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A B S T R A C T

Mineral resources and the mining industry play an important role in economic development of many countries.
The unique Russian mineral raw material base – phosphate and potash ore reserves in the case under
consideration in this work – allows domestic mining and chemical companies not only to meet domestic
demand but also to act as significant players on a global scale. Russian fertilizer companies enjoy a significant
share of the global fertilizer market and have considerable strategic and social importance to the national
economy. The objective of this paper is to identify and adopt the most appropriate methods and tools applicable
to the peculiarities of fertilizer market and industry, as well as its highly dynamic environment. The paper briefly
reviews research of strategic management in industry. We analyzed the current state of the mineral fertilizers
market, identified main development trends and presented the unique characteristics of fertilizer (mining and
chemical) companies in an oligopolistic market. The paper presents characteristics of industry environment
using Ansoff's environmental turbulence matrix to evaluate appropriate management response and highlights
the key features of fertilizer companies’ strategic management. We find the study of mineral assets, as well as
event analysis to be the key elements in defining rather appropriate strategic responses of mineral fertilizer
industry to its turbulent environment.

1. Introduction

The use of fertilizers increased vastly over the twentieth century,
and fertilizer use is estimated to continue to grow also in the near
future (Enger, 2010). The global scope of the fertilizers production
industry means that global market is a competitive environment and its
development, which currently ensures steady growth of demand for
fertilizers, is subject to a number of macroeconomic factors. These
factors include population growth, reduction in arable land per capita,
growth of per capita GDP and greater purchasing power in developing
countries, and increasing demand for alternative energy sources
(biofuels) (Cherepovitsyn, 2012). For instance, global population has
grown from 1 billion in 1800 to 7 billion in 2012. It is expected to keep
growing, where estimates have put the total population at 8.4 billion by
mid-2030, and 9.6 billion by mid-2050 (Population Reference Bureau
2016). The change in the use of agricultural land in recent years has
been significant (from 0.69 ha in use per person in 1960 to 0.47 in
2015) and it is expected to be 0.19 ha in use per person in 2050
(Bruinsma, 2009). World GDP per capita has grown from 450 US
dollars in 1960 to 10, 000 US dollars in 2015 (World Development
Indicators, 2016). Biofuels production based on agricultural commod-

ities increased more than fivefold from 2000 to 2015 (Food and
Agriculture Organization of the United Nations, 2016). Limited supply
caused by resource exhaustibility also influences the situation on the
market.

Global consumption of fertilizers in the agricultural years (begin-
ning of July–end of June) 2009–2016 is presented in Fig. 1. The
dynamic growth of consumption of fertilizers is seen in all three
segments. The greatest increase is observed for nitrogen fertilizers,
which are the most commonly used fertilizer worldwide.

Table 1 presents main indicators of fertilizer market development
for 2013 and 2017.

Fig. 1 shows that in the recent years the annual growth rate of
fertilizer consumption has stabilized at 1–2%. The data in Table 1 show
that, in the short term, a surplus of supply over demand is foreseen for
all segments of the industry despite the attractive fundamentals. This
oversupply is connected with production growth and active develop-
ment of world production capacity. The most significant surplus is
observed for potash fertilizers and the estimated surplus of supply over
demand is expected to reach 30% of world production by 2017 where
North America, Eastern Europe and Central Asia would account for
70% of world incremental potash supply between 2015 and 2020. For
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nitrogen fertilizer, overproduction is forecast to increase to 4% of
production, and for phosphorus to 11%. However, the current reces-
sion is forcing many companies to postpone the increase the produc-
tion capacity, thus slowing production growth. In consequence, the
forecasts may overestimate market surplus.

The global fertilizers market significantly influences the develop-
ment and prospects of many modern Russian mining and chemical
industries, particularly integrated enterprises. The global fertilizers
market is affected by many factors, for example (Ponomarenko, 2011):

1. The balance of supply and demand
2. The limited geographic accessibility of mineral resources (potash

and phosphate ores);
3. The characteristics of arable farming, including different scales of

agricultural activities in different countries and different levels of
fertilizer consumption;

4. The concentration of industrial facilities near the sources of raw
materials, market outlets and seaports;

5. Directions of agricultural policy in different countries;
6. Conditions for international agricultural trade, etc.

In addition, changes in prices for raw materials and energy have a
significant impact on fertilizer prices. The geographical mismatch
between production and consumption means that the fertilizer markets
are international in nature and a significant share of the products is
exported.

When considering the above factors, it should be mentioned that
some of them affect the industry in a long-term or predictable way
(such as growth in world population and the availability of various
natural resources) whereas others can change dramatically, becoming
weaker or stronger or even changing direction (for example, agricul-
tural policy or regulation of foreign and domestic trade). The complex-
ity of the interaction of these and other dynamic and multidirectional
factors generates turbulence in the external environment and poses
challenges for strategic decision-making in integrated mining and

chemical companies. Environmental turbulence (Bruno, 2015) should
be understood as “a measure of the degree of changeability and
predictability of the companies’ environment” (Ansoff, 1993). The
faster the changes occur, the higher the degree of turbulence.

However, the competitive advantages of Russian manufacturers,
which are largely resource-based, can be partially or completely lost as
a result of changes in the industry environment. Growing price
competition in the fertilizer market, increasing levels of dynamism of
the external environment and greater volatility of global markets have
forced mining and chemical companies around the world to focus on
managing costs and improving the effectiveness of strategic manage-
ment and marketing activities.

2. Literature review

Despite the wide range of existing methods and tools for strategic
management (Aaker, 2013; Barney, 1991), no optimal strategic ap-
proach that takes into account the industrial and market peculiarities
of the fertilizer manufacturing industry in a highly turbulent environ-
ment has been found. Previous studies have addressed fertilizer
markets and forecasts of fertilizer consumption (Al Rawashdeh and
Maxwell, 2011; Al Rawashdeh et al., 2016; Geman, 2013), demand and
supply sides of the fertilizer industry (Al Rawashdeh and Maxwell,
2014), the role of fertilizers in the global food system (Cordell, 2015),
and also the development of phosphate and potash resources and
reserves (Mew, 2016, Ciceri, 2015, Cooper, 2011). From the point of
view of strategy, many studies have considered issues of strategic
management of large companies (Freeman, 1984, Glueck, 1980,
Lorange, 1980, Worrell, 1988, Grant, 2011, Pitere, 2001, Ansoff,
2007, Spender, 2014). Previous research has also addressed recent
evolution of the fertilizers market and has assessed likely developments
in the coming decades (Al Rawashdeh and Maxwell, 2014), as well as
questions concerning fertilizer availability in a resource-limited world
(Dawson, 2011).

There are a small number of papers devoted to development of
fertilizer companies and the management of these enterprises. In
particular, previous study has attempted to analyze the technical
efficiency performance of major global corporations involved in
phosphate recourses mining using the BCC (Banker, Charnes, and
Cooper) and CCR (Charnes, Cooper, and Rhodes) models of data
envelopment analysis (Geissler, 2015). In addition, papers have
considered capital investment in fertilizer companies (Geman, 2013),
the supply behavior of state mining enterprises (Al Rawashdeh, 2008),
and efficiency performance of the world's leading corporations in
phosphate rock mining (Geissler, 2015). However, there are no
research papers focusing specifically on strategic management of
fertilizer mining companies operating in conditions of a highly
turbulent external environment.

Practically all phosphate and potash resources used for fertilizer

Fig. 1. Global consumption of fertilizers (agricultural years), million tonnes.

Table 1
Main indicators of fertilizer market development, million tonnes.

Indicator Potash Nitrogen Phosphate

2013 2017F 2013 2017F 2013 2017F

World production
capacities

49.7 59.6 173.5 199.5 54.6 63.7

World production 41.7 49.7 150.4 159.8 45.5 52
World consumption

(including industrial)
32.7 34.7 141.5 154.2 42.1 46.5

Supply-demand balance
and excess (% of supply)

9 15 8.9 5.6 3.4 5.5
22% 30% 6% 4% 7% 11%

D. Dmitrieva et al. Resources Policy 52 (2017) 81–89

82



production originate from exploitable deposits concentrated in a rather
small number of countries and mined predominantly by a limited
number of global enterprises (Geissler, 2015). These enterprises differ
by size, types of fertilizers they produce, degree of vertical and
horizontal integration, access to raw materials, and legal form or type
of ownership. Their overall goal is production optimization, which is
impossible without effective strategic management.

The structure and operating environment of companies operating
in the mining and chemical industry necessitate formation of an
approach to strategic management taking into account industrial and
market characteristics in a highly turbulent environment. Therefore the
issue of strategic management in highly turbulent environment is
analyzed in this paper. The paper is organized as follows: first, we
determine the features of the oligopolistic fertilizer market using
Porter's model; next, we identify turbulence level for Russian fertilizer
companies using Ansoff approach; finally, we suggest strategic manage-
ment methods for Russian fertilizer companies in conditions of high
environmental turbulence. Some of them, such as event analysis and
analysis of mineral assets are applied for potash companies. The
conclusions related to the current situation in Russian fertilizers
industry are made on the basis of application of the above mentioned
methods.

3. Features of the oligopolistic fertilizer market according to
porter's model

We determined characteristic features of the oligopolistic fertilizer
market and specificities of mining and chemical holdings using Porter,
Thompson and Strickland's (Thompson, 2003) methods. Industry
characteristics are presented in Table 2.

The high degree of competition in the industry determines the
direction of company activities; strategic decisions are made in a
context of close interdependence between market participants with
implementation of company strategies affecting competition in the
industry as a whole.

At the same time, phosphate and nitrogen industries are not so
much concentrated as the potash sector. The phosphate market, though
concentrated, is still competitive. The potash industry has been
operated as a cartel coordinated by two exporting companies
(“Canpotex” in North America (owned by “Potash Сorp”, “Agrium”

and “Mosaic”) and the “Belarusian Potash Company” (owned by
“Uralkali” and “Belaruskali”). Nevertheless, oligopolistic features of

the fertilizer industry may also relate to nitrogen or phosphate
industry, because, as it was already mentioned, the share of eight of
the largest phosphate mining companies reaches about 40% (Jenny,
2012, Taylor, 2013).

