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MACROENVIRONMENT FOR LIQUID BIOFUELS IN A GOVERNMENAL
PERSPECTIVE: A COMPARATIVE ANALYSIS OF PUBLIC POLIES IN GERMANY,
BRAZIL AND THE UNITED STATES OF AMERICA

Executive Summary

This study aimed to identify the dimensions tha therman, Brazilian and American
Governments used to configure the macroenvironfieeniquid biofuels over time and to test for
similarities between the Governments in the comfigan of this macroenvironment.
Documentary research was carried out on officiddlipypolicies and program documents on the
topic of liquid biofuels. Documents covering then tgear period from 1997 to 2006 were
collected into a data base. This base consistdé®fdocuments from the German Government,
624 from the Brazilian Government and 854 from Ameerican Government. Text Mining was
used to extract knowledge from the texts by thdiegon of a specific analysis structure built
on macroenvironmental dimensions as expressed &y thspective dimensional wordd-(
words) which were previously selected based on theigeiseequency in the knowledge fields
related to each dimension. The results indicatettteamacroenvironments for liquid biofuels, as
considered by each of the analyzed Governmenter dif their respective macroenvironmental
dimensions. The Technological, Geopolitical andiEmmental dimensions are those most used
by the German Government. The Brazilian Governm&uors the Technological and
Geopolitical dimensions. On the other hand, theifenmental and Technological dimensions
are most frequently used by the American Governm@rie macroenvironment configuration
also showed variations over the analyzed periathenthree Governments. Homogeneity Tests
confirm the existence of differences between thmediisions considered by each Government.
Some managerial implications are suggested. It \wassible to use new Information
Technologies to extract useful knowledge on theidicpiofuels macroenvironment from a large
guantity of text information. This means that engations related to biofuels and to other fields
as well may use such resources to carry out enwviemtal scanning, making such data relevant

for strategic planning of their activities.

Keywords: Bioenergy, Business environment, Envirentn scanning, Text Mining,
Macroenvironmental Dimensions.



MACROENVIRONMENT FOR LIQUID BIOFUELS IN A GOVERNMENAL
PERSPECTIVE: A COMPARATIVE ANALYSIS OF PUBLIC POLIES IN GERMANY,
BRAZIL AND THE UNITED STATES OF AMERICA

Abstract

This study had the purpose of identifying the disiens under which the Governments of
Germany, Brazil and the United States have cordigiiihe macroenvironment for liquid biofuels
and testing for similarites between the Governmenh the configuration of this
macroenvironment. Research was carried out oniaffGovernment documents on the topic
‘liquid biofuels’. Text Mining was used to extraitte required knowledge. The results indicate
that the macroenvironments for liquid biofuels ¢gafed by the analyzed Governments differ in
the use of the macroenvironmental dimensions botlth¢ peculiarities of each geopolitical

space, and over time.

Key-words: Bioenergy, Business environment, Envmental Scanning, Text Mining,
Macroenvironmental Dimensions.



MACROENVIRONMENT FOR LIQUID BIOFUELS IN A GOVERNMENAL
PERSPECTIVE: A COMPARATIVE ANALYSIS OF PUBLIC POLIES IN
GERMANY, BRAZIL AND UNITED STATES OF AMERICA

INTRODUCTION

The global warming attributed to the burning ofdib$uels seems to be one of the main
causes for the contemporary emergence of liquifibis, in particular ethanol and biodiesel, as a
renewable energy source. However, there is evideéaceuggest other influential areas of
perception and expressions of society, the undweistg of which may be relevant for the growth
and consolidation of regