier and portfolios

Figure 1. Steps of the Black-Litterman Model*.
Source: Maginn, J. L. (2007), “Managing investment portfolios: a dynamic process”, Wiley and Sons.

* See more detail and theoretical background of the Black-Litterman model in Idzorek, Thomas, “A Step-By-Step guide to the Black-Litterman
Model, Incorporating User-Specified Confidence Levels.”, Meucci, Attilio, “The Black-Litterman Approach: Original Model and Extensions.”

mate and the historical returns used by investors for
this purpose provide poor guides to future returns.
Second, the optimal portfolio asset weights and cur-
rency positions of MVO asset allocation are very
sensitive to the return assumptions used. And these
two problems compound each other. The model is
not able to sort out confident and certain views from
simple assumptions and the portfolio it generates has
usually a little or even no relation to the views that
investor wishes to express.

In order to avoid these problems, Fischer Black and
Robert Litterman developed another quantitative ap-
proach, known as the Black-Litterman asset allocation
model. The Black-Litterman model was first published
by Fischer Black and Robert Litterman of Goldman
Sachs in an internal Goldman Sachs Fixed Income
document in 1990. Their paper was then published
in the Journal of Fixed Income in 1991. A longer and
richer paper was published in 1992 in the Financial
Analysts Journal (FA]). The model was then discussed
in greater details in Bevan and Winkelmann (1998), He
and Litterman (1999), Satchell and Scowcroft (2000),
Litterman (2003), Idzorek (2004) and Walters (2008).
Various applications and extensions of the model were
discussed in Beach & Orlov (2007), José Luis Barros
Fernandes (2011), Meucci (2010).

The Black-Litterman model combined the CAPM
by Sharpe (1964), reverse optimization by Sharpe
(1974), mixed estimation by Theil (1971, 1978), the
universal hedge ratio/Black’s global CAPM by Black
(1989) and Litterman (2003), and mean-variance op-
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timization of Markowitz (1952). The model is aimed
to overcome the problems of unintuitive, highly-con-
centrated portfolios, input-sensitivity, and estima-
tion error maximization. It provides both an intuitive
portfolio and a clear way to specify investors’ views
and to blend the investors’ views with prior informa-
tion. The steps of the Black Litterman approach are
shown in Figure 1.

But the quite obvious from the first sight conclu-
sion of the Black-Litterman’s superiority over the
classical Markowitz is not such unambiguous and
non-doubtful. It results in more intuitive, diversified
portfolios, and most importantly has an opportunity
of adding capital market expectations (CME).

First of all, it should be recognized that the proc-
ess of generating the CME is rather subjective and
it is not evident that adding such expectations im-
proves the portfolio performance. The other problem
is that no clear understanding exists regarding the
validity and relevancy of the historical back-testing
within the Black-Litterman or any other model as a
tool of portfolio performance estimation. Some other
questions and uncertainties are added up with the
peculiarities and characteristics of modern financial
markets where in addition to traditional debts and
equities, a wide variety of alternative asset classes
and financial instruments are represented. In other
words, it is not unquestionable that the Black-Litter-
man with its all above-mentioned advantages is able
to outperform other strategies in its risk and return
characteristics.
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METHOD

The main idea of this research is to assess the Black-
Litterman model, its capability to fulfill the initial
purposes incumbent on it and to create better per-
forming portfolios in modern financial markets’ con-
ditions. The testing is to be implemented in several
stages as follows:

1. Develop mechanical method of generating
CME;

2. Find the source of “ideal post-hoc” CME, which
supports us with such expectations as if we had a
perfect knowledge about the existing and future mar-
ket conditions. This source is needed because a high
probability of mistakes exist when the expectations
are developed by using the above-chosen mechanical
method; using the “ideal” CME we will have an op-
portunity to assess the confidence of the mechanical
method;

3. Test the classical Markowitz, the Black-Litter-
man without views, the Black-Litterman with “ad
hoc” and “post hoc” views and other classical alterna-
tive strategies of asset allocation, based on the histor-
ical dataset. Among other strategies tested there are
simple 60/40 stock/bond allocation, adapted 60/40 al-
location, based on the market capitalizations weights
allocation (market portfolio), equally-weighted allo-
cation.

The main assumption of the research is that the
fundamental macro-indicators, showing the stage of
the business cycle in where the economy is at a point
of time, are the main sources of CME. It is generally
known that different asset classes act differently de-
pending on the phase of the business cycle. Thus, to
generate CME we should define the patterns of asset
classes’ behavior in different phases of business cycle.

The research is limited by the time horizon and
the country analyzed. The testing will be done for the
US national economy and financial markets, the time
horizon is 33 years (since 1979). Asset classes and
their proxies used in testing are as follows:

Domestic fixed income:

« Government bonds — 10-Year Treasury Con-
stant Maturity Rate;

« Corporate bonds — Moody’s Seasoned AAA Cor-
porate Bond Yield,;

Domestic equity:

e Large-caps — S&P 500 Total Return Index;

« Small-caps — Russell 2000 Total Return Index;

Commodities — S&P Goldman Sachs Commodity
Total Return Index;

Real estate — NAREIT US Real Estate Return
Index;

Gold — historical gold prices.

BUSINESS CYCLE

We analyzed the United States business cycle and
connected its phases to the asset classes’ returns and
risks, trying to find the relation between the economy
conditions, caused by the business cycle phase, and
the asset classes’ risks and returns during that phase.
The time horizon analyzed was divided according to
the phases of business cycle based on two main indi-
cators: the NBER Recession Indicator and the Term
Spread between long and short-term FED rates.

The NBER-based division has 5 phases — initial
recovery, early upswing, late upswing, slowdown and
recession. To find the beginning and ending points of
these phases we took quarterly time series of US GDP
growth rates, Output Gap, CPI, Sentiments, Initial
Claims, Payrolls and NBER Recession Indicator. But
this method of division is good only in historical test-
ing, as its main indicators are lagging.

The second method, based on Term Spread, tries
to predict the business cycle phases. This method is
very hypothetical, because no single interpretation of
the term spreads’ values exists. Thus, we made our
own assumptions of interpreting the probability val-
ues (which are the main concept of the method) in
business cycle predicting. For each of these methods
separate sets of views were developed (for more de-
tails see Appendix 1).

CREATING SPECIFIC INPUTS FOR BLACK-
LITTERMAN MODEL

Views. As mentioned above, we have analyzed the
business cycle of US to derive views about asset class-
es’ behavior during its different phases. Using two
methods (the NBER Recession Indicator-based and
the Term Spread-based) we divided the US economy
history into periods of different business phases. As a
result, we have two types of business cycle divisions,
so we will have two sets of views correspondingly.

Also, we made the assets classes’ analysis over the
same time horizon (1979-2012). In order to generate
views for the Black-Litterman, we must combine that
analysis with the business cycle divisions. It means that
now we must analyze assets’ quarterly returns and risks
with respect to the phases of business cycle. In other
words, we must find out the regularities in assets classes
behavior over the cycle phases, formulate them and ex-
plore as a way of constructing more effective portfolio.

Table 2 contains mean quarterly returns and
standard deviations for each NBER Recession Indica-
tor—based business cycle phases.

We can now see that in Recessions Russell has
the greatest return (5.57%), while the S&P GSCI has
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Table 2. Asset Classes Mean Returns and Standard Deviations in Different Phases of the US Business Cycle.

rec initial recovery | early upswing | late upswing slow down
Asset Class | mean | stdev | mean | stdev | mean | stdev | mean | stdev | mean | stdev
10-YBonds | 200% L11.77% L 1.66% L 1.63% 15%
AAA 235% I D.09% B 1l95% I 1.88% 24h%
SP500 140%| 11.53%|E2.82%| 8.77% 5.89%|I4.48%| 6.60%|[22.95%| 6.57%
Russell 7%| 15.11%| 6.72% 14% 3.29%| 9.05%| 28.44%| 9.50%
Gsachs [8.11% FD.o7%| 6.92%|2.68%| 6.92%|03.26% 8%
Gold 0.39%| 9.44%|| 0.38%| 7.44%|Fh.20%| 4.95%|F 1.71%| 6.53%| SH6%| 16.14%
NAREIT 200%| 15.21%|6.36%| 6.25%|W891%| 5.12%|W2.70%| 6.74%| d.50%| 5.75%

a maximum negative return and a highest standard
deviation (18.10%). Rationally it can be explained by
existence of risk-seeking investors, who are trying to
get high returns and are ready to take risk even dur-
ing recession, and are choosing Small-caps as the one
having less of standard deviation and high rate of re-
turn.

In the Initial Recovery REITs are totally beating
Gold as during last cycles the economy started its re-
covery with the growth of the real estate market.

As for the Early Upswing the Russell is outper-
forming S&P500, which is an evidence of growing
confidence and a desire to switch to equities as
more risky assets in order to have greater returns.
The Late Upswing is characterized by the same sen-
timents but with the desire to switch to less risky
equities, which is S&P 500. Thus, in Late Upswing
Large-caps have higher returns than Small-caps.
Summarizing all the above ideas, the following
views are specified in Table 3.

The figure under each view is an absolute measure
of the view. Thus the first view asserts that in Reces-
sion Russell’s quarterly return is 8% greater than the
one of S&P GSCI.

The same views will be used to the business cy-
cle phases’ breakup under the Term-Spread meth-
od. Nevertheless, the final views’ vectors under

Table 3. The Views Regarding the Asset Classes’ Returns

different methods of business cycle breakup will
differ from each other due to the differences in the
breakups.

Market capitalizations. Using the market capi-
talization weights in asset allocation is one of the
main distinctions of the Black-Litterman model
from classic Markowitz. As we are analyzing the pe-
riod since 1979, we must back-up each asset class’
market-cap history for the same time horizon. The
market capitalization history dataset is rather dif-
ficult to find. Mainly, the sources give annual data,
which is not matching our criteria of quarterly time
series. The mission is complicated not only by the
long and quarterly frequency history needed, but
also by the fact that such asset classes as bonds and
gold do not have a clear measure of their market
capitalizations. Taking all this into consideration,
the quarterly time series of asset classes’ market
capitalizations since 1979 till 2012 has been derived
by following ways:

e The market capitalization of S&P500, Russell
2000 and FTSE NAREIT are calculated having at least
one market cap value of the index at any moment of
time horizon since 1979;

» The market capitalization of 10-Year Treasuries
and AAA Corporate Bonds is measured by the value of
open market interest;

Asset Classes Recession Initial Recovery

Early Upswing Late Upswing Slowdown

10-Y Bonds
AAA
SP500

RUS > GSachs
8%

Russell

Gsachs

RUSS > SP
1.5%

SP > RUSS
1.5%

REIT > GOLD
6%

Gold
NAREIT

GOLD > REIT
6%
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Figure 2. Historical Weights of Market Portfolio.

« As a measure of the gold’s market capitalization
the value of the total investable gold of US institu-
tions is taken;

» The market capitalization of S&P GSCI is calcu-
lated by taking its structure at any moment of time.
Having the weights of its constituents at a given
moment, the value of open interests and the price
of each futures contract, the market capitalization is
estimated for that date. Then the same procedure is
done with the S&P 500 and other simple price in-
dexes.

Input assumptions and constraints. In addition
to views specified, the Black-Litteman needs other
input assumptions. For our Black-Litterman portfo-
lios the following assumptions and constraints have
been set:

e The value of parameter T = 0,025;

 Trading only long, no short positions allowed;

e The risk-free interest rate is zero;

e The starting point is the 27-th quarter of the
period analyzed (1986 quarter 1). This assumption is
made in order to supply the models with some history
of returns as an input.

Having the historical returns, market capitaliza-
tions, views and assumptions, we can form all the
Black-Litterman portfolios.

THE PORTFOLIOS PERFORMANCE ANALYSIS

In our testing we will compare the Black-Litterman
portfolios with the ones of Markowitz, Market port-
folio, Equally-weighted portfolio, simple 60/40
stock/bond portfolio, adapted 60/40 stock/bond port-
folio.

The Black-Litterman model allows us to construct
two types of portfolios: with views specified and with-
out any views. At the same time the Black-Litterman
portfolio without views differs from classical Markow-

itz as it takes into consideration the market capitali-
zation weights of each asset class in the portfolio and
uses equilibrium returns.

