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istrict heating in Russia accounts' for roughly 44% of the world’s total

heat production capacity, and if small boilers are included, its share is

even greater [Kozhukhovskii, 2013]. Local monopolies prevail in Russian
district heating, while in other countries distributed heat generation exists in more
balanced proportions. Erroneous managerial strategies (including strategies for
innovative development) can potentially lead to greater costs in such systems
than in a competitive market environment. In recent decades, this field has ac-
cumulated problems such as wear and tear on equipment, heat losses, and low
efficiency of heat sources [Ministry of Energy, 2013; Begalov, 2013]. The situa-
tion is compounded by a number of systemic factors [IFC, World Bank, 2008],
including the lack of innovative development at most district heating companies.
Their activities mainly target maintaining the technological process under con-
ditions of highly depreciated equipment and delayed payments from customers.
An exception is the metropolitan district heating system where a key organiza-
tion — Moskovskaya Ob’edinennaya Energenticheskaya Kompaniya (Moscow
Integrated Power Company, MIPC) — is focused on implementing innovations
[MIPC, 2011b, 2013a]. For this reason, an analysis of the features of the metro-
politan heating industry’s innovative development makes it possible to formulate
recommendations that may be sought after by other heating companies.

This paper examines the innovative development of Moscow’s district heating
system enterprises. Equipment availability, financial support, and strict compli-
ance with technical regulations in municipal heating supply make it possible to
eliminate subjective factors that are typical for many regional companies and
have caused them to lag behind technologically. This has allowed us to focus our
research on the strategic aspects of innovative activities instead of the traditional
discussion of current problems. We present the sector’s development strategy in
recent decades and the results of innovative activities conducted by companies

in the field.

During our research we discovered barriers that prevent the introduction of new
developments at the national and corporate levels. A comparison of approaches
employed by domestic and Finnish heating utility companies makes it possible
to make recommendations regarding the development of corporate strategies
for innovative development. Special attention is given to breakthrough innova-
tions in cogeneration and trigeneration.

Moscow district heating in brief

The heat supply system of Russia’s capital differs from its counterparts in
European cities. It is unique in terms of its scale and is generally comparable to
individual EU nations in terms of major characteristics. For example, in 2012
the total length of pipelines in Moscow was 16,323 km and the associated con-
tractual thermal load was 19 GW?, which exceeds the corresponding aggregate
figures for Finland (roughly 13,600 km and 18.5 GW, respectively). MIPC re-
ceives gas from a local supplier with a stable distribution system, which reduces
the risks of an interruption in supplies and eliminates the need to diversify the
types of fuels consumed. The capital’s heating companies do not have access to
large thermal reservoirs (such as the Baltic Sea for coastal Scandinavian cities or
the Pacific Ocean for certain US states) which complicates the creation of cer-
tain systems, e.g. free cooling [Euroheat & Power, 2006; State of Hawaii, 2002]
based on seawater.’ Finally, the basic source of energy in Moscow is natural gas,
which is relatively clean from an environmental point of view.

Note that the magnitude of this indicator is determined by more than heat suppliers’ activities. Considerable
energy losses in Russia are due to the inefficient thermal insulation of buildings.

2 Hereinafter, information about MIPC is presented based on annual reports [MIPC, 2005, 2006, 2007, 2008,
2009, 2010, 2011a, 2012].

However, there are also other free cooling technologies. For example, see [ Baggini, Sumper, 2012; Wu, 2010].

Innovation and Economy

2014 | Vol. 8.No 3 | FORESIGHT-RUSSIA | 43



Innovation and Economy Kovalev A., Proskuryakova L., pp. 42-57

These circumstances sideline potential innovative projects related to diversifying
the fuel mix, that are of immediate interest to European heat utilities: the use of
boilers fueled by waste from the timber industry, technologies to reduce carbon
emissions from thermal power plants, the construction of automatic coal stor-
age facilities, reduction (or the complete elimination) of ash dumping areas, etc.
These trends are not high-priority for Moscow’s heating industry. Top priority
is given to improving reliability and energy efficiency, and developing the infor-
mation technology (IT) infrastructure. These innovation initiatives are chiefly
aimed at testing new pipelines and types of thermal insulation and surfactants
[MIPC, 2013a; RosTeplo.Ru, 2010; Startbase, 2014], and introducing variable-
frequency drives (VFD) and their analogues [RosTeplo.Ru, 2010]. However,
implementation of these technological solutions lags behind other countries.
In particular, surfactants have already been used in foreign pipelines systems
for nearly 20 years [Pollert et al., 1994], while plastic pipelines have been used
since the mid-1980s [KWH Pipe, 2006]. State-of-the-art VFDs are an energy-
efficient, but very common, flow control technology [Herman, 2009; Petchers,
2003; Bloetscher, 2011]. Such solutions provide gradual quantitative changes that
may be viewed as evolutionary innovations at the enterprise level.

There are, however, potential breakthrough innovations related to the combined
production of different types of energy which may transform Moscow’s energy
market radically and of fset its considerable disadvantage — a low capacity factor.
This is a typical problem for boiler plants (Figure 1). The summer-time capacity
factors are extremely low because a typical boiler plant produces only one type
of energy — heat. Hot water supply, which keeps the capacity factor from drop-
ping to zero, does not provide a significant load for the equipment. Evidence
confirms* that increasing a capacity factor is a significant resource in energy sec-
tor. It is known that mono-generation, be it electricity or heat generation, is less
productive than combined generation of several types of energy [Andrews et al.,
2012; Inter RAO UES, 2013; European Commission, 2002; DHC+ Technology
Platform, 2009]. Moreover, the transition to combined energy production may
contribute to an increased capacity factor. MIPC has two opportunities in this
area: expansion of electricity production and production of cooling. The latter
would be a breakthrough innovation for the capital’s energy industry.

Figure 1. MIPC’s capacity factor in winter and summer months (%)

34.8

29.6 30.2

January  February December  June July August

Source: [MIPC, 2005].

* For example, the average capacity factor of US nuclear power plants has grown from 50 to 90% [World
Nuclear Association, 2014; Nuclear Energy Institute, 2014].
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To a certain extent the technological lag is caused by the preceding managerial
practices and strategies adopted in Moscow’s district heating system. In recent
years it has been reorganized repeatedly: multiple changes have been made to the
structure and number of enterprises, their functions, internal business processes,
and the forms of interaction between them (Figure 2). Before 2004, state unitary
enterprises were directly responsible for supplying heat to customers through
the operation of heating stations and the separate heat distribution systems of
Mosgorteplo, Mosteploenergo (including district heating stations, and accom-
panying water networks and heating substations), and Teploremontnaladka
(service to over 500 heating substations in northeast Moscow). They did not
compete with each other, because customers were divided between the compa-
nies depending on their location. Innovative development was hampered by the
irregular territorial division of heat districts, inefficient business processes, and
delayed payments both from customers and to heat suppliers.

In 2004, to consolidate these assets and improve their efficiency, the Moscow
government created MIPC, which assumed the role of municipal heat suppli-
er.’ The new entity included unitary enterprises which had been reformed into
joint stock companies and become its subsidiaries and business units afterwards.
Later, MIPC underwent several more reorganizations during which the number
and function of the units changed.

Moscow’s main sources of heat are Open Joint Stock Company (OAO)
Mosenergo’s power plants (in 2004, its principal shareholder was OAO Unified
Energy System of Russia, or ‘RAO UES Russia™), which was reorganized in
2005. During the reorganization, more than ten business units were separated

Figure 2. Reorganization of the Moscow district heating companies in 2004-2014

Mosenergo
MIK Gazprom Energy
l Holding
Gazprom Energy
Gazprom's power Holding
generation assets
I Mosgorteplo gazlgyom Energy
oldin
I Mosteploenergo MIPC &
I Teploremontnaladka MIPC
® MIPC (since 2004)
2004 2014

Note: This diagram shows a simplified representation of mergers and acquisitions. It does not depict information about the
structure of ownership or organizations’ legal status.

Mosenergo is the largest of Russian regional generating companies and the basis of the Moscow energy system. The company comprises 15 power

plants for Moscow with an installed electric capacity of 12.3 GW and heat capacity of 35000 Gcal/h, which makes the company the world’s
largest heat generator. Currently, Mosenergo is a Gazprom Energy Holding subsidiary.

MTK was a Moscow infrastructure company controlling major large-diameter district heating water pipelines used for transporting heat from
Mosenergo’s power plants to local distribution heating water networks.

Mosgorteplo, Teploremontnalandka, Mosteploenergo were Moscow state unitary enterprises that operated local district heating substations and

distribution heating water networks.

(Open Joint Stock Company) Gazprom’s power generation assets refer to Gazprom’s shares in Russian heat and power generation companies
which have been steadily growing over the decade.

Gazprom Energy Holding — operates as a subsidiary of Gazprom (since 2009) and controls its heat and power generating assets such as MOEK,

Mosenergo, etc.