An important problem faced specifically by Russian mining and
chemical companies is that they are almost exclusively export-oriented.
It results from poor solvency of the Russian market due to the poor
financial condition of the domestic agricultural sector, where the need
for fertilizers is not completely satisfied.

4. Turbulence level for Russian fertilizer companies using
Ansoff approach

Effective strategic decision-making that addresses specific problems
and characteristics of the fertilizer mining industry is only possible
through proper consideration of the interaction of the mining and
chemical industry with its dynamic environment. In this context, the
approach of Igor Ansoff, the founder of modern strategic management,
becomes extremely relevant. In his work, the industry environment,
and hence strategic approach, is defined based on different levels of
environmental turbulence – from repetitive (Level 1) to unpredictable
(Level 5). Each of the turbulence levels is described by four character-
istics: complexity of the environment, familiarity of events, rapidity of
changes and the possibility of predicting their consequences. Table 3
shows modified characteristics of environmental turbulence levels
(Ansoff's method) and responsiveness of management response to
change (Ansoff, 1993; Bolotov, 2010).

The table shows that strategic management responses vary depend-
ing on the characteristics of the external environment and the level of
turbulence; whereas in low environmental turbulence it is possible to
use passive (reactive) management, with increasing levels of turbulence
the need for responsiveness by the company's management grows,
which requires preventive action (proactive management).

The environmental turbulence was characterized using the sug-
gested method.

The fertilizer market is described as a developed global market
characterized by considerable variations of production and consump-
tion patterns. For example, Russian mining and chemical companies
export about 70% of their products to the main consumer markets of
China, India and Brazil, as well as to Europe and North America.

The fertilizer business, potash in particular, can be considered quite
volatile when considering the speed of market changes. One of the

Table 2
Characteristics of mining and chemical holdings in an oligopolistic market.

Characteristic features Industry peculiarities

Limited number of sellers The presence of large firms with considerable market power. Nitrogen fertilizers can be made anywhere where there is a reliable
source of natural gas, whereas integrated potash and phosphate producers are typically miners. Separate mining and chemical
companies control a significant share of the market, which allows them to influence market parameters. The high degree of
concentration in the market determines the level of competition. Potash has the most concentrated industry structure, whereas,
nitrogen has the most fragmented industry structure with about sixty producing countries. Market share of phosphate mining
and chemical company OCP is about 14%, and the share of the 8 largest mining companies about 40%. Mosaic Company's share
of production of industrial phosphates is about 20%; the share of the 8 largest companies is about 60%. The total share of the
four main world exporters of P2O5 is about 60%. The potash market is controlled by only 11 companies; the total share of the
world's top four producers is about 70% (information-analytical center "Mineral", 2016). Rivalry is the highest for nitrogen and
the lowest for potash companies.

Huge number of customers Customers of fertilizer products in most cases are the final consumers (several hundred thousand farms). In producing
countries, fertilizers are sold through companies´ own sales divisions and international traders. None of the customers can
affect the terms and conditions of market transactions and the level of competition in the market. In global scale main
customers are India and China, and they considerably influence the supply-and-demand balance on the world market.

Standardized product Fertilizers from different manufacturers are identical and completely interchangeable. The consumer buys product based on
price. There are no substitute products.

Barriers to market entry Entry into the market requires considerable investment, related primarily to the necessity to capture a significant share of the
oligopolistic market. Threat of entry is really high for potash and lower for nitrogen. Additionally, production is very capital
intensive (construction of new facilities costs about 1.5 billion USD for 1 million tons P2O5). It takes up to seven years to
develop a potash mine, three years for nitrogen plants and four to five years to develop a phosphate project.

Interaction and interdependence of companies Decisions by individual mining and chemical companies affect the market situation and decision-making occurs taking into
account the possible reaction of other market participants. There is the possibility of collusion and cartel-like behavior.
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fundamental reasons of the high volatility of the mining and chemical
market is its oligopolistic market structure with a small number of
producers worldwide. In particular, the potash market is oligopolistic,
with the three largest companies controlling nearly 60% of the market.

There is some evidence of the fluctuating and volatile state of the
fertilizer market:

1. One of the most recent signs of turbulence was seen after August
2013, when the largest producer of potash - Russian company,
“Uralkali” - announced its withdrawal from its trading partnership
with the Belarusian company “Belaruskali”, and stopped export sales
through the joint trader, Belarusian Potash Company (BPC).
“Uralkali” decided to start exporting itself. This decision destabilized
the whole market, prices began to falter for all types of fertilizers,
resulting in a significant loss of profitability and capitalization for
mining and chemical companies (Figs. 2 and 3).

2. Changes in the market caused by currency fluctuations, for example,
a significant weakening of the Russian ruble.

3. Unexpected decisions to postpone the launch of new production
capacities, which make forecasts about world production unreliable.