For our test we will use both these approaches and
create two groups of Black-Litterman portfolios:

e The Black-Litterman Equilibrium Returns port-
folios without views;

e The Black-Litterman with views specified port-
folios. As we have two series of views (NBER-based
and FED rates spread-based) the Black-Litterman
portfolio with views will be divided into two groups:

= The NBER-based views Black-Litterman;
= The Fed-based views Black-Litterman;

From the variety of portfolios on the efficient
frontier for each type of Black-Litterman model we
will take 5 portfolios:

= the minimum risk portfolio (minrisk);

= the maximum risk portfolio (maxrisk);

= the medium risk portfolio (midrisk);

= the middle between minimum and medium
risk portfolio (minmidrisk);

* the middle between medium and maximum
risk portfolio (midmaxrisk);

Such choice of portfolios will simplify further
analysis of the models by comparing corresponding
risk-level portfolios created by different asset alloca-
tion models and define which of them is better at dif-
ferent risk levels.

The same method is used in Markowitz’ portfo-
lios, which will also be subdivided by the risk interval.

The Market Portfolio is the portfolio which al-
locates asset classes basing on their market capitali-
zations. The weight of an asset class is determined
by the ratio of its market capitalization to the total
market capitalization. The reallocations are also done
with respect to changes in market capitalizations.

A 60/40 stock/bond asset allocation is appropri-
ate or at least is a starting point for an average inves-
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Figure 3. Historical Weights of Simple 60/40 Stock/Bond Portfolio.

tor’s asset allocation. From periods predating modern
portfolio theory to the present, this asset allocation
has been suggested as a neutral (neither highly ag-
gressive nor conservative) asset allocation. The eq-
uities allocation is viewed as supplying a long-term
growth foundation, the fixed-income allocation as
supplying risk-reduction benefits. If the stock and
bond allocations are themselves diversified, an overall
diversified portfolio should result.

Our 60/40 portfolio will consist of:

e S&P500 and Russell 2000 each with the weights
of 30%, summing up to 60% of stocks;

e 10-Year Government and AAA Corporate Bonds
each with the weight of 20%, giving 40% of bonds.

An adapted 60/40 stock/bond asset allocation
differs from the simple 60/40 only by switching the
regimes to 60/40 bond/stock asset allocation when
being in recessions. Thus the portfolio is decreasing
its risk due to dangerous economic conditions, choos-
ing less risky assets.

Equally-weighted asset allocation gives equal
weights to each other class and doesn’t make any re-
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allocations. As we have 7 asset classes, each of them
will constitute a 14.3% part of portfolio.

The performance of the created portfolios is meas-
ured by the values of Sharpe, Sortino, Sterling ratios
and by the Maximum drawdown. Sharpe ratio is de-
fined as a portfolio’s mean return in excess of the
riskless return divided by the portfolio’s standard
deviation. In finance the Sharpe Ratio represents a
measure of the portfolio’s risk-adjusted (excess) re-
turn. Sterling ratio is defined as a portfolio’s overall
return divided by the portfolio’s maximum drawdown
statistic. In finance the Sterling Ratio represents a
measure of the portfolio’s risk-adjusted return.

Sortino ratio is s ratio developed by Frank A. Sort-
ino to differentiate between good and bad volatility in
the Sharpe ratio. This differentiation of upwards and
downwards volatility allows the calculation to pro-
vide a risk-adjusted measure of a security or fund’s
performance without penalizing it for upward price
changes. The values of all the listed indicators for
each type of portfolio are represented in Appendix 1.

We can see that at a minimum risk level, the

map 98 map 02 map 06 map 10

GSAchs
B cow

NARET

Figure 4. Historical Weights of Adapted 60/40 Portfolio.
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Figure 5. Historical Weights of the Minimum-Risk Black-Litterman with NBER-Based Views Portfolio.

Black-Litterman portfolios have much better results
than any other in all the ratios. It is also evident that
Black-Litterman portfolios do not differ between
themselves in their performances, showing almost
absolutely equal ratios for each of three portfolios.
Figure 5 illustrates the minimum-risk Black-Litter-
man with NBER-based views.

At a min-mid risk level two portfolios are compet-
ing: the Markowitz and the Black-Litterman with Fed-
views. The Markowitz has a greater Sharpe ratio and
smaller Drawdown, the Black-Litterman has better
Sortino and Sterling ratios. Figure 6 illustrates these
portfolios:

The Markowitz portfolio is rather concentrated
and almost totally invests into bonds as a low-risk
asset. The Black-Litterman is much more diversified,
which is an advantage. All else is equal.

At a mid-risk both of Black-Littermans with views
show good results, just a little yielding the Markowitz
in Sortino ratio. FED-based Black-Litterman has bet-
ter Sortino and Sterling ratios and lower maximum
drawback, while the NBER-based is succeeding in

Sharpe ratio. As the Fed-based portfolio has better
results in three out of four parameters, it is the best
choice among the mid-risk portfolios. Figure 8 plots
the returns of this portfolio over time horizon.

Moving to the mid-max risk the Black-Litter-
man with both types of views again are almost
equally outperforming equilibrium Black-Litter-
man and Markowitz. But starting from this level of
risk, the portfolios, which are not considering the
market capitalizations (simple and adapted 60/40,
equally-weighted portfolios) start to beat the
Black-Litterman portfolios significantly. Markow-
itz’ portfolios have been beaten by them since mid-
risk level.

At the max-risk the tendency is strengthening and
both of the Black-Litterman portfolios with views in
their performance become to be equal to the simple
market portfolio, again significantly beaten by both of
60/40 and Equally-weighted portfolios.

Figure 9 plots all portfolios and asset classes us-
ing their annualized values of risks and returns. The
three lines on the plot correspond to the Sharpe ra-
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Figure 6. Min-Mid Risk Markowitz Portfolio.
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Figure 7. Min-Mid Risk Black-Litterman with FED-Based Views Portfolio.

tios. The left line is the line of Sharpe ratio = 3, the
middle -2 and the Sharpe ratio of the right line is
equal to 1.

From the Figure 9 we may conclude that the Black-
Litterman portfolios of the min-mid risk have almost
equal risk/return and thus the same attractiveness.
The higher risk level portfolios of Black-Litterman
and Markowitz show that the NBER-based Black-Lit-
terman has the highest return level. The Markowitz
with the same level of risk shows lower returns that
an equilibrium Black-Litterman.

GENERAL CONCLUSIONS

1. At the minimum risk level the views are not signifi-
cant. All of three Black-Litterman portfolios are beat-
ing other portfolios and are more effective and diver-
sified. The values of all the ratios are almost equal
for Black-Litterman models with views and without
them, which means that views specified do not play a
significant role at the minimum level of risk;

2. With the increase of the risk level the significance
of views increases too. At the min-mid and mid-risk
levels the Black-Litterman portfolios with views start
to show much better results than the Black-Litterman
without ones;

3. At the middle risk levels the NBER-based Black-
Litterman model is the most effective portfolio;

4. At the high risk levels the portfolios not based on
market capitalization show better results. Passing the
mid-max point, the performance of the Black Litter-
man portfolios starts to decline. At this level of risk
the portfolios, which do not take the market capi-
talization (adapted 60/40, equally-weighted and sim-
ple 60/40) start to beat the Black-Litterman portfolios;

5. At the highest level of risk the Black-Litterman
portfolios are similar by their performance to the simple
market portfolio;

6. The Black-Litterman model beats Markowitz MVO
at any level of risk;

7. The Fed term spread method is a precise tool for
business cycle predicting.
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Figure 8. Mid-Risk FED-Based Black-Litterman Portfolio’s Historical Returns.
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Appendix 1

The NBER Recession based Phases of US Business Cycle (1979-2012)

Period (year/quarter)
Beginning End

Cycle

The Phase of Business

Duration (months) Business Cycle

- 1979/q3 Late upswing

s sl | mvalecoery  lo |

N/A, 9 months of data
analyzed

Partially completed business
cycle with “double-dip
recession”, 47 months long

1983/q1 1983/q2 Initial recovery 6 Completed business cycle, 99
1983/q3 1985/q4 Early upswing 30 months long
1986/q1 1989/q3 Late upswing 45

1991/q2 1992/q1 Initial recovery 12 Completed business cycle, 126
1992/q2 1996/q1 Early upswing 48 months long
1996/q2 2000/q2 Late upswing

2009 g3

2010 q1

Initial recovery

2002/q1 2002/94 Initial recovery 12 Completed business cycle,80
2003/q1 2004/q3 Early upswing 21 months long
2004/94 2007/94 Late upswing 39

9 Partially completed business
cycle, 33 months long
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Appendix 2
Portfolios Performance Ratios
Risk level Portfolio Type Performance Measure

Sharpe Sortino Drawdown Sterling

MinRisk Markowitz 0.91508 0.37984 0.06033 -0.20212
BL without views 1.61104 0.74600 0.09712 -0.07951

BL with Fedviews 1.61105 0.74601 0.09712 -0.07951

BL with NBER views 1.61105 0.74601 0.09711 -0.07951

Min-Mid Risk Markowitz 1.78132 0.67301 0.06033 -0.16128
BL without views 1.25870 0.50258 0.17814 0.04281

BL with Fed views 1.36454 0.68016 0.10687 0.09777

BL with NBER views 1.37270 0.58016 0.15299 0.08664

Mid Risk Markowitz 0.78269 0.55071 0.17408 0.07451
BL without views 0.92402 0.37467 0.29495 0.12835

BL withFedviews 1.03240 0.54599 0.19073 0.24387

BL with NBER views 1.37300 0.43724 0.25921 0.19223

Mid-Max Risk Markowitz 0.64770 0.28283 0.42647 0.16262
BL without views 0.70015 0.30785 0.40261 0.16212

BL with Fedviews 0.77926 0.43046 0.24847 0.29179

BL with NBER views 0.85374 0.37561 0.37197 0.22880

Max-Risk Markowitz 0.53607 0.25828 0.50351 0.23920
BL without views 0.48386 0.23571 0.45803 0.25308

BL withFedviews 0.80986 0.27794 0.43217 0.28791

BL with NBER views 0.80265 0.36788 0.46054 0.23920

Market Portfolio 0.78950 0.32778 0.37746 0.17837
Simple 60/40 0.94971 0.42914 0.29340 0.17458
Adapted 60/40 1.14333 0.54928 0.18787 0.23243
Equally-weighted 1.10059 0.40897 0.31221 0.01307

TERMINOLOGY

NBER recession indicator is posted quarterly by Business Cycle
Dating Committee of US National Bureau for Economic Research
(NBER), an official arbiter of recessions for US economy. Com-
mittee uses no predefined rule but members’ judgment based
on macro data, to mark periods of recession with two-quarters
lag. Indicator may be equal to 0 or 1, with 1 indicating recession
period.

FED spread recession indicator is published monthly by New
York FED and varies between 0 and 100, showing probability of
US economy falling into recession during next month. This is
leading index, calculated from spread between market price for
short- and long-term US government debt. Method for calcula-
tion, as well as all accompanying materials, is in open access on
the site of New York FED.

Black-Litterman and Meucci techniques are “add-ons” to
famous Markowitz MVO approach to portfolio optimization.
Black-Litterman approach allows to blend portfolio manager
forecasts with prior returns distribution, based on assumptions
of market returns normality, and uses blended returns as inputs
for Markowitz optimisation procedure. Meucci’s approach fur-
ther extends that of Black-Litterman, by allowing returns to be
non-normal.

Ensemble learning is class of decision making algorithms, com-
bining forecasts of ensemble of “weak predictors” ensemble (i.e.
any other decision making models with low predictive ability) to
make one “strong predictor” with higher predictive performance

than any of individual predictors, comprising it. Ensemble learn-
ing is believed to produce better results when applied to com-
plex, non-stationary processes and high dimensional data.

Corporate sustainability reporting is optional non-financial
reporting (often prepared as part of part of mandatory financial
reporting), supplying organisation’s stakeholders with addi-
tional information about social, environmental and governance
performance of corporation. By preparing sustainability reports
organisation shows to investors and mass media its awareness
of bidirectional impacts of organisational activity and various
aspects of sustainability, as well as internalizes its commitment
to sustainable development and engaging stakeholders.

Real options is a valuation technique, which allows to consider
simultaneously several paths or scenarios of development of
some basic (for valued object) parameter and the flexibility of
object’s manager to react in real time to some particular path
or scenario being realized. For example, applying real options
approach to problem of finding fair rent price for gold mine al-
lows to account for varying gold price and flexibility of mine’s
management to cease mine operation when gold price is low,
and install new equipment when gold price is high. Real options
approach have numerous applications in valuing endeavors in
R&D, licensing, energy, mining, policymaking, etc. Real options
are not traded derivatives; rather it is approach to valuation of
objects, the fair value (of benefit from realization) of which could
be conceptually tied to price of some underlying asset and de-
pends heavily on decisions taken as reaction to the price change.
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Abstract. Modern Portfolio Theory assumes that decisions are made by individual agents. In reality most investors
are involved in group decision-making. In this research we propose to realize group decision-making process by
application of Ensemble Learning algorithm, in particular Random Forest. Predicting accurate asset returns is
very important in the process of asset allocation. Most models are based on weak predictors. Ensemble Learning
algorithms could significantly improve prediction of weak learners by combining them into one model, which
will have superiority in performance. We combine technical fundamental and sentiment analysis in order to
generate views on different asset classes. Purpose of the research is to build the model for Meucci Portfolio
Optimization under views generated by Random Forest Ensemble Learning algorithm. The model was backtested
by comparing with results obtained from other portfolio optimization frameworks.

AHHoTauus. CoBpeMeHHas nopTdenbHas Teopus npeanonaraeT MUHAMBUAYANAbHOCTb B MPUHATUM peLUEHMI
MHBEeCTopaMu. B peanbHOCTM 6ONBWMHCTBO MHBECTOPOB NPUHUMAIOT pelleHuns B rpynnax. B naHHOM

nccnenoBaHUU NpeaaraeTcs peann3oBaTh MPOLLECC rPYMNNoOBOro NPUHATUS PeLLEeHUI MPUMEHEHWEM aNropmuTMa
aHcaMbnsa obydenuns (Ensemble Learning), B yactHocTn MeTona “CnydaiiHblid nec” (‘Random Forest”). TouHocTb

B NpeacKa3aHum A0XO0AHOCTEN akTMBOB MrpaeT 60/bLyi0 posb B NOpTdenbHOM ONTUMMU3ALNKN. BONbLUMHCTBO
METOAMK OCHOBbLIBAETCS Ha C1abbix rmnoTe3ax. ANropuTMbl aHcambis 06y4eHUs NOMOratoT 3HAUYUTENBHO YAYULIKTb
TOYHOCTb NpefcKka3aHus, 06beanHas cnabble rMnoTesbl B 04HY Moaenb. g npeackasaHus LOXOAHOCTEN akTUBOB
Mbl 06beanHUAM QYHAAMEHTANbHbIW, TEXHUYECKUI U CEHTUMEHTaNbHbIM aHanu3bl. Llenbto AaHHOro nccnenoBaHus
SBNSETCSA CO3AaHUe MOoLenu Ans nopThenbHOM ONTUMMMU3ALMU N0 Meyyun, OCHOBbIBAOLLENCS Ha anropuTMe
aHcambng obyuyeHus. OueHka LaHHOM MoLenu NpoBeaeHa NyTeM CPaBHEHUS ee C APYrMMU MeTogaMu NopTdenbHOM

onTMMU3aUMN Ha UCTOPUYECKUX OAHHbIX.

Key words: Random Forest, Ensemble Learning, Meucci portfolio optimization, combination of fundamental

technical and sentiment analysis.

1.INTRODUCTION

Portfolio optimization problem always stays in front
of investors. The Markowitz mean-variance optimiza-
tion theory had big impact on Modern Portfolio Theory.
However it is rarely implemented by professional in-
vestors. There are some drawbacks which cause the in-
vestors to refuse using Markowitz optimization. Firstly
the model produces highly concentrated portfolio and
generates short position, if there is no constraint for it.
The second is that the optimization is made in unin-
tuitive way. Investors always have the views on market

realization, which are not considered by the Markowitz
model.

Modern Portfolio Theory assumes that decisions
are made by individual agents, but practically investors
are involved in group decision-making. It was shown
that group decisions improve the final outcomes in
decision-making process and people before making a
final decision always look for other opinions. They are
weighting individual opinions and combine them in
order to reach more reasonable and accurate decisions.
Researches in decision-making theory show superior-
ity of group decision making over individual. Hinsz et

* TlpuMeHeHWe anroputMa «aHcambns obyyeHus» ans GOpMUPOBAHMS PbIHOYHBIX OLLEHOK NpyY NOpTdENbHOM ONTUMM3aLMK No Meyyun
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al. (1997) showed that about 56% of investors are in-
volved in team decision-making.

For realization the group decision-making proc-
ess in generation the views on selected asset classes
is proposed to use Ensemble Learning algorithm. En-
semble learning is type of machine learning approach
which combines single classifiers in purpose to con-
struct the model which has superiority in performance.
Previous researches in Ensemble Learning, such as
Hansen and Salamon (1990), Yuehui Chen et al. (2007),
Myoung-Jong Kim et al. (2005), Se-Hak Chuna and
Yoon-Joo Park (2005), Tae-Hwy Lee and Yang Yang
(2005), Chih-Fong Tsai et al. (2010) have proved that
such algorithms improve significantly accuracy and
stability of prediction.

Most theoretical and practical analysis is set on
weak hypothesis. Ensemble Learning is based on weak
learnability. It suggests that basic model should pro-
vide results which are slightly better than random
guess. Attractiveness of Ensemble Learning algorithms
is that it could create strong learning algorithm from
weak basic learners.

Purpose of the research is creation of the model for
portfolio optimization based on the views which are
generated by the Random Forest Ensemble Learning
algorithm.

There are different types of ensembles algorithms,
but no one of them has superiority in performance
over different cases. There are such methods as bag-
ging, boosting, staking, random forest, multi stratagem
ensembles. To forecast asset returns in this research it
is proposed to use Random Forest Ensemble Learning
algorithm.