Source: Prepared by the authors.

> Order of the Government of Moscow ‘On the Creation of Open Joint Stock Company Moskovskaya
Obedinennaya Energenticheskaya Kompaniya’ (including subsequent changes) no 2261-RP, dated
November 11, 2004.

¢ RAO UES of Russia was a national energy monopoly controlling more than two thirds of Russia’s electric
power capacity and most of electric transmission grids in Russia. The company was reorganized in 2006 —
2008 when its subsidiaries were spun off into separate generating companies.
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from Mosenergo, becoming independent companies. One of them was OAO
Moskovskaya Teplosetevaya Kompaniya (Open Joint Stock Company Moscow
District Heating Network Company, MTK), which controlled the city’s main
heating water pipelines. The separation of assets made it possible to split com-
petitive businesses from the monopolistic and divide profitable and loss-mak-
ing assets.In 2007, the capital’s government acquired a controlling stake in MTK.
Then the government initiated a merger between MTK and MIPC, which was
completed in October 2012. The merger did not eliminate the challenges that
had existed in heat supply: the imbalances between seasonal fluctuations of the
heat load (and the wholesale heat purchased from Mosenergo), the fixed size of
the payment received from customers, and the resulting regular cash deficiency
for a long time. Correcting the accumulated problems took nearly a decade.

Barriers for innovative activities
Low labour productivity

Insufficient productivity impedes innovative activities because introducing new
services based on costly and outdated business processes and service technolo-
gies decreases innovations’ potential profitability. Given the high discount rates
and the inability to introduce inexpensive technologies (for example, free cool-
ing), innovation projects that succeeded abroad in terms of net present value
(NPV) could prove to be loss-making in the Russian energy industry. Discount
rates associated with the cost of capital for companies depend on the state of
the financial markets. Like the lack of access to free thermal reservoirs, this is an
external factor that an enterprise is unable to influence. However, an enterprise
can improve the efficiency of its operations through technological and manage-
rial innovations.

Many researchers have noted the connection between labour productivity and
innovative activities. For example, Philip Cooke asserts that the latter is the pri-
mary factor in increasing productivity [ Cooke, 2012], while Peter Brodner points
out the correlation between a deceleration of growth in productivity and a re-
duction in innovative activities in Germany [Brddner, 2011]. Studying invest-
ments in employees’ key skills during a period of crisis, Lidia Garcia Zambrano
and her colleagues have also demonstrated a connection between pioneering ac-
tivities and productivity [ Garcia-Zambrano et al., 2014]. In their research on the
management of a high-tech company, Roman Boutellier and Mareike Heinzen
use labour productivity as one of the characteristics of innovative activities
[Boutellier, Heinzen, 2014]. Sorin Krammer evaluates innovative policy by look-
ing at employees’ skills and productivity [ Krammer, 2009]. Francesco Bogliacino
and Mario Pianta, relying on the results of company innovation surveys in EU
countries (Community Innovation Surveys, CIS), identified the relationship
between the quality of innovative activities and labour productivity [Bogliacino,
Pianta, 2009]. However, increasing productivity based on innovations requires
amodern overall technological foundation, because low-tech enterprises usually
lag behind high-tech enterprises [Kirner et al, 2009] in terms of the effective-
ness of their innovative activities.

We compare the labour productivity of several Russian and Finnish energy
companies, taking output-labour indicators — the ratio of annual energy sales
(GW-h) to the number of employees — as our criteria. To do this, we formed
several groups of companies with comparable generation, transmission/distri-
bution and sales indicators. We created three groups of companies:

A. Heat and electric power transmission/distribution systems including heat and
electricity sales — the Finnish company Turku Energia and the Russian MIPC /
MOESK total staff and sales (green).
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B. Combined generation of heat and power (combined heat and power, CHP),
heat and electric power transmission/distribution systems, including heat and
electricity sales — Finnish companies Turku District Energy Ltd.” and Turku
Energia, and Russian companies Mosenergo, MIPC, and MOESK (blue);
Helsingin Energia’s data are also provided for comparison.

C. Combined generation of heat and electric power — Mosenergo and Turku
District Energy Ltd. (yellow).

It is not possible to achieve a complete match for these groups because of the
scale effect and differing distribution of assets. MIPC is a wholesale reseller of
heat for Mosenergo (67.7% of the annual heat production by the latter in 2012);
and the remaining 32.3% is supplied to retail customers. In 2012, Mosenergo’s
heat sales amounted to 6.8663-10” Gcal, while MIPC’s own heat production was
2.4699-107 Gcal. However, the approximate match makes a qualitative compari-
son possible.