Based on the above characterization, it can be seen that the
fertilizer market is undergoing rapid, poorly defined changes, and
management of companies acting on the market consequently have to
adopt an appropriate approach. Using Ansoff's matrix and following
analysis of the environment of Russian mining and chemical compa-
nies, it was concluded that the degree of turbulence is at Level 4, and
occasionally, even at Level 5.

In the context of relatively high turbulence on the mining and

chemical production market, the planning horizon should be narrowed
from 10 to 5 years. Further, implementation of the strategy should not
be interpreted as implying strict implementation and immutability over
a long period of time. The strategy must be flexible on the one hand,
and at the same time, ensure stable achievement of the companies’
goals.

It is necessary to know how to plan the company's activities, bearing
in mind the possibility of changes, and to understand how often it is
necessary to review strategy to keep up with the market and market
changes while not focusing disproportionate efforts on strategic plan-
ning at the expense of operating activities.

Thus, the high level of environmental turbulence, increasingly
tough competition and current world economic situation demands that
mining and chemical companies monitor the global environment and
exhibit flexibility in their actions. Foreign and domestic experience
shows that such demands can only be met with advanced and effective
strategic management. In a modern economy, a huge number of factors
affect the formation of a company's strategy and their interaction is
specific to the industry and enterprises involved.

5. Methodology: mineral assets and event analysis

Strategic analysis of mining and chemical companies should be
carried out not only using common tools such as SWOT-analysis,
PEST-analysis, analysis of competitive forces (M. Porter) (Porter,
1998), SWN-analysis, Ohmae diagram etc., but with the help of
methods that specifically take industry characteristics into account
(Dmitrieva, 2016).

Table 3
Сharacteristics of environmental turbulence levels.

Characteristics Turbulence levels, their characteristics and peculiarities

1 2 3 4 5

Environmental turbulence Repetitive (no change) Expanding (Slow
Incremental Change)

Changing Discontinuous Supriseful

Complexity of market environment Non-competitive
market (national
economic)

Weakly competitive
market

Developed market
(regional, technological)

Developed international
market

Intensively growing
global market

Familiarity of events Familiar, repetitive Notable trends Extrapolable events Constantly changing
events

Continually changing
and unexpected events

Rapidity of change Very slow Moderate; simple
reaction

Average; clearly defined
changes

Rapid; poorly defined
changes

Very rapid changes

Visibility of future Recurring Forecastable Predictable Partially Predictable Unpredictable
Responsiveness of general management to the changes

Responsiveness of general management
capability (Strategy, characteristics of
strategic management)

Search for stability,
rejects changes

Search for efficiency,
adapts to changes
(reactive)

Market driven, seeks
familiar changes

Environment driven,
seeks related changes
(active)

Creating an environment
(proactive)

Information support Historical precedents Historical experience Extrapolation Future opportunities Event-analysis

Fig. 2. Drop in profits of the largest mining and chemical companies from 2012 to 2013
(in millions of USD).

Fig. 3. Loss (in % of the previous year) of the largest mining and chemical companies’
capitalization in 2013.
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A significant influence on mining companies’ strategic choices,
unlike companies in other sectors, is the condition and allocation of
mineral assets, and so it is important to carry out mineral assets
analysis (Ponomarenko, 2011). Such analysis requires monitoring of
information about existing resource allocation and completed and
planned tenders and auctions. In addition, information about the
launch of new production facilities and the expansion of existing
capacity of competitors should be tracked.

Most common methods of strategic analysis take into account only
the influencing factors; they do not allow for the consideration of
unexpected events occurring in the market and market's response to
them. This weakness has been recognized and the concept of event
analysis is increasingly appearing in the literature. It was introduced
into economic sciences from the social sciences, primarily political and
psychological sciences. Such event analysis could be a part of strategic
analysis in economics and management. The classic definition of event
analysis is as follows: “event analysis is a method of producing a
sequential description of an incident that accounts for the logical
relationships between the facts presented” (Sociological Dictionary,
2015). These events are put into chronological order and linked
together by identifying logical relationships. These links are then tested
to ensure that each event is explained satisfactorily. The approach has
been used in a number of fields. For example, in politics, events such as
elections and revolutions that are followed by significant changes are
analyzed, and in psychology, event analysis allows psychological
development and the influence of various events on a person's life to
be traced.

Economic development at the micro-, macro- and mega-level
indicates the emergence of events that are either positive or negatively
influence the economy as a whole and the activity of a separate
company in particular. Thus, event analysis in the economic context
requires monitoring of information that is important for behavior
change of the market. In most cases, such information encompasses
items like macro-economic indicators, significant statements by im-
portant political figures, reports of natural and technological disasters,
terrorist acts, global crises, restructuring of companies, and changes in
legislation that affect the market. Event analysis includes assumptions
about the most probable market reactions in response to changes in the
macroeconomic and political context and other indicators and mea-
sures, and event analysis can be used as a tool for the analysis of the
external or internal environment of the company (Dmitrieva, 2012).

A systematized scheme of strategic management methods applic-
able to mining and chemical companies, including those methods
adopted and examined by the authors (in bold), is given in Table 4.
Most attention is given to strategic analysis processes.

6. Results and discussion

Analysis of industry reveals key characteristics related to strategic
management of fertilizer companies. The following features of strategic
management of mining and chemical companies are to be highlighted:

1. Institutional regulation of subsoil usage (Sergeev, 2011);
2. High capital intensity of production and strategic investment

decisions;
3. Uniqueness of mineral deposits;
4. Long period of implementation and the irreversibility of manage-

ment decisions;
5. High level of transaction costs;
6. High degree of asset specificity;
7. High strategic and social value of companies, which necessitates that

strategy formulation takes into account the interests of regional and
governmental structures and the local population;

8. Necessity to integrate the environmental considerations into strategy
development and realization;

9. Lack of opportunities to reduce risks by product diversification.

Based on the above results it is possible to develop and apply new
methods of strategic analysis to mining and chemical Russian compa-
nies. As an example, analysis of mineral assets is considered for the
potash industry.

Russian mineral resources of potassium salts are characterized by
an extremely high degree of concentration. More than 80% of proven
reserves are concentrated in the Verkhnekamskoe potassium field
(Perm Territory). The remaining reserves and resources are located
in the Gremyachinskoe and Eltonskoe fields (Volgograd region) and the
Nepskoe field (Irkutsk region). During the last 70 years, Russia has
only developed the Verkhnekamskoe field, the world's second largest
potassium field (the largest is in Saskatchewan, Canada) and 10 areas
of the field have been explored, 5 of which are currently in operation.
Until 2011, production was carried out only by two companies - JSC
“Uralkali” and "Silvinit", which decided to merge in 2011. The
remaining parts were in areas of unallocated subsoil reserves. In view
of this development pattern, the structure of the industry has been
stable (Table 5 and Fig. 4).

On March 12, 2008, the Russian federal government held an
auction for the sale of areas of the Verkhnekamskoye potash field,
despite the request of the Berezniki and Solikamsk municipalities for
replacing the auction with more subjective competition. As a result of
fierce bidding, three lots were sold at prices several times higher than
expected. This competitive situation was unprecedented for the global
potash market as the number of producers, which had been unchanged
for decades, increased with the arrival of a serious competitor - JSC
“EuroChem”.

As a result, the former duopoly was faced with increasing local
competition for industrial and raw material resources and the staff, and
furthermore, market changes with long-term strategic implications.
Construction of several new mining sites and processing factories in
areas of the Verkhnekamskoe field was planned for 2012–2017, and a
subsidiary of JSC “Uralkali” - LLC “Kama Mining Company” an-
nounced plans to start production at one of the areas previously mined
by “Silvinit”.

In addition, JSC “Kovdor GOK”, included in OAO “EuroChem”, and
LLC “Verkhnekamsk Potash Company”, a subsidiary of the producer of
complex fertilizers JSC “Akron” received licenses for areas in the
Verkhnekamskoe potassium field. A notable change was that compa-
nies engaged in the production of other types of fertilizers began to
show interest in potash raw materials, which suggests the likely
emergence of new producers in Russia (Table 6).

According to forecasts, by 2018 the structure of the potash market
resource base will change significantly. About 40% of currently
exploited areas are being developed by JSC “Uralkali”, and the
company also has plans for the commissioning of production in new
areas in addition to those areas to be exploited by “EuroChem” (Fig. 5).

Changes in the market structure have led to changes in the
competitive strategies of major manufacturers in the industry, for
example, JSC “Uralkali” and “Silvinit” decided to merge because of the
threat of new competitors in the Russian market.

The “EuroChem” company is presently investing about $3 billions
in their new potassium-magnesium projects (in the Palashersky and
Balahontsevsky areas of the Verkhnekamskoe field). The company
expects to ensure project financing from foreign banks. In total, it
invested about $600 millions in potash projects in 2013. In 2014 their
investments approximated $2.3 billions, and in 2015 amounted to ca.
$400 millions. According to the conditions of the auction, extraction
has to begin in 2017. In the first stage of operations, production is
planned at the level of 2.3 million tonnes per year, and then to increase
by 1.4 million tonnes annually during the second stage.

In addition to parts of the Verkhnekamskoe field, “EuroChem” has
acquired rights to another potash field, Gremyachinskoe, with a
planned production capacity 4.6 million tons. Its launch was originally
scheduled for 2013, but problems with development of the mine meant
that the launch was moved to 2017. Calculations show that the project
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can break even only if the price of potassium is $ 600 per ton.
The “Aсron” company originally planned to start production from

the Talitsky area in 2017 and to reach full production capacity of
2 million tons in 2018. However, after the change in strategy of JSC

“Uralkali” in 2013 and a sharp drop in the market price for potassium,
launch of the Talitsky operations was postponed to 2021.

For mining companies, especially in view of the high degree of
concentration of reserves, analysis of the structure of mineral assets as

Table 4
Strategic management methods for mining and chemical companies.

Strategic management method Characteristics of the method Application and relevance to the mining and chemical
industry

1. Strategic analysis
SWOT-analysis SWOT-analysis is identifies strengths and weaknesses,

opportunities and threats to the company to allow creation of
an effective strategy.

SWOT analysis is significant because mining and chemical
companies have specific threats and opportunities that needed to
be addressed.

PEST-analysis PEST analysis specifies the political, economic, social and
technological factors influencing the environment and activity
of the company and its strategy.

In the mining and chemical industry, PEST factors have, in
general, a restraining influence. The analysis should be
supplemented by consideration of environmental factors that
have particular significance.

Porter's five forces analysis Porter's five forces analysis allows identification of the most
important factors determining strategy formation, the
attractiveness of the industry and market competition
conditions.

Porter's five forces analysis has limited applicability to the
mining and chemicals industry due to the stable market structure
and high barriers to entry.

GAP-analysis GAP analysis establishes the discrepancy between achieved
and planned (expected, best) results and determines the cause
of the mismatch.

GAP analysis is highly important because the analysis reveals
weaknesses of current strategy and thus helps to avoid them
when designing a new strategy.

Event analysis Event analysis allows estimation of the market's
reaction to various events and establishes the
relationship between them to make founded
assumptions about the future state of the company,
the market and the industry.

Event analysis is very important in the mining and
chemical industry due to the unstable political and
economic situation, the significant dependence of
companies on social and economic processes, as well as
the oligopolistic market and the close interdependence
of market participants.

Analysis of mineral assets Analysis of mineral assets allows identification of the
current and projected state of the mineral assets in
the industry and the characteristics of their
distribution as part of formulation of an effective
strategy.

Analysis of mineral assets should be an obligatory
component of strategic analysis of mining and chemical
companies.

2. Formulation of the mission and goals of the organization
“Goal tree” A “goal tree” is a structured hierarchical system of goals with

definition of the main goal and its decomposition into goals of
lower order.

In view of the high degree of vertical integration of mining and
chemical companies, the objectives tree should be detailed and
should include specific goals for all structures.

S.M.A.R.T. goals S.M.A.R.T. goals refer to making “specific”, “measurable”,
“achievable”, “realistic” and “timely” goals.

S.M.A.R.T. goals are especially important because of the large
number of units in chemical and mining industry company
structures.

Company mission and goals analysis Company mission and goals analysis identifies the mission and
strategic goals of the company and determines their
compliance with the required criteria.

Company mission and goal analysis is of high importance due to
the significance of mining and chemical companies’ objectives
and mission to a large number of stakeholders, as well as for the
development of regions and national economies.

Formation of strategic alternatives
BCG matrix, The McKinsey 7-S
framework, Model ADL/LC, Ansoff's
matrix, Steiner's model, Abell
framework

These approaches allow available strategies to be generated
taking into account different markets and types of businesses.

Little applicable, because it does not take into account the
characteristics of industry, in addition for mining and chemical
companies the ability to enter new markets is limited.

Shell directional policy matrix The Shell directional policy matrix is applicable to oligopolistic
markets and characterizes strategic decisions in terms of the
prospects of the industry and business competitiveness.

Analysis using the Shell directional policy matrix is important
because of the oligopolistic nature of the mining and chemical
market. It is possible to develop strategic decisions at the same
time depending on the interests the manager focusing either on
the life cycle of a business or cash flow.

Strategic choice
Multicriteria choice methods (Roy, 1996) Multicriteria choice methods allow the selection of alternatives

on the basis of defined criteria.
When using multicriteria choice methods it is necessary to
develop relevant criteria that take into account industrial and
market characteristics and the company's potential.

Strategy implementation
Business engineering Business engineering is a technique based on development of a

system model of the enterprise (its organizational structure,
production units, etc.) and existing and planned business
processes in conjunction with the environment model.

Business engineering is valuable because of the necessity of
coordination of a large number of business processes with each
other and with environmental conditions.

Strategic control and evaluation of the effectiveness of the strategy
Balanced scorecard. system of KPI (key
performance indicators)

Implementation of the balanced scorecard system of key
performance indicators developed according to the strategic
and tactical objectives of the company allows evaluation of the
strategic effectiveness of a particular company in specific
circumstances.

In the balanced scorecard system it is necessary to develop a set
of indicators that reflects both the characteristics of the company
and is applicable to similar companies in the industry.
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an element of strategic analysis is extremely important. At present, the
introduction of new production capacity is being delayed worldwide
due to falling demand and reduced product prices, which allows
existing companies to take proactive measures to ensure competitive
advantage.

As noted earlier, in addition to mineral assets analysis, it is
important that companies in the mining and chemical industry conduct
event analysis. Here, the potash industry was chosen as an example,
and an outline of strategic events in the potash industry was created,

presented in Table 7. The data were taken from different sources
including websites of large fertilizer companies and analytical agencies.

After carrying out this analysis, we identified the following facts,
which need to be taken into account in strategic analysis:

• The accident in the JSC “Uralkali” mine in 2006, the global
economic crisis and the threat of the emergence of new producers
after the auction in 2008 led to the merger of “Silvinit” and
“Uralkali” in 2011, considerable reorganization of business activities
(because two companies became one of a changed structure), and a
monopoly market for potash fertilizers in Russia.

• A sharp increase in demand and higher prices for potash in 2009–
2010 stimulated interest in the industry, which accelerated the
introduction of new production capacity.

• Termination of anti-dumping measures in the European Union
increased Russian fertilizer supplies to these countries. It expanded
the market for JSC “Uralkali” products and for other Russian
producers.

Based on the second part of the outline of strategic events in the
potash industry – “Projections of events in the market”, the following
forecasts can be made:

• Due to the market expansion resulting from the withdrawal of
antidumping measures by the European Union in 2011, raw
material deficit for internal consumption may possibly appear,
which could make it necessary to adopt government-proposed
regulatory measures.

• Due to the emergence of new players in the potash market and new
production capacity put in place in 2014–2018, supply may exceed
demand leading to the reduction in prices.

• Further strengthening of the position of JSC “Uralkali” after the
merger in 2011 and launching of its new capacity (2018) may
provoke a consolidation of other global mining and chemical
companies (such as BHP Billiton and Potash Corp.)

Thus, event analysis allows different market reaction to events to be
revealed and suggests new relationships can be established between the
actors involved. It also enables to forecast some of the future market
conditions and tendencies.

Ensuring effectiveness, increasing investment attractiveness and
the creation of long-term prospects are issues for every company
independent of its field of activity. Development of an objective strategy
allows highly effective results to be achieved in both current activity
and over the long term. In current market and industry conditions,
mineral-raw companies in general and the mining and chemical sector
in particular are influenced by numerous factors and events that create
high turbulence of the environment. At the same time, despite the wide
range of existing methods and instruments for strategic management,
no approach exists that allows full consideration of the specific
characteristics of the industry and markets in which mining and
chemical companies operate. Thus, it is important to develop new
approaches and extend existing methods of strategic analysis to allow

Table 5
Status of mineral potash assets before the auction of 2008 and the merger of the potash
market ("Uralkali" and "Silvinit").

Subsoil areas of the
Verkhnekamskoe and other
Russian fields

Geological
reserves,
billion tons

Company Share,%

Verkhnekamskoe field
Durymansky 1.68 JSC "Uralkali" 9.3
Bygelsko- Troitsky 1.8 JSC "Uralkali" 10.0
Bereznikovsky 0.72 JSC "Uralkali" 4.0
Solikamsky 1.2 JSC "Silvinit" 6.6
Novo-Solikamsky 1.8 JSC "Silvinit" 10.0

Unallocated subsoil fund
Other areas of the
Verkhnekamskoe field

7.29 – 40.3

Eltonskoe field 1.0 – 5.5
Nepskoe field 1.7 – 9.3
Gremyachinskoefield 0.9 – 5.0
Total 18.09 100

Fig. 4. Allocation of mineral assets of the Russian potash market before the auction in
2008.

Table 6
Current distribution of mineral assets of the Russian potash market.

Subsoil areas of
Verkhnekamskoe and
other Russian fields

Geological
reserves,
billion tons

Company Share,%

Verkhnekamskoe field
Durymansky 1.68 JSC “Uralkali” 9.3
Bygelsko-Troitsky 1.8 JSC “Uralkali” 10.0
Bereznikovsky 0.72 JSC “Uralkali” 4.0
Solikamsky 1.2 JSC “Uralkali” 6.6
Novo-Solikamsky 1.8 JSC “Uralkali” 10.0
Ust-Yayvinsky 1.29 JSC “Uralkali” 7.1
Polovodovsky 3.7 JSC “Uralkali” 20.5
Talitsky 0.7 JSC “Acron” 3.9
Palashersky 1.2 JSC “EuroChem” 6.6
Balahontsevsky 0.4 JSC “EuroChem” 2.2
Gremyachinskoe field 0.9 JSC “EuroChem” 5.0

Unallocated subsoil fund
Eltonskoe field 1.0 – 5.5
Nepskoe field 1.7 – 9.3
Total 18.09 100

Fig. 5. Current distribution of mineral assets of the Russian potash market.
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accurate analysis of industry-specific factors that influence the activ-
ities of mining and chemical companies.

The Russian fertilizer industry is strategically important and
potentially competitive in world markets, while also having good
conditions for stable growth in Russia. Russia accounts for about
10% of world production of fertilizers, and only 1.8% of world
consumption, that is, most of the industry's production is exported.
Export of fertilizer material is not a trade in primary commodity; it is
the export of goods with high added value, which is associated with
significant multiplicative, budget and socio-economic effects.

In addition, modern industry and the market situation between
fertilizer producers require improving the efficiency of the strategic
management system. An approach to strategic management was
formed based on the research results and the identified characteristics
and problems associated with mining and chemical company opera-
tions. It was proved that strategic analysis of mining and chemical
companies should take into account the effect of dynamic and multi-
directional factors by using the analysis of the mineral assets and event
analysis.