Random Forest is a variation of bagging method. It
was first described in the work of Breiman (2001). The
algorithm consists of great number of individual de-
cision trees. Each tree is constructed from a random
subset of features.

Investors use technical, fundamental, sentiment
analysis for forecasting asset returns in the market. In
this research we combine fundamental, technical and
sentiment analysis by Random Forest Ensemble Learn-
ing algorithm in order to predict returns of different
asset class.

Technical analysis is based on the idea that all rel-
evant information about a company is reflected in its
price and with the passage of time there is no need to
analyse company fundamental information. Funda-
mental analysis is the group of methods for stock val-
uation to determine its intrinsic value. Fundamental
analysis is an alternative technique to technical analy-
sis in investment decision making. It considers macr-
oeconomic factors and fundamental information of a
company to forecast stock returns. Sentiment analysis

of financial markets expresses the opinion of investors
on the situation in market. This analysis allows fore-
casting the movements in financial market before it is
reflected in stock prices.

The views generated by Random Forest model will
be the inputs for Meucci portfolio optimization frame-
work. Meucci Copula Opinion Pooling optimization
model extends the Black-Litterman model by allowing
investors to set the views in various ways. Views could
be either normally or not-normally distributed and
could be set in market realization, not only in the pa-
rameters which determine the realization of the mar-
ket. Black and Litterman introduced their model (1992)
in order to solve the problems of highly concentrated
portfolio and unintuitive way of Markowitz optimiza-
tion framework.

In order to evaluate results of Meucci portfolio
optimization framework under Random Forest views
we will backtest the model by comparing it with other
portfolio investment frameworks, such as Markowitz
portfolio optimization, market portfolio, naive diversi-
fication, 60-40 Equity-Bond portfolio.

2.METHODOLOGY

2.1.ASSET VIEWS GENERATION BY ENSEMBLE
LEARNING

To use Meucci Copula Opinion Pooling framework for
portfolio optimization we first need to generate the
views on selected asset classes. For purpose of asset
allocating we need to pick up the asset class which
will provide the optimal portfolio with required rate
of return and will give enough diversification to re-
duce the specific risk of the assets. For this purpose we
include in our analysis such asset classes as US equi-
ties, US fixed interest, US real estate and commodi-
ties. The proxy for big caps is S&P 500 stock index, for
small caps is Russell 2000 Index, for fixed interest are
10-years treasury notes and Moody’s Seasoned AAA
Corporate Bond Yield, and proxy for oil is oil futures.
We use monthly data for the period from January 1990
till May 2013.

There are different methods for producing such
views for asset classes, such as fundamental, sentiment,
and technical analysis. In this research Random Forest
Ensemble Learning algorithm will generate the views
on selected asset classes by combining fundamental,
sentiment, and technical analysis. In order to achieve
better accuracy in Ensemble Learning model we need
to comply with diversification principle, it means that
there should be big diversity between basic predictors.
To achieve this purpose we considered 60 fundamental,
sentiment and technical factors for constructing basic
classifiers. Following factors were included in our anal-
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Figure 1. Important variables for S&P 500.

ysis: unemployment, inflation, GDP, output gap, long-
term interest rate, U. S. Recession Probabilities, con-
ference board leading and lagging indicators, federal
funds rate, volatility index, Michigan Consumer Senti-
ment Index, commitment of traders, advance —decline
indices, sentiment indicators of American Association
of Individual Investors, closing arms indices, put-call
ratios, new highs- new lows indicators, U. S. Dollar In-
dex, Odd Lot indicators, short interest ratio, NYSE mar-
gin, free credits and available cash, S&P 500 EPS, S&P
500 price to earnings ratio, S&P 500 real dividend, S&P

500 real earnings.
The data was processed by using R-programming

language.

The dataset which consists of monthly observation
of assets returns and monthly values of fundamental,
sentiment and technical factors was divided in two
samples for training and test purpose. The training
sample represents about 70% of dataset and includes
the data from January 1990 till December 2005. The
test sample represents about 30% of dataset and in-
cludes the data from January 2006 till May 2013.

Random Forest constructed the ensemble model by
learning from data of training sample. Then the model
was applied to the test subset for generating the view
on assets returns.

At first Random Forest was built by implying all ex-
planatory variables. Then the variables were evaluated
by their ability to explain asset returns. The function

“importance” of Random Forest package measures the

importance of variables.
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The first value (%IncMSE) measures the importance
of variable in ability to reduce mean squared error in
Random Forest.

The second value (IncNodePurity) shows the im-
portance of variable in ability to decrease of node im-
purities from splitting on the variable. If the variable is
significant in explaining the assets returns then it will
have the large value for%IncMSE and IncNodePurity.

Non-significant variables were determined and re-
moved from the dataset for each asset. The significant
variables were used for constructing the Ensemble
Learning model. Example of important variables for
S&P 500 is shown in Figure 1.

The errors in prediction are decreased during in-
creasing the number of trees in Random Forest. It
was found out that about 300 trees give minimal error
and further rising in number of trees will not improve

Random forest S&P 500

Error

T T T T
200 250 300

50 100 150

trees
Figure 2. Relation between error and number of trees in
Random Forest for S&P500.
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Figure 3. Relationship between historical and predicted values of returns for:
a) S&P500 b) 10 Years Treasure Bonds.

the prediction. Example of chart of error reduction in
relation to number of trees for S&P 500 is shown in
Figure 2.

Expected returns for each asset class were predict-
ed on test subset of data. Predicted and historical val-
ues of returns were plotted on returns scatter diagram.
Relations between the predicted and actual values of
returns are showed by regression line. Examples for
S&P500 and 10-years Treasure Bonds are presented in
Figure 3.

The charts above demonstrate that there is a rela-
tion between the predicted and actual values of asset
returns and we can consider them in portfolio optimi-
zation by Meucci as inputs variables.