The data in Table 1 indicates that average labour productivity in the Moscow
energy industry is noticeably lower than it is at Turku: by roughly a factor of
2.5-3 for groups A and B. MIPC’s employee headcount does not fit the volumes
of heat sales, considering that most (about 75%) of the heat is purchased from
Mosenergo. MOESK looks somewhat better. But in this case Turku Energia,
which serves two types of transmission and distribution systems (electric pow-
er and heat) has demonstrated approximately the same productivity (E/P) as
MOESK, which only operates electric power transmission and distribution sys-
tems. Moreover, total productivity at Turku Energia ((Q+E)/P) is more than
twice that of MOESK (E/P). Only Mosenergo is approximately equal to Turku
District Energy Ltd (group B).

A cause of the Russian enterprises’ considerable lag in labour productivity is tech-
nological inefficiency: a low level of automation, mostly manual labour when
repairing and maintaining sources and distribution systems, excessive capac-
ity redundancy, and an insufficiently developed IT infrastructure. Eliminating
these shortcomings requires a basic set of methodological tools that can be tak-
en from the lean production model® Despite requiring significant labour and

Table 1. Labour productivit& in the production, transmission, and
distribution of heat (Q) and electricity (E) (GW *h/person)

Q/P 1B/12, (Q+E)/P,

(GWeh/  (GW-h/ (GW*h/

person) person) person)
Turku Energia (2013) 6.52 5.50 12.02
Turku District Energy Ltd 12.26 6.25 18.51
Turku Energia — Turku District Energy Ltd 5.55 3.59 9.15
Helsigin Energia (2012) 5.39 5.25 10.64
MIPC (2012) 3.25 - -
Mosenergo (2012) 9.80 8.07 17.87
MOESK (2012) - 5.16 -
MIPC — MOESK = = 4.01
MIPC — MOESK — Mosenergo = = 4.02

Note: P— employee headcount, Q — annual heat sales (GW*h), E — annual electricity sales (GW*h).
The closest analogue to MIPC is Turku Energia (highlighted by orange).

Source: The authors’ calculations based on the publicly available materials of the companies mentioned
in the table.

N

For Turku District Energy Ltd., the heat capacity supplied to industrial customers in Naantali and cooling
production of roughly 25 GW-h are also considered.

o

Methods to model and optimize the operations of technology, industrial, and power companies are
described extensively in the literature [ Henriques et al., 2014; Curry, Feldman, 2011; Bangert, 2012; de Souza,
2012; O’Kelly, 2013; Blank, 2012].
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time, optimization may result in improved efficiency and innovative potential.
This process has begun at MIPC [Production Management, 2013, 2014; M24.ru,
2013] but so far only concerns some particular operations. It can be considered
innovative to an extent because it implies the adoption of the world’s best prac-
tices used to define optimal operating procedures.

Barriers for long-term planning

An effective strategy for fostering innovations cannot be separated from the
company’s overall development strategy [DeSai, 2013]. Setting goals for inno-
vation policy should rely on the corporate strategy and the long-term financial
policy.

The Moscow heating industry’s development strategy was created over an ex-
tended period of time under the influence of several executive bodies — the
Government of Moscow, RAO UES, and most recently, under the state-owned
energy giant Gazprom.’ Each of them implemented their own action plans. The
interplay between them entailed adjustments to MIPC’s corporate strategy. Thus,
it is promising for the company to enter the electricity market, which creates an
opportunity to start combined heat and power production using new equipment
such as combined-cycle units. To develop power generation, MIPC Generatsiya
(MIPC Generation) was created in 2008 as a subsidiary of MIPC. Its assigned task
was to achieve a 9% share of Moscow’s power generation market, which required
building 1.5 GW of generating capacity [Krivoshapka, 2008]. In the same year,
OAO Mosgorenergo passed into the control of MIPC [Mosgorenergo, 2014].
However, in 2012 MIPC’s power generation remained at approximately 193 MW
[MIPC, 2012], which makes it possible to assume that the expansion strategy was
cancelled.

The deployment of 1.5 GW capacity at 14 of MIPC’s stations would be the ba-
sis for small-scale distributed generation in comparison with Mosenergo’s ma-
jor thermal power plants, which have a larger capacity. On the other hand, the
construction and modernization of district and area heat stations in the 1990s
and 2000s included the installation and repair of water boilers. Obviously, gas
turbines can be purchased and installed independently, but this would be a
separate production of heat and power, which does not possess the advantages
of combined generation. The possibility of simultaneously modernizing boil-
ers to recover heat from the turbines’ exhaust, which would increase the proj-
ect’s cost, could be explored. In this regard, the attempt to change the strategy
proved difficult due to the decisions that had been previously adopted as part of
a different strategy. Such inconsistency (short-termism) is a common corporate
management problem [Barton, Wiseman, 2013; Kappel, 1960] that affects both
innovative development [ Tidd et al., 2005; Johnson et al., 2008] and the general
long-term perspective [ McLaney, 2009].

The difficulties of planning for the distant future are illustrated in the chart
(Figure 3), which demonstrates that in 2011 MIPC lost 14% of its associated
contractual thermal load. The twofold increase in MIPC’s heating capacity re-
serve in 2011 roughly corresponds to the decrease in the load. This drop could
presumably be the result of the reassessment of customer characteristics based
on new power consumption standards.' In this case, the ‘virtual’ changes are
rather an indication of the degree of uncertainty concerning the city’s energy
balance than evidence of improved energy efficiency in Moscow.

Lack of Intrapreneurs

Research has shown that district cooling is economically justified [Shimoda et
al., 2006; Chow et al., 2004; Lozano et al., 2010; Deng et al., 2011]. It enables

° Gazprom’s core business is associated with the extraction and sale of gas, which potentially conflicts with
the need to improve the energy efficiency of heat supply.

19 Order of the Ministry of Regional Development ‘On Confirmation of the Rules to Establish and Change
(Review) Thermal Loads’ no 610, dated 28.12.2009.
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Figure. 3. Associated contractual load (left vertical axis, Gcal/h),
reserve capacity (right vertical axis, Gcal/h)
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Source: MIPC’s annual reports for 2005-2012.

heat which would be otherwise lost to be used for cooling. District cooling can
potentially be a breakthrough innovation for the domestic heating industry for
several reasons:

e Such systems, including sources of cooling, cold water network (there are
water supply systems, but in this case water is not a cooling medium and
the conditions are different), and residential equipment have not yet been
developed in Russia; there are no long-standing practices for selecting and
maintaining equipment, no guidelines for feasibility studies, etc.

e Designing district cooling systems represents a complex engineering chal-
lenge, involving a switch from the heat delivery control by water temper-
ature variation (which is widely used at present in Russian heating water
networks) to the heat delivery control by flow rate variation, the construc-
tion of cold water storages integrated into the cooling water network, op-
erating water networks in a different temperature range, different water
treatment conditions, etc.

e There may be an opportunity to combine production of electric power, heat,
and cooling (trigeneration) and use new methods for unit commitment op-
timization.

As early as 2010, the Moscow government considered ways to introduce trigen-
eration [Ivanov, 2010]. Priority was given to centralized generation. Despite
the fact that MIPC has indicated its interest in cold supply [MIPC, 2013b;
The Presidential Council for Economic Modernization and the Innovative
Development of Russia, 2012], construction dates have still not been set.

It is well known that adopting breakthrough innovations is hampered by certain
barriers [Ford et al.,, 2014]. For Russian companies, these barriers are accom-
panied by problems associated with the specifics of the national and regional
economy, and the business environment in particular. For MIPC, unlike other
European players, building a centralized cooling supply system is a more dif-
ficult organizational and engineering challenge. Unlike the Finnish Helsingin
Energia, MIPC does not have sufficient CHP electricity-generating capacity to
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power vapour-compression chillers for a district cooling system. Free cooling can
hardly be used in Moscow. For this reason the company will likely be forced to
focus on relatively low-efficiency absorption refrigerators or buy electric power
for vapour-compression refrigerators, which may be quite expensive.

Such difficulties are frequently resolved through the organization of a new
‘start-up’ business entity or division (intrapreneurship, corporate new ventures)
[Byers et al., 2011]. In this case, the core business is isolated from the risks and
there are greater opportunities for innovative pilot projects to be flexibly man-
aged. However, major Russian companies have little experience in organizing
such start-ups.

MIPC managers are wary of launching a large-scale district cooling programme.
Itis telling that Gazprom Promgaz, which developed a detailed plan (approved by
MIPC) for supplying heat and gas to the ‘New Moscow’!! area, makes only one
reference to the district cooling system based on trigeneration. The plan states: ‘It
is planned to unite the generating facilities in new areas with power substations
to create a unified consumer power supply system, Energokompleks, with the
additional ability to produce cooling (trigeneration), if needed.” [Government
of Moscow, 2014].

Subsidies and the lack of competition

When a company enters a new market with an innovative product or service,
the first customers share the risks associated with the early adoption of this
product. This is especially true in the energy industry, which requires large-scale
investments and thus, switching from one cooling technology to another may
be very costly. District cooling is no exception.

The conquest by district heating companies of untapped markets is inhibited
by their weak connection with customers and insufficient flexibility in their
interactions with them. For example, customers must contact the companies
and submit a request for a ‘technological conjunction’ with the heating water
network which may be a time-consuming and laborious process. District cool-
ing is a new field for Russia — no single player in this market is close to even
having a local monopoly. Players must prove their competitiveness and fight
for customers, but the Moscow district heating companies have not demon-
strated their intention of doing so. Yet interaction with customers itself could
benefit from innovations already tested in other industries or abroad [ Mattsson,
2008] in areas such as organizational flexibility, customer relations strategy, re-
mote services, etc. [ Nandakumar et al., 2014; Edward, Sushil, 2013; Eapen, 2009;
Peppers, Rogers, 2011; Eid, 2013]. However, development in these areas is slowed
by several circumstances.

Customer relationship management is naturally driven by the competitive pres-
sure and a customer’s decision to buy from the company which finally gener-
ates its revenue. In Russian district heating this connection is distorted. Unlike
European practice, Russian district heating companies are systematically subsi-
dized." This condition is determined by Federal Law ‘On the Heat Supply’ no
190-FZ, dated 27.07.2010, which spells out the principles for regulating tariffs.
Article 7 of that law states that the tariffs should be affordable. Article 7 also
requires local governments to ensure sufficient financing for heating systems.
Article 3 stipulates the foundations of the state policy, including the develop-

"' The ‘New Moscow’ is a colloquial name of a group of newly established Moscow districts.

12 To cite just a few examples, we will mention the Decree of Kursk Regional Administration ‘On the Process
for Providing Subsidies to Organizations Providing Heat, Cold and Hot Water, Water Disposal, and Solid
Household Waste Recycling (Disposal) Services, to Compensate for a Portion of Income Not Received Due
to the Application of State Regulated Prices (Tariffs) when Rendering Services to the Public’ no 1140-pa,
dated 26.12.2012; Decrees of the Government of Moscow ‘On Confirmation of Prices, Rates, and Tariffs
for Housing and Public Utility Services for the Public’ no 1038-PP, dated 30.11.2010 (revised 14.12.2010)
and ‘On Confirmation of Prices, Rates, and Tariffs for Housing and Public Utility Services for the Public
for 2014’ no 748-PP, 26.12.2013.
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ment of centralized heating supply, balancing the economic interests of heat
suppliers and customers, and providing consistent and non-discriminatory con-
ditions for entrepreneurial activities.

Subsidization and monopolization distort the incentives, which are supposed to
reflect the actual costs of heat production and distribution. Competitors who
do not receive this support face increased price pressure. As a result, the state
is accumulating inefficiency, hampering partnership between service provid-
ers and customers, and thereby incurring systemic risks. Indeed, regulation in
the energy industry is itself a potential risk [Peterson, Augustine, 2003; Sweeney,
2002].

In Finland, priority is given to promoting competition: a centralized district
heating operator is one of the market players, with whom local heat produc-
ers may compete [Finnish Energy Industries, 2013]. Thus, in Finland there is
no counterpart to the aforementioned Russian law ‘On the Heat Supply’. In
Russian practice, the centralized model is emphasized, which complicates the
district heating’s transition to market principles. Certain restrictions and regula-
tory documents have been imposed. For example, the ‘Rules for the Organization
of the Heat Supply System in the Russian Federation’ (Approved by Order of
the Government of the Russian Federation no 808, dated 08.08.2012) stipulate
the procedure by which the status of sole heat supplier is conferred. A sole heat
supplier may revoke the contract cancellation option for a customer if the sup-
plier unilaterally considers that the corresponding disconnection in the water
network may have a negative impact on other customers (paragraph 32 of the
Rules).

In ‘New’” Moscow, as well as in other regions, given the amount of heat losses
in water networks and the depreciated equipment, versatile solutions based on
modern condensing boilers may prove efficient, at least when competing with
boiler plants. However, paragraph 2.3 of the Government of Moscow Decree no
1508-PP ‘On the City of Moscow’s Heat Supply Plan for the Period up until 2020
with Identification of Two Stages in 2010 and 2015’ states that ‘decentralized
heat supply sources shall be used in exceptional cases approved by the City of
Moscow’s Fuel and Energy Department, or as emergency or backup sources.’"’