7. Summary and conclusions

The fertilizer industry is characterized by sector-specific market and
industry features and high level of turbulence of its external environ-
ment. It exhibits several distinguishing features, which must be taken
into account when developing the company’s strategy, e.g. oligopolistic
market, institutional regulatory framework of the industry, high capital
intensity of production and strategic investment, high strategic and
social significance of companies creating a need for careful considera-
tion of the interests of regional and state stakeholders.

In literature there are a large number of methods and tools for
strategic analysis and management. However, they are not adapted to
the specificity of the particular industries. Due to this fact, it is
necessary to identify and adopt the most appropriate methods and
tools applicable to the peculiarities of the market and industry as well
as highly dynamic environment. We determined characteristic features
of the oligopolistic fertilizer market using Porter's model, analyzed the
issue of strategic management in highly turbulent environment and
determined the turbulence level for Russian fertilizer companies using

Table 7
Outline of strategic events in the potash industry.

Year Market events =>Their influence Technological events => Increase or decrease in
production

Status of mineral resource assets and price
events =>Their influence

1983 Division of the state monopoly into two large
potash companies, JSC “Uralkali” and JSC
“Silvinit”. Creation of the duopoly led to completion
but did not resolve efficiency weaknesses.

– –

1990-s 1. A decrease in demand by nearly a quarter in the
CISA that led to sharp decline in world production
and consumption of potash products. 2. Anti-
dumping regulation in Europe. In 1992 the
European Commission set anti-dumping quotas for
imports into the EU of potash produced in Russia
and Belarus. (so, fees for imports exceeding the
anti-dumping quota were 12.3% for "Uralkali", 23%
for "Silvinit" and 27.5% for "Belaruskali").

– –

2004 – – JSC “Uralkali” acquired a license for development of
the Ust-Yaivinsky area of the Verkhnekamskoe field.
That led to 1.29 billion tons increase in reserves.

2006 Prospect of compensation payments because of an
accident at the 1st Mine of “Uralkali”. Unsuccessful
IPO. That led to Shortfall in planned profits from
growth of the company's capitalization.

An accident and flooding of the 1stMine of “Uralkali”
that led to 1.2 million tons decrease in production.

Loss of reserves (about 120 million tons) because of
the accident and flooding of the 1stMine of “Uralkali”.

2008 A risk of bankruptcy because of payments related to
the 1st Mine accident. Minimum payment of 16.7
billion rubles and maximum payment - 50 billion
rubles.

Iran started to develop the Ildzhak field. The annual
production capacity is 100 thousand tons of potassium
chloride.

Auction for the right to develop three areas of the
Verkhnekamskoe field: Polovodovsky, Talitsky,
Palashersky.

The beginning of the global economic crisis. That
led to the sharp drop in demand.

The beginning of development of the
Gremyatchinskoe field. That led to the appearance of a
new player in the market with proposed production of
2.3 million tons (in the first phase).

2009 Significant growth in global demand for potash. An increase in production of JSC “Uralkali” and
“Silvinit” to 5.1 million tons for each company.

Sharp increase in prices for potash.

2010 An IPO of “Uralkali” that led to the growth of the
company's capitalization

Beginning of the Ust-Yaivinsky project A record high price – 608 $ - was reached.

2011 Merger of JSC “Uralkali” and JSC “Silvinit” that led
to creation of a monopoly and the need for
government regulation. At the same time, creation
of the world's largest company in the field.

Completion of the construction of the Dehkanabad
potash fertilizer plant. (2.1 million tons increase in
production in Uzbekistan).

Ending of EU anti-dumping measures on July 13,
2011. Export of Russian and Belarusian potash to the
EU is no longer limited. It led to expansion of the
market for Russian companies.

2013 Announcement of the termination of cooperation
between “Uralkali” and “Belaruskali”, “Uralkali”
came out of “BPC”. That led to the drop in stock
prices and drop in demand

– Significant decrease in world market prices

Projections of events in the market
2017 – Beginning of production at the Gremyatchinskoe field

(JSC MCC “EvroChem”) (2.3 million tons increase in
production).

–

2018 – Predicted start of production at Ust-Yaivinsky area and
other areas of the Verkhnekamskoe field (2.8 million
tons planned increase in production of potash).

–
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the approach of Ansoff. We suggested a systematized scheme of
strategic management methods applicable to mining and chemical
companies. As an example, we presented the analysis of mineral assets
and event analysis. The analysis of mineral assets was carried out for
the Russian potash industry. For fertilizer companies, based on mineral
resources, analysis of the structure of mineral assets as an element of
strategic analysis is extremely important. In addition to mineral assets
analysis, it is important that companies in the mining and chemical
industry conduct event analysis. The potash industry was chosen as an
example. Event analysis of the market of potash fertilizers allows us to
formulate assumptions about the most probable market reaction in
response to specific changes in the environment. Along with the above
presented researches and results, successful operation of Russia
fertilizer companies requires not only the application of the above
presented methods but also modifications of the strategy in response to
changing market and industry situation.
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