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Abstract
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The sugarcane sector has been gaining more importance in both Brazilian and World
economies, even though it has had a lack of agricultural investments and climate issues has
generated questionings about the future of the sector. To analyse this trend, the present work
was based on the following growth strategies: internal growth, horizontal integration,
diversification, and vertical integration. The objective of the present research is to assess the
relationship between these types of strategies and macro-environmental variables in order to
determine any possible correlation. Bibliographic and documental survey on the behaviour of
macro-environment variables was carried out. The Pearson’s correlation test was used to
identify the relationship between these variables and growth strategies. It was possible to
observe that each type of growth strategy is related to one specific type of variable, which is
exclusive to each strategy, except in the case of diversification. That is, electric energy prices
have a correlation with internal growth and the real growth rate is correlated with horizontal
growth. None of these macro-environmental variables repeated in other growth strategies.
The only exception was the diversification strategy, which was correlated with eight variables,
with five of these being exclusive to this type of strategy.

Keywords: Sugarcane sector, Growth strategy, Analysis of external environment
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1. Introduction

Brazil is the leading producer of sugarcane, accounting for more than 45 percent of the total
amount produced in the world, and the second greatest producer of ethanol, only trailing the
United States, whose ethanol is primarily produced from corn (Food and Agricultural
Organization of the United Nations [FAO], 2012; United States Department of Agriculture
[USDA], 2012). The functional multiplicity of the sugarcane, the search for renewable fuels,
the growing demand for sugar, among other reasons, have recently been perceived by the
agents of the sector as well as by those interested in this type of business (Neves & Conejero,
2010).

The importance of the sugarcane complex is reflected on the 2011/12 crop, whose activities
represented 2 percent of the GNP, moving US§ 30 billion and generating approximately 4.5
million jobs directly and indirectly after growing 10 percent a year since 2000 (ProCana,
2012).

The country has a good performance in virtually the entire production cycle of sugar and
ethanol, from the cultivation to the installation of equipment at the mills, including
distribution to the final consumers, compared to other producer countries (Unido da Industria
da Cana-de-Actcar [UNICA], 2011a).

The sugarcane industry showed strong evolution in the last decade in Brazil, with 120 new
projects. This increase was boosted by the good perspectives for ethanol, mainly because of
the domestic demand resulting from the success of flex-fuel cars, end of fuel subsidies in the
USA, and transformation of ethanol into an international commodity (Zafalon, 2011).

However, this sectorial growth was interrupted in 2008 because of the global financial crisis.
A company’s strategy growth, which was then the result of the construction of new units and
expansion of production capacity, has now occurred by means of mergers and acquisitions.
This caused the growth in the sector following the 2008/09 crop to be of 3 percent per year
until the 2011/12 crop, when there was a reduction in the sugarcane production in the country
(Jank, 2011).

With the aggravating financial situation of the mills caused by the 2008 crisis, there was also
an elevation of production costs, maintenance of the gasoline prices, and severe climate
problems, all contributing to the increased debts among the companies and to the uncertainty
about the growth strategy in the sector for the next years (Canaplan, 2012).

According to the Itai BBA (2012), with all these problems faced by the majority of the sector
groups, mergers and acquisitions were the solution found by most of them. As a result, the
new entrants had the chance to have assets in the sugarcane sector. This wave of mergers and
acquisitions has caused the consolidation of the sector and changed the profile of the
companies who were leading the sector. In the 2005/06 crop, the five major players were
traditional Brazilian groups, meaning 100-percent national capital, whereas in the 2011/12
crop, one can observe the presence of oil companies and trading organisations, mainly
international ones, in the shareholding framework of the companies.
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Gryubisich (2012) states that the future perspectives for the sector are positive. To understand
the growing demand for the flex-fuel cars and the rising global consumption of sugar, the
Brazil’s sugarcane production needs to double to 1.2 billion tons in the next ten years. This
shows that the sectorial growth is essential for the continuity of the sugar and ethanol market,
but to expand the production capacity, it is needed to define public policies so that the sector
can be attractive again and lead the companies to invest (Gryubisich, 2012).

The macro-environment variables reach the sectorial growth so that changes in these
variables make the companies opt for different strategies to grow, such as vertical and
horizontal integrations, diversifications, and internal growth (Wright, Kroll, & Parnell, 2000).