2.2.PORTFOLIO OPTIMIZATION IN MEUCCI
COPULA OPINION POOLING FRAMEWORK

Portfolio optimization by Meucci was made using R-
programming language. For the realization of Meucci
algorithms for portfolio optimization we firstly gen-
erate prior multivariate distribution of returns. Fol-
lowing Meucci recommendations we model prior dis-
tribution as multivariate t-Student distribution with
five degrees of freedom, Black-Litterman equilibrium
returns as means and usual matrices of variance and
vectors of standard deviation. Equilibrium returns are
calculated by the following formula:

p=x) W,

Where, u— equilibrium returns

A — is risk aversion coefficient

> — covariance matrix of asset returns during last
60 months

W.— current capitalization of asset (%)

We calculate risk aversion A dynamically for each
month as:

MR—R,
N\ 1
(Mo)

Where, R— risk-free rate.

MR — mean return of market portfolio during last
60 months (cap-weighted return of all 7 assets)

(Mo)? — standard deviation of market portfolio his-
torical returns

Capitalization of asset (%) is calculated as:

w =

"> Cap,

Where, Cap,— Capitalization of the asset class

ZCapi — Sum of the capitalization of all selected
asset classes.

Then we introduce views generated by the Random
Forest algorithm for each asset class. The views are cre-
ated as special R-project objects by the COPViews and
AddCOPViews functions from BLCOP package. Views
on the asset classes are assumed to be normally dis-
tributed. Each view is described by mean and standard
deviation. Mean equals to return, predicted by Random
Forest algorithm, and standard deviation equals to his-
torical standard deviation for assets monthly return.

We then mix views with prior multivariate distri-
bution and generate from this new distribution 500
vectors with 7x1 dimension of possible returns using
Monte Carlo Simulation. We calculate means and CVaR
risk measures for each of simulated series, and use ob-
tained means and CVaRs as inputs for usual portfolio
optimisation. We use portfolioFrontier function from
package fPortfolio of R-project statistical software for
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constructing the efficiency frontier. Efficiency frontier
is thus built basing on CVaR as a coherent risk measure.
The example of posterior distribution under applied
views of returns is showed in Figure 4. From this figure
we can see that presence of bullish views on the asset
class, such as Gold or Treasures, increase the weight
of the respective asset class in the portfolio. On the
contrary, the absence of bullish views for Qil results in
relatively small weight of Qil in the portfolio.

We consider six portfolios from efficiency frontier
obtained from Meucci optimization for our analysis:

» Tangency Portfolio. This is a portfolio which is
located at the tangency point of the efficiency frontier
and line drawn from risk-free point;

e Minimum-risk Portfolio;

e Min-mid risk portfolio. It is the portfolio with the
average risk between minimum-risk and middle-risk;

e Middle risk portfolio;

» Mid-max risk portfolio. It is the portfolio with the
average risk between the middle-risk and maximum-
risk of portfolio;

e Maximum risk Portfolio.

For evaluating results of Meucci optimization, we
compared the Meucci’s portfolios with portfolios ob-
tained from different optimization methods, such as
Markowitz, Naive diversification, Market portfolio, 60—
40 equity — bonds portfolio.

We consider six portfolios from Markowitz effi-
ciency frontier based on the same principles for risk
preference as for Meucci optimization. Market port-
folio consists of the asset classes weighted on their
market capitalization. 60-40 equity-bond portfolio is
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a starting point for portfolio optimization for average
investor. Equity investments provide growth return
opportunities and bonds provide risk-minimization
opportunities. Naive diversification suggests to invest
in different asset classes with the hope to that diversi-
fication will be reached.

Transition maps for optimal portfolios of Meucci
optimization under the choosing level of risk are
showed in Figure 5. Transition maps for Markowitz op-
timization are showed in Figure 6.

By comparing the transition maps for Markowitz
and Meucci optimization we conclude that Meucci
framework provides better diversification across vari-
ous asset classes. Meucci optimization makes substan-
tial investment in 7 assets for the whole analyzed pe-
riod. Markowitz portfolio is highly concentrated, and
always is allocated between two-three asset classes for
considered period.

The box plot of return distribution for portfolios is
showed in Figure 7.

Median for each return distribution is showed by
vertical line. The boxes show the 50% range of return
distribution. Lines limited the 75% range of return
distribution. The dots show the outliers of return dis-
tribution. We can see that Markowitz maximum risk
and max-mid risk portfolios have higher volatility of
returns. Portfolios obtained from Meucci optimization
have average volatility of returns, which is comparable
to the market portfolio, 60—40 Equity-Bonds portfolio
and Naive diversification.

Capture Ratio for asset returns is showed in Fig-
ure 8. It shows the upside and downside movement
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Figure 5. Transition maps of Meucci portfolio optimization.

of portfolio returns in comparison to the market
portfolios.

We can see from the chart that when the market
moves downside, Gold, Bonds and low-risk Markowitz
portfolio go against the market. Equities, REIT, high-
risk Markowitz portfolios, all Meucci portfolios move in
same direction with market downside movment. When
the market moves up Meucci portfolios go against the

market same as Equities, REIT and high-risk Markow-
itz portfolios.

For evaluating the performance of portfolios ob-
tained from different optimization we calculated
Sharpe Ratio, Sortino Ratio, and Maximum Drawdown
for each portfolio. The results are showed in the Table 1.
The chart for Sharpe Ratio, Sortino Ratio, and Max-
imum Drawdown measure is shown in Figure 9.
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Figure 6. Transition maps of Markowitz portfolio optimization.

Sharpe Ratio is calculated by the following formula:
&‘ — Rf

g

SharpRatio =

Where, R, —return of portfolio

R,— risk-free rate

o — Standard deviation

According to Sharpe Ratio Meucci portfolios
have good performance. The Sharpe Ratio gives sta-
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ble results and does not differ significantly across
the risk-tolerance. Markowitz’s portfolio has good
Sharpe Ratio for minimum risk and increasing in
risk tolerance leads to decreasing in Sharpe Ratio.
For the portfolios with high-risk level Meucci op-
timization provides better results than Markowitz
optimization.

Sortino Ratio based on semi deviation as the risk
measure of expected returns. It considers only the
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Figure 7. Box Plot of returns distribution.

volatility of negative returns. Sortino Ratio is calcu-
lated by the following formula:

) ) R — Rf
SortinoRatio = —
Semideviation

Where, R, —return of portfolio

R,— risk-free rate

o — Standard deviation

Semideviation — Standard deviation of negative re-
turns

Based on analysis of Sortino Ratio, Meucci Portfo-
lios also provides stable results for different risk pref-
erences. There is no big difference in Sortino Ratio

for considered Meucci portfolios, while Sortino Ratio
for Markowitz portfolio varies significantly under the
risk preferences. Meucci optimization provides bet-
ter results for high risk tolerance, while Markowitz
optimization has better results at low-risk tolerance.
Sortino Ratio for Markowitz minimum risk portfolio
could not be measured because the portfolio consists
only of bonds, which provide only positive returns.