Russian district heating systems are less efficient technologically and economi-
cally than their best foreign counterparts. For this reason, local small-capacity
heating sources based on highly efficient cogeneration plants seem entirely
commercially viable as innovative solutions [Pehnt et al., 2006; Parker, 2009;
Pilatowsky et al., 2011; Praetorius et al., 2012]. However, artificial administrative
prohibitions must be revoked for them to spread. Liberalization of the Russian
gas market and incentives for utility companies engaged in small-scale distribut-
ed generation of heat and power are capable of making a positive contribution.

Innovation in district heating companies’ strategies
Knowledge management

The key underlying element of technological innovations is knowledge man-
agement. To this day, a significant portion of Russian infrastructure compa-
nies’ documents — from thermal and hydraulic diagrams to information about
equipment’s operating modes — remains undigitized and stored on paper. Even
if some information has been digitized, there may be no standard procedure
for accessing it. Information exchange is not only problematic in IT but also
in organizational dynamics: collaboration between specialists and managers
of different levels, especially if they are not direct subordinates, has not been
developed or formalized. Similar problems persist in many large Russian en-

13 Available at: https://www.mos.ru/documents/index.php?id_4=118398, accessed 17.06.2014.
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terprises — tech companies, industrial and infrastructure companies, utility en-
terprises, and others.

The development of knowledge management systems at companies focused on
innovations must incorporate procedures widely accepted in the scientific com-
munity: peer review, collective decision-making and appraisal, etc. There are
definitely not enough seminars, conferences, and workshops. Of course, there
must be a reasonable balance between transparency and business interests (in-
cluding protecting intellectual property). However, at present a closed mindset
and non-transparency dominate in this field in Russia.

Finally, the transition to market principles in an area as complex as the energy
industry requires consistent optimization of production facilities and distribu-
tion systems using appropriate analytical methods, which is impossible without
consistent knowledge management programmes. An example of such an op-
timization is the calculation of the optimal load allocation (unit commitment
problem) [Wood et al., 2013; Tagare, 2011; Catalao, 2012; Soliman, Mantawy,
2012]. Such a calculation is also relevant to thermal loads [Sakawa et al., 2002].
Load allocation in Russia’s district heating has not been analyzed at this level,
even though it has significant innovative potential.

Collaborative networks as the basis for
technological innovations

The way innovations are developed and adopted in enterprises is changing
fundamentally. They are starting to engage customers in the search for inno-
vations. The R&D process is becoming more diversified and more specialized
[ Chesbrough, 2003]. At present, it is impossible to gather all the required special-
ists in one organization because they are affiliated with many organizations and
there is often no need for their full-time labour. Many innovative companies
are becoming open: consequently, they have a growing number of ties to exter-
nal partners and contractors and pioneering activities are becoming intercon-
nected.

General Electric (GE) is an example of this trend. For a decade it has allocated an
average of approximately 4.3 billion USD to research and development (R&D)
per year, which exceeds the average annual budget for the Russian Academy
of Sciences for the same period. GE initiated an open innovation program
[Bingham, Spradlin, 2011; Moslein, 2014]. It is aimed at technological crowd-
sourcing and mobilizing external contractors who specialize in key technologies
such as 3D-printing.

The term ‘network’ is not coincidental. The interactions of R&D participants
are similar in structure to traditional information networks [Scherngell, 2013;
Prahalad, Krishnan, 2008; Tidd et al., 2005]. Scholars today are vigorously study-
ing innovative network processes [Grosfeld, Roelandt, 2008; Prause, Thurner,
2014]. According to Nabil Sakkab, a senior vice president at Procter & Gamble
(P&G), the future of corporate R&D is network structures for collaborative
work, uniting 99% of researchers [ Tidd et al., 2005]. P&G has a research budget
comparable to GE’s, and one of its most important principles is to ‘Connect
and Develop.” Similarly, Bosch leader Franz Fehrerback is confident that his
company ‘will expand its work in research networks with other firms’ [ Dutta et
al., 2009].

A “closed innovation” model was practiced 30—40 years ago by many companies
famous for innovative success but nowadays seems obsolete."* Under these con-
ditions, small firms that lack GE’s massive R&D budgets but are trying to imple-
ment innovative solutions are essentially left no choice other than to develop
their own ‘innovation network.” Georg Weiers notes that more and more new

! PARC Research Facility (Xerox) is a good example of the ‘closed’ approach at that time.
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solutions are coming into a company from outside and engineering research is
increasingly distributed across collaborative networks. This trend accelerates de-
velopment speed and reduces risks and expenses which are redistributed across
the entire network [ Weiers, 2014]. By contrast, by closing the innovation process,
a company assumes the corresponding risks. Furthermore, ‘external’ innovative
activities should not preclude internal developments. It has been demonstrated
that conducting internal corporate R&D simplifies the implementation of ex-
ternal innovations [ Hervas-Oliver et al., 2011].

In this context, managing distributed developments acquires special importance.
People are actively studying these practices abroad [M hring et al., 2014] but not
yet in Russia, especially regarding interactions with foreign partners; that affects
the implementation of R&D.

Another significant factor impacting the efficiency of distributed innovative de-
velopments is the ability to engage a large number of experts and consultants —
companies and individuals — especially for a feasibility study of industrial and
technological projects. Developing collaboration with multiple partners at a
proper level is a managerial challenge which includes knowledge management
and the development of an IT infrastructure. DuPont asserted its global leader-
ship in R&D due to a distributed network for collaborative scientific and engi-
neering work [Boutellier et al., 2008] while keeping the focus on the distributed
IT infrastructure which provides tools for distributed collaborative R&D teams.
It saves financial and time resources because there is no need to reorganize R&D
divisions under new programmes. Otherwise, significant expenses would be re-
quired to support employees’ international mobility.

In Russia, the usual practice is based on the principle of ‘doing everything our-
selves’, which leads to an extreme concentration of research and development
activity within a single organization and weak specialization, and few R&D cen-
tres, thereby further weakening competition. The current level of competition
does not correspond to the amount of financing allocated by companies for in-
novative development. As a result, market power is shifting from the company
to its R&D contractor. Several major corporations are often forced to invest in
the same limited pool of R&D projects, i.e. in effect they have to compete for a
contractor.

The Russian market for innovations is in acute need of competition. In the long
run, this problem may be solved through systematic development of scientific
organizations and their collaboration with technology companies. Involving
foreign innovative firms and applied research centres in Russian innovative
projects would bring a quick positive effect.

Conclusions

Innovations in Russian district heating are chiefly evolutionary or incremental.
The innovations are often based on introducing technologies whose effective-
ness has been proven through many years of operation abroad. Moving forward
with breakthrough solutions, even if they have proven their effectiveness at
leading global companies and are supported by federal and regional authorities,
encounters significant obstacles in Russia. These obstacles include inflexible
corporate management, including when interacting with customers, and inex-
perience in creating internal corporate startups and managing risks in the early
stages of R&D.

The technological gap results in increased costs when assessing innovative proj-
ects’ investment attractiveness. Excessive costs are critical for the development
of new infrastructure that has significant initial fixed costs, as in the case of
district cooling.
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Recommended measures to support the innovative development of district
heating can be split into institutional and corporate recommendations. The first
group concerns stimulating competition in the heat supply market and creating
a stable legal and investment environment. The second group calls for tech-
nological modernization, development of long-term corporate strategies that
include investment programmes, systematic analysis of the best international
practices for innovative development, and the formation of partner networks
involving foreign innovative, consulting, and research centres.

The example of Moscow demonstrates that energy companies’ strategic devel-
opment in the past decade was focused primarily on mergers, not innovation.
The capital’s horizontal mergers of the 2000s and subsequent vertical mergers
were performed based on administrative considerations. As a result, business
processes and cash flows were largely streamlined but the European level of pro-
ductivity was not achieved. The creation of a single vertically integrated entity in
Moscow’s energy industry has limited the ability to develop alternative heating
systems. The tariff policy and subsidies in combination with regulatory restric-
tions on alternative heat supply technologies essentially neutralize the incen-
tives for companies to implement innovation policies. Multiple reorganizations
in Moscow’s energy sector resulted in the domination of short-term planning,
while long-term strategic planning is virtually non-existent.

Experience has shown that centralization does not guarantee simplicity in
the interactions between the main entities of Moscow’s energy industry. As
an example, consider the cash deficiency caused by the seasonal variation in
MIPC’s thermal load and the particulars of purchasing heating capacity from
Mosenergo.

Many large Russian companies tend to follow the ‘closed innovation’ model where
R&D activities are concentrated within an organization. In contrast, the predomi-
nant trend demonstrated by the major technological leaders abroad is clearly the
opposite. Innovative engineering solutions are developed in broad, often interna-
tional, collaborations which make the development more efficient and less risky
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