Companies have no direct control of the macro-environment segments and element, such as
demographic, technological, economic, political-legal, and social. In this way, the
information needed to understand each aspect and its implications for definition and
implementation of adequate strategies should be collected (Hitt, Ireland, & Hoskisson, 2008).
Therefore, the understanding of the main variables influencing the growth of the sector and
how they influence the strategies adopted by the companies is essential in terms of industrial
planning.

Consequently, the objective of this research is to identify the existing relationship between
macro-environmental variables and the occurrence of each growth strategy adopted by the
sugarcane sector companies. In order to achieve such an objective, it will be necessary: i) to
identify the main growth strategies of each company in the sugarcane sector from 2005 to
2011; i1) to map the behaviour of external environment variables influencing the sector from
2005 to 2011; and iii) to identify which are the mains points of the external environment
influencing the occurrence of each growth strategy.

2. Methodology

The present research was characterised as being both bibliographic and documental. The
approach is divided into qualitative and quantitative. The qualitative step consisted of: 1) to
identify peculiarities inherent to the sugarcane sector; ii) to map and analyse growth
strategies of each company, and iii) to choose and analyse macro-environmental variables to
be further studied in the quantitative step.

The quantitative step was conducted by using statistics software SPSS® 20 and STATA® 9.2
for description and explanation of the phenomena.

Also, in the quantitative step, it was chosen to perform a correlation test between
macro-environmental variables and each growth strategy in order to understand whether there
is some type of statistical relationship.

To choose the statistic test, the normal distribution of the variables was assessed. Therefore, it
was chosen to apply the Kolmogorov-Smirnov test, whose null hypothesis points to normal
distribution indicating which method should be used. By means of the test described, it was
observed that both macro-environmental variables and occurrence of growth strategies met
the hypothesis of normality.
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Due to the result of the normality test, the analysis of correlation was based on the Pearson’s
correlation test, which represents the measurement of the degree of association between two
variables from a series of observations.

The steps of the research are demonstrated in the Table 1 bellow:

Table 1. Steps of the Research

Steps Objective Procedure

1. Bibliographic survey with To identify growth strategies To gather primary and

deductive method in the sugarcane sector and secondary data from books,
macro-environment variables articles, thesis, websites,
that might influence the journals, periodicals,
occurrence of them. magazines, communications,

presentations, among others.

2. Documental research 2a. To map and classify the This information was
main interactions between obtained by means of books,
companies that went through articles, theses, websites,
restructuring process to grow periodicals, journals,
in the sector between 2005 communications,
and 2011. presentations, among others.
2b. To survey the evolution
of macro-environmental
variables (defined in the first
step) from 2005 to 2011.

3. Statistical analysis

(correlation) To understand the
relationship between
macro-environmental
variables and growth
strategies over the years.

3. Description of the Results

According to Neves and Conejero (2010), there were great investments in the sugarcane
industry in the recent years aiming to expand the production capacity, improve productivity,
delivery, stocking, and logistics, and develop new products.

Much of the investments made by such companies were mostly aimed at growth. The forms
of implementation of this growth can be divided into four fronts: internal growth, horizontal
integration, diversification, and vertical integration.

In the present study, one opted for considering only those strategies involving the interaction
between one or more companies in terms of vertical and horizontal integrations and
diversification, highlighting mergers and acquisitions as well as strategic alliances. These
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strategies are shown in Figure 1. The strategy of internal growth is represented by the
increase in production capacity (%) in production capacity (%) in Figure 2.

10

9

8

7

g =i hiorizontal integrations
5 = = diversification

a vertical integrations
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Source: Websites of the companies (2012), FG/AGRO (2011), Neves and Conejero (2010)
Figure 1. Number of cases of horizontal integration, diversification, and vertical integration
Horizontal Integration

Horizontal integration occurs when a company acquires one or more similar companies in
order to grow, with all operating at the same level in the production chain (Pearce &
Robinson, 2005).

The main reason for using this strategy is to increase the participation of the companies in the
market, followed by increase in revenues, which give them more bargaining power to
negotiate with suppliers and clients so that costs can be reduced by means of scale economy.
Moreover, a large size allows the company to promote its products and services even more
efficiently for more people and to have more flexibility and access to distribution canals
(Wright et al., 2000).

From 2005 to 2011, 25 occurrences of mergers and acquisitions or strategic alliances with
horizontal integration were observed recorded, as can be seen in Figure 1.

Diversification

The strategy of diversifications aims to increase the value of the company and improve its
performance by increasing strengths and opportunities and decreasing weaknesses and
exposure to business risks. Diversification can also neutralise or even reduce the value of a

company when it neutralises the competitor’s power at the expense to its own power or when
there is an increase in the costs with managerial salaries (Hitt et al., 2008).
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According to Pearce and Robinson (2005), diversification can occur concentrically or through
conglomerates. The difference is that the former involves acquisition or development of a
business related to the company’s current business in terms of technology, market or products,
whereas the latter does not.

A movement in this sense is the entrance of companies operating in other activities in order to
diversify and aggregate values to their business. Many of these companies associate with
traditional sugarcane groups, whereas others prefer to build their own business. In general,
these types of movements characterise diversifications as conglomerates, whose main goal is
the financial investment.

The concentric diversification is present in those cases in which companies seek to produce
other by-products from the sugarcane otherwise ethanol, sugar, and electric energy in order to
reduce risks and increase portfolio and profit margins.

Between 2005 and 2011, 33 occurrences of mergers and acquisitions or strategic alliances
were mapped and characterised as diversification (Figure 1).

Vertical Integration

According to Hitt, Ireland, and Hoskisson (2008), vertical integration occurs when a
company produces its own inputs (backwards integration) or has its own source of product
distribution (forwards integration).

The main reason for the backwards vertical integration is the desire to increase the reliability
in delivery or quality of the raw material used in the production. This desire is particularly
good when the number of suppliers is small and the number of competitors is high. The
forwards vertical integration is indicated in those cases in which one wants to increase the
production stability (Pearce & Robinson, 2005).

In the sector in question, many sugar trading companies have opted for acquiring sugarcane
mills in order to increase their profit margins and obtain more confidence in the delivery of
this input.

From 2005 and 2011, 25 occurrences of mergers and acquisitions or strategic alliances were
conducted and characterised as vertical integration, as can be seen in Figure 1.

Internal Growth

Internal growth is achieved by increasing the production capacity, sales, workforce, among
others. Companies believe that internal growth preserves the organisational culture, including
quality, efficacy and image. Another relevant factor is that costs with internal growth are
normally smaller than those with acquisition (Wright et al., 2000).

Due to the peculiarities inherent to the sector, one opted for analysing internal growth based
on the increase in production capacity. In sugarcane mills, this factor is mainly influenced by
two variables: industrial capacity and agricultural capacity. The industrial capacity can be
increased by expanding the existing plants (brownfields) and constructing new ones
(greenfileds).

7 www.macrothink.org/jmr
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Therefore, to measure the internal growth of the Brazilian sugarcane industry, one opted for
analysing the variation in the total amount of sugarcane processed in Brazil from 2005/06 to
2011/12. During this period of time, the mean annual growth was of 5.2% in the sector, that
is, shifting from 387.35 million tons in the 2005/06 crop to 550.09 million tons in the
2011/12 crop. The maximum production observed in this period was of 620.13 million tons in
the 2010/11 crop, as can be seen in Figure 1.

15.74% 15.57%

2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12

-11.29%

Source: UNICA (2011, a).
Figure 2. Internal growth in the sugarcane sector
Analysis of External Environment in the Sugarcane Sector

In this step, the main variables of the external environment influencing the sugarcane sector
will be analysed, as shown in Table 2. The objective is to justify the choice of each variable
and demonstrate its relation to the sector, including an analysis of the historical behaviour of
the sector during the period between 2005 and 2011.

Table 2. Macro-environmental variables in sugarcane industry

Variables Source Relationship with growth strategies
Demographics
Population FMI, BNDES - Sugar demand is related to population’s increase

- Ethanol and electricity are important options of
renewable energy to support population’s
growth in a sustainable way

GNP per capita Santander - Increases in this index implies in changes in
(US$) demand for sugarcane products
Land availability Embrapa, Canasat, - The sugarcane cultivation depends on land
CNPS availability
Economic
Real growth rate Santander - Consumption of sugarcane sub products tends to

be higher in years that a country presents a real
growth rate.
SELIC Interest Santander, Banco - Interest rate changes affect directly decisions
rates Central such as investments, financing, prices and

8 www.macrothink.org/jmr
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Credit availability BNDES
Exchange rate Santander
Sugar prices ICE
Oil prices Santander
Electric energy CCEE
prices