Due to the Maximum Drawdown coefficient
Meucci portfolios are comparatively better than
Markowitz portfolios. All the portfolios of Meucci
optimization are stable in Maximum Drawdown and
have approximately equal values of drawdown coef-
ficient.
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Table 1. Portfolio ratios.

Portfolio Sharpe Ratio Sortino Ratio Maximum
Drawdown
Market Portfolio 3.56 213 0.14
60-40 Equity — Bond Portfolio 3.04 1.81 0.13
Naive diversification 1.89 0.85 0.26
Meucci tangent portfolio 2.20 1.00 0.20
Meucci minimum risk 211 0.94 0.24
Meucci min- mid risk 1.52 0.67 0.31
Meucci medium risk 2.07 1.01 0.26
Meucci mid-max risk 2.17 1.04 0.26
Meucci maximum risk 2.27 1.03 0.20
Markowitz tangent portfolio 1.49 0.52 0.53
Markowitz minimum risk 19.80 Infinity 0.00
Markowitz min- mid risk 8.42 12.74 0.03
Markowitz medium risk 2.64 1.34 0.23
Markowitz mid-max risk 0.72 0.32 0.51
Markowitz maximum risk 0.30 0.16 0.62
10-year Treasury Notes 13.55 Infinity 0.00
Moody’s AAA Corporate Bond 28.44 Infinity 0.00
S&P 500 0.23 0.12 0.53
Russell 2000 0.25 0.14 0.54
Oil Futures 0.19 0.14 0.70
REIT 0.30 0.17 0.68
Gold 0.72 0.36 0.25
3. CONCLUSION 2013. The Random Forest was based on sixty funda-

The purpose of the research was to test the model of
portfolio optimization under the views generated by
Ensemble Learning algorithms. For generating such
views Random Forest Ensemble Learning algorithm
was used.

We made our analysis for the period from 1990
till 2013 for such asset classes as S&P 500, Russell
2000, 10-years Treasury Notes, AAA Moody’s Corpo-
rate Bonds. Random Forest model was constructed by
learning from data for the period from 1990 to 2006.
Testing period of the Random Forest is from 2006 till
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mental, technical and sentiment factors. The analysis
of variables for their ability of explanation of expect-
ed returns was made. Non-important variables were
eliminated and the Ensemble Learning model gener-
ated the expected returns for each asset class taking
into account only significant variables. Forecast was
made at monthly asset return for each asset class. The
views obtained from the Random Forest model became
the input variables for generating the posterior distri-
bution of returns. Meucci portfolio optimization was
made on posterior distribution of the returns and ef-
ficiency frontier is the result of this optimization.
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Figure 9. Portfolio ratios.

For evaluating the performance of Meucci opti-
mization under the Random Forest views we made
comparative analysis for different optimization
frameworks, such as Markowitz optimization, Naive di-
versification, 60—40 Equity-Bonds investment, Market
portfolio. For this purpose we analysed six portfolios
obtained from Meucci optimization with different risk
level: tangency portfolio, low-risk portfolio, min-mid
risk portfolio, middle risk portfolio, mid-max risk port-
folio and maximum risk portfolio. Markowitz portfo-
lios considered for analysis have the same risk level as
Meucci portfolios.

Meucci portfolio optimization framework under the
Random Forest views provides highly-diversified port-
folio. Markowitz optimization produces highly concen-

trated portfolio, for all analyzed period it makes alloca-
tion between two asset classes.

We evaluated the performance of optimization by
analyzing the Sharpe Ratio, Sortino Ratio and Maxi-
mum Drawdown coefficient for portfolios.

Both Meucci and Markowitz optimization beats
classic “naive” and 60-40 approaches by almost all
measures.

For low-risk tolerance portfolio Markowitz optimi-
zation provides better results according to Sharpe and
Sortino Ratios and Maximum Drawdown measure.

For high-risk tolerance portfolios, on the contrary,
Meucci optimization provides better results according
to Sharpe Ratio, Sortino Ratio and Maximum Draw-
down coefficient. Moreover, mentioned measures of
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Figure 10. Efficient frontier of Markowitz optimization.

Meucci-generated portfolios are not significantly dif-
ferent across risk preferences. That means that while
Meucci frontier consists of portfolios with various ex-
pected (and realized) risk and return, average payout of
each portfolio historical return to historical risk taken
(or risk adjusted-return) converges to some market
constant, equal for all portfolios. We attribute this
to relatively higher level of robustness of Meucci ap-
proach as compared to Markowitz approach.

The ratios for Markowitz optimization differ signifi-
cantly for different levels of risk. Higher absolute per-
formance of Markowitz portfolios could be attributed to
the following fact. We make our backtest for the period
from 2006 till 2013, and for analyzed period perform-
ance of equities was poor. Most Markowitz portfolios
avoid investing in equities, which could be explained by
usual non-intuitiveness flaws of Markowitz approach
(i. e., Markowitz usually invests in two less correlated
assets and ignores all others, see Figure 10). Conse-
quently, less exposed to dangerous in 2006—2009 equi-
ties, Markowitz portfolios exhibit less drawdowns, less
standard deviations and seemingly less risk in general.
However this might be just statistical artifact — on long-
er period well-diversified portfolio would always win.

Meucci portfolio almost always would try to use
as wide selection of assets as possible. That makes it
more exposed to equity risks of 2007-2009. For better
understanding the performance of Meucci optimiza-
tion future analysis should be applied during econo-
my’s healthy period.

The application of Ensemble Learning algorithms
for views generation is important topic which needs
deeper analysis. Other methods of Ensemble Learning
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which could be applied for views generation, such as
boosting and multi strategy ensembles, stays out of
this research. Future research should be done in this
sphere for improving the accuracy of predicted returns
by Ensemble Learning algorithms.
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