Political-legal

Gasoline prices ANP
Social
Mechanised crop ANP
Technological
New products Jodo, Porto, Galina
Productivity Banco Pine

purchase

Harvesting and prices are cyclical in sugarcane
industry, requiring companies strengthen their
working capital structure and liquidity level
Investments amounts required by expansion
projects or acquisitions are very high
Variances in exchange rate influence the
economy in activities like exports, financing and
purchase

There is a high negative correlation between
sugar prices (NY#11) and exchange rate
(R$/USS)

Increase in oil prices is reflected on the
gasoline’s price, which exerts a “ceiling” price
for hydrated ethanol

Mills have realized the benefits of selling
electricity and started investing in projects to
make it feasible

Used as inflation control tool by government,
this variable affects the financial performance of
Petrobras and discourage ethanol’s production

Increases in mechanization level, have reduced
precarious working conditions levels in the
sector and the emission of CO?

Product diversification allows mills to reduce
their risks and increase their margins

Shows evolutions in soil usage, sugarcane
varieties, mechanization effectiveness, plague
control, among others.

Demographic Factors

The main factors regarding the demographic environment are the following: population size,
age structure, geographic distribution, ethnic mixture, and income distribution (Hitt et al.,

2008).

Kotler and Keller (2006) state that demographic trends are reliable indicators in both short-

and medium-terms.

www.macrothink.org/jmr
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Population

The growth of world’s population has been discussed and generated concerns. This fact and
the excessive consumption can result in lack of food, exhaustion of ore deposits,
super-population, excess of residues, pollution, among other aspects (Kotler & Keller, 2006).

This demographic variable influences directly the sugarcane industry. In the case of sugar,
which is a primary consumption product, its demand is closely related to the number of
inhabitants. On the other hand, ethanol and sugarcane bagasse electricity, emerge as
important alternatives of renewable energy to support the population growth in a sustainable
way.

According to IMF data (Fundo Monetéario Internacional, 2012), the Brazil’s population
increased from 184.18 million in 2005 to 194.93 million people in 2011, meaning a growth of
0.9 percent a year. The evolution of the Brazilian population during this period can be seen in
Figure 3.

200,000
195,000
190,000
185,000
180,000 :. I
175,000 - T T T T T T
2005 2006 2007 2008 2009 2010 2011
Source: IMF (Fundo Monetério Internacional, 2012)
Figure 3. Brazilian population (thousands)
GNP per Capita

Another relevant indicator for the sector is the GNP per capita, represented by the total
production of the country divided by its number of inhabitants. According to Gremaud,
Vasconcellos, and Toneto Junior (2010), the higher the GNP per capita is, the more likely the
population of a country is to live well.

Increase/decrease of the population’s purchasing power affects the demand for sugarcane
by-products. According to UNICA (2011 b), the higher the population’s income the higher
the sugar consumption, since there is an increase in the consumption of industrialised
products manufactured from sugar. On the other hand, the ethanol consumption is related to
an increase in the fleet of vehicles in Brazil.

According to Santander Brasil Bank (Banco Santander Brasil, 2012), the GNP per capita
increased 17.5 percent a year from 2005 to 2011, on average, shifting from US$ 4,808 to
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USS$ 12,663 (Figure 4). Such a variation can be interpreted as an indicator of the increased
purchasing power of the country’s population.

14,000
12,000
10,000
8,000
6,000
4,000 -
2,000 -
O 1 T T T T T T
2005 2006 2007 2008 2009 2010 2011
Source: Banco Santander Brasil (2012)
Figure 4. GNP per capita in Brazil (US$)
Land Availability

As well as any other agricultural cultivation, sugarcane plantation depends on the availability
of lands. This aspect and the quality of these lands for plating sugarcane are key factors for
the sectorial growth in the next years. Therefore, the present work is aimed at assessing
whether the availability of lands suitable for sugarcane cultivation influences the growth or
decline of the production over the years.

The sum of areas considered to be of high and medium class in the Centre-Southern region is
of 55,297 hectares, according to the Agro-Ecologic Zoning (Ministério da Agricultura,
Pecudria e Abastecimento, 2009). Excluding the areas already cultivated from the total area
suitable for sugarcane cultivation (Instituto Nacional de Pesquisas Espaciais, 2012), one can
consider that the total of lands available for sugarcane cultivation shifted from 50,665
thousand/hectare in the 2005/06 crop to 46,637 in the 2011/12 crop, as can be seen in Figure
5.

11 www.macrothink.org/jmr
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Source: Instituto Nacional de Pesquisas Espaciais (2012) and Ministério da Agricultura,
Pecuéaria e Abastecimento (2009)

Figure 5. Availability of lands in the Centre-Southern region (ha)
Economic Factors

According to Shrivastava (1994), the economic environment comprises global, national,
regional and local economies, including international trading regulations. Indicators like GNP,
interest rates, employment rates, supply and demand, capital availability, among others,
measure the heath of the economy.

GNP — Real Economic Growth

The sugarcane by-products tend to be more consumed in the years in which the country has a
real increase in GNP than in those years in which the country has no growth.

The real growth in Brazil that occurred between 2005 and 2011 had a mean of 4.1 percent a
year, according to Banco Santander Brasil (2012). This figure indicates the evolution of the
Brazilian economy during that period and justifies the expectations created by the
international market about the Brazil’s future. The real growth in Brazil from 2005 to 2011
can be seen in Figure 6.

12 www.macrothink.org/jmr



i Journal of Management Research
A\ Mac.rOtthl,;.k ISSN 1941-899X
Institute 2018, Vol. 10, No. 1

) A A\
7/
ol N/ N
T \/

2005 2006 2007 2008 2009 2010 2011

-2%

Source: Banco Santander Brasil (2012)
Figure 6. Real growth in Brazil
Interest Rates

The interest rates are among the most important economic variables. Historically, the
Brazilian interest rates are one of the highest ones in the world. In 2005, for example, the
Selic rate was 18 percent in the end of the year, and went on decreasing to 11% in 2011, as
can be seen in Figure 7.

17% -\

e LN\
13% \ A\
11%
9% \V/
7% : : : : : :
2005 2006 2007 2008 2009 2010 2011

Source: Banco Santander Brasil (2012)
Figure 7. Interest-rate goal — Selic (% per year)
Credit Availability

The financial amount of investments for expansion projects, acquisition of other units, among
other growth strategies, is very high. This makes that the usage of resources from third parties
become essential when executing growth projects. In this way, the capital availability
becomes an important target in the analysis.

13 www.macrothink.org/jmr
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In addition to the investment in projects, harvesting and prices are cyclical in sugarcane
industry, requiring companies strengthen their working capital structure and liquidity for
periods in which revenues are practically nulls (between harvests).

With regard to projects, the BNDES (Brazilian Bank for Economic and Social Development)
has played an important role as financial agent in the Brazilian sugarcane sector for
expansion, cultivation, stocking, mergers and acquisitions, among others. In this way, one
opted for analyzing the loans made by the companies over the years as an indicator of the
availability of credit. According to the BNDES (Banco Nacional de Desenvolvimento
Econdmico e Social 2012), the loans to the sugarcane sector increased from US$ 1 billion in
2006 to USS 3 billion in 2011, reaching the peak of US$ 3.8 billion in 2010 (Figure 8).

3.8
3.3 3.2
3.0
1.8
1.0
0.5 .

2005 2006 2007 2008 2009 2010 2011

Source: BNDES (2012)
Figure 8. Credit availability measured by BNDES loans to the sugar sector (US$ billion)
Exchange Rate

The exchange rate is a country’s currency value in relation to other national currency. That is,
it is the rate by which two currencies from different countries can be exchanged (Gremaud et
al., 2010).

Variations in the exchange rate have influence on the economy regarding activities such as
product exports, financing, and purchase of foreign equipment. In this way, exchange rate
strategy is fundamental for the financial health of the companies.

According to the Banco Santander Brasil (2012), exchange rates had strong variations from
2005 to 2011. The mean exchange rate (R$/USS$) from 2005 to 2011 can be seen in Figure 9.

14 www.macrothink.org/jmr
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Source: Banco Santander Brasil (2012)
Figure 9. Exchange rate (US$/RS)
Sugar Prices

According to UNICA (2011c¢), more than 24 of the 33 million tons of sugar of the 2010/11
crop were exported, thus showing the importance exports have to the sugarcane companies.

According to the New York Stock Exchange ICE (Intercontinental Exchange, 2012 a), the
prices of raw sugar have been rising in the past years. In 2006, the average daily quotation for
the amounts of sugar negotiated corresponded to 10.04 cents/pound, whereas in 2011 this
figure increased to 27.48 cents/pound (Figure 10). It is important to emphasise that there is a
high negative correlation between sugar prices in the NYSE (SB#11) and the exchange rate
R$/USS, since Brazil is the main price setter in the international market.

315

26.5 -
215 /

16.5
115 ,/\V/
6.5
15 : ; : : ; ; .
2005 2006 2007 2008 2009 2010 2011

Source: NYSE ICE (2012 b)

Figure 10. Prices of the raw sugar (cents/pound)
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In the sugarcane industry, the increase in oil prices is reflected on the gasoline’s price, which
exerts a “ceiling” price for hydrated ethanol so that the consumer can choose one or another
product depending on their prices. This fact also has a direct influence on the revenues of the
sugarcane mills.

According to the Banco Santander Brasil (2012), the oil price has risen in the past years. The
price of the barrel of oil shifted from US$ 55 in 2005 to US$ 111 in 2011, exhibiting an
average increase of 13% a year, as can be seen in Figure 11.

1215
101.5 ~

81.5 N\ /
61.5 / \/

—
415
21.5
1.5 . . . . . . 1
2005 2006 2007 2008 2009 2010 2011

Source: Banco Santander Brasil (2012)
Figure 11. Prices of oil (US$/barrel)
Electric Energy Prices

Sugarcane mills have been perceiving the benefits of selling their electricity and so they
started to invest in projects to make the export of energy feasible. According to FG/AGRO
(2011), the mills can benefit from the co-generation of energy as follows: lower volatility of
the sugar and ethanol prices, EBITDA possibly representing up to half of the sugarcane
business; market diversification, and aggregation of value to the mill plant.

A electricity price reference for the sector is that practiced in the auctions held by the CCEE
(Electric Power Trade Centre). In the present study, the average price of the LER (reserve
energy auction) in the same year was used as reference, corrected by IPCA until December
2011. In 2005, the average auction price was equivalent to US$ 85.2 per MWh, whereas in
2011 this price was US$ 51.4 — a drop of 40 percent, as can be seen in Figure 12.
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Source: Camara de Comercializagdo de Energia Elétrica [CCEE] (2012)
Figure 12. Prices of electric energy (US$/MWh)
Political-Legal Factors

The political-legal segment represents organisations who seek to influence the government,
which also includes how the government influences them. The regulatory policy can change
issues related to laws on taxes, competition, environment, and ruling and non-ruling
philosophies, among other factors (Hitt et al., 2008).

Gasoline Prices

According to Nastari (2012), the gasoline prices have been artificially frozen by the Brazilian
government in the past years in order to control inflation, which affects the financial
performance of PETROBRAS and discourage the production of ethanol.

Figure 13 shows the price of gasoline C for consumers in the State of Sao Paulo. Data on
prices come from National Agency for Oil, Natural Gas and Biofuel (Agéncia Nacional do
Petroleo, Gas Natural ¢ Bicombustiveis [ANP], 2012). One can observe a stabilisation, with
variations occurring basically because of either increase or decrease in the prices of
anhydrous ethanol, which corresponds to 20-25 percent of the gasoline C.
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Figure 13. Prices of gasoline C for the consumers (US$/L)
Social-Cultural Factors

According to Pearce & Robinson (2005), the social-cultural factors affecting a company have
to do with beliefs, values, attitudes, opinions, and lifestyles of the persons in the external
environment of the company, guiding the conditions and cultural, ecological, demographic,
religious, educational, and ethnic changes.

Agriculture Mechanisation

The precarious working conditions among the sugarcane cutters, emission of carbon gas, and
possibility of improving productivity have made the agriculture mechanisation to enter in the
agenda of issues related to sugarcane sector.

According to UNICA (2011 a), the percentage of mechanical harvest in the Centre-Southern
Brazil was of 34%, reaching 80% in 2011, as can be seen in Figure 14.

100%

80%

60%

40%

NEE

0% - T . T T T T
2005 2006 2007 2008 2009 2010 2011

Source: ANP (2012)

Figure 14. Participation of the mechanised harvest in the Centre-Southern Brazil
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The technological environment includes scientific improvements and innovations that
become opportunities or threats for the organisations. The occurrence of technological
innovations varies drastically from one sector to another (Wright et al., 2000).

New Products

Diversification of products in the sector of sugarcane makes the mills reduce the risks and
increase their profit margins. Some of the new products are the following: cellulosic ethanol
(2™ generation ethanol), bioelectricity, bioplastic, and biodiesel (Neves & Conejero, 2010).

The feasibility of producing cellulosic ethanol at a commercial scale mobilises a great
number of researchers, companies, and promoting agencies in several countries in the world
(Jodo, Porto, & Galina, 2011). By searching the Esp@cenet database, the authors found 89
patent orders between 2005 and 2010. In addition, 373 articles were also found in the
bibliographic data collection for the same period. Figure 15 shows these figures, including a
significant evolution in the past years.
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Source: Jodo et al. (2011)
Figure 15. Patent orders and articles regarding cellulosic ethanol
Productivity

Evolution of the agriculture productivity in the sugarcane industry can occur as result of the
improved use of soil, new varieties of sugarcane, cultivation methods, plague control,
mechanisation, quality of equipment, labour training, among other factors. The amount of
sugarcane collected per hectare is the main indicator used in the sector, thus being a reflection
of these factors over time.

The average productivity per hectare in the Centre-Southern Brazil shifted from 69 tons/ha in
2001 to 74 tons/ha in 2005, reaching 80 tons/ha in 2010, thus corresponding to an annual
average of 1.7 percent. In 2011, the average productivity decreased to 69 tons/ha — the same
levels of 2001.
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According to UNICA (2011 c), this drop is mainly the result of the following: 1) climate
conditions, ii) lack of investment in the cultivation, iii) agriculture mechanisation, and 1v)
diseases and plaques. Figure 16 shows these factors.
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Source: Itau BBA, 2012.
Figure 16. Productivity (tons/ha)

Relationship between Macro-Environment Variables and Growth Strategies in the
Sugarcane Sector

The Kolmogorov-Smirnov test indicated the use of Pearson’s correlation test, which
measures the degree of association between two variables from a series of observations.

In this way, the correlation among 18 variables was performed, with 14 involving
macro-environment and 4 involving growth strategies. Because the aim of this work was to
analyse the relationship between each macro-environmental variable and each growth
strategy, Table 3 was elaborated to list the results.
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Table 3. Pearson’s correlation test

Internal Horizontal Diversificati Vertical

Growth Integration on integration
Population -0.474 0.111 0.864" 0.438
GNP per capita (USS) -0.500 0.157 0.845" 0.462
Land availability 0.382 -0.136 -0.837" -0.503
Real growth rate 0.341 0.800" -0.006 0.517
SELIC Interest rates 0.016 -0.251 -0.664 -0.430
Capital availability -0.093 0.287 0.677 0.699
Sugar prices -0.753 -0.195 0.702 0.030
Oil prices -0.304 0.093 0.541 0.558
Electric energy prices 0.42° 0.169 -0.772° 0.047
Exchange rate 0.62 -0.378 -0.762° -0.727
Gasoline prices -0,.77 -0.010 0.657 0.288
Mechanised crop -0.563 0.055 0.844° 0.365
New products -0.696 -0.015 0.860" 0.229
Productivity -0.406 0.155 0.817" 0.542

* Significant at 5%

The strategy of internal growth, considering a 5-percent significance, showed a positive
correlation of 0.842 with variable “electric energy prices”. Therefore, one can understand
internal growth strategies are more likely to occur in the periods of increase in the electric
energy prices. This finding corroborates the concept that good prices of electric energy have
been a strong attractive factor among sugarcane mills in terms of internal growth, mainly the
investment for new products, both brownfield or greentfield filed ones.

An example of internal growth influenced by the electric energy price is the case of the Usina
Jalles Machado, a traditional sugarcane company, whose seat is located in the city of
Goianésia, State of Goias. In 2007, the company initiated the construction of a greenfield
plant in the same city. One of the main factors leading to this unit was the price of electricity
at that time. With that entrepreneurship, the sugarcane mill managed to sell its electricity in
the 8" new energy auction in 2009 for approximately 72.5 US$/MWh, a price much higher
than that practiced today.

By analysing the relationships between horizontal integration and macro-environment
variables, one can observe that the only variable with relevant level of significance as the
variable “real growth rate”, with a correlation of 0.800. The idea that Brazilian economy is
growing and the demand for sugarcane by-products should also follow this trend may have
led the mills to acquire similar companies operating at the same level in the production chain
in order to increase the supply of sugar and ethanol.

The acquisition of Mandu Mill by Ag¢ucar Guarani in 2010 marked the increase in the
production capacity of the latter. In fact, Agucar Guarani company expanded its participation
in the sector, thus keeping itself among the five largest producers of sugarcane in the country
in that time.
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Among the growth strategies, diversification is that presenting the highest amount of
significant relationships with macro-environment variables. One can observed positive
correlations with population (0.864), GNP per capita (0.845), mechanised harvest (0.844),
new products (0.860), and productivity (0.817) on the one hand, and negative correlations
with land availability (-0.837), electric energy prices (-0.722), and exchange rate (-0.762) on
the other hand.

In the periods in which there were changes in the variables with strong positive correlation, it
was observed a similar behaviour in the number of occurrences of diversification strategies,
that is, when one increases or decreases the other follows the same trend. Nevertheless, the
variables with negative correlation show an opposite trend, that is, when a variable increases
the occurrence of strategy decreases, and vice-versa.

A practical example of diversification is the strategic alliance formed between ETH
Bionergia (traditional sugarcane group) and Amyris Inc. (leading company in the sector of
renewable fuels and chemical products). The latter company, aiming to enter the sector to
study and expand the development of sugarcane by-products, probably analysed the external
environment and decided that it was a good moment to make such investment.

Finally, the results of the Pearson’s correlation show that there is no strong association
between vertical integration and the macro-environmental variables studied.

It was demonstrated that each type of growth strategy is related to a specific type of variable,
which never repeats, except in the case of diversification. That is, sugar prices, new products
and electric energy prices had correlations with internal growth (although only the last
variable had a 5-percent significance), whereas real growth rate was correlated with
horizontal integration. None of these macro-environmental variables repeated in other growth
strategies. The only exception was the diversification strategy, which presented correlations
with eight variables (as described earlier), in which five are exclusive to this type of strategy,
namely: population, GNP per capita, land availability, mechanised harvest, and productivity.

4. Conclusions

The way in which each company grows can directly influence the growth of the sector.
Therefore, the present work sought to identify the relationship between macro-environmental
variables and the occurrence of each growth strategy adopted by sugarcane industry
companies. For doing so, the environmental circumstances in which growth strategies occur
were assessed: internal growth, horizontal integration, diversification, and vertical
integration.

Each macro-environmental variable (i.e. demographic, economic, political, social-cultural,
and technological) has a determined influence on the sector’s behaviour. Changes in these
variables also alter the behaviour of the sugarcane sector companies, making them adopt
different strategies in order to take advantage of the opportunities and avoid threats.

Internal growth has shown a significant correlation with the variable “electric energy prices”
only. This can be explained by the fact that in the recent years most greenfield units are
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aimed at co-generation for exporting electricity, thus making this variable an important item
for the study of the feasibility of project.

With regard to the horizontal integration, one can observe that the only variable presenting a
relevant significance level was the real growth worth rate. Sugarcane mills may have opted
for performing horizontal integration by the fact that they perceived a growth in the national
economy and consequent increase in the demand for their products.

In addition to the macro-environmental variables of the sugarcane sector identified during the
bibliographic survey, it is important to add that mergers and acquisitions are other reasons.
Although they were not addressed in the present study, they can influence the operational and
financial synergy (scale and financial economies), accelerated sectorial growth, market power
(monopoly and competitive positioning), managerial efficiency (maximisation of managerial
utility), fiscal economy, strategic re-alignment, managerial pride, and over-valorisation of
shares (DePamphilis, 2001; Malaga, 2007).

The information on growth strategies used by companies was an important limitation for the
present study. In fact, many transactions and agreements are subjective and non-formal, thus
not enabling these to be mapped.

The ideal approach for this study would be to assess each strategy in the year in which the
decision on it was made rather than when the strategy was implemented. In this way, it would
be possible to analyse the relationship between macro-environment and decision-making, but
the difficult in mapping the period in which the decision was made would also make this
study unfeasible.

In view of this, it is suggested that further studies are conducted in order to deepen the
knowledge on the theme. Some studies might be performed from the present one so that the
following issues could be better understood: 1) how the internal environment of a company
influences the growth strategies, ii) prediction of strategic growth movements for subsequent
the years, and iii) time elapsed from the choice of strategy and its implementation and the
external environment at that moment.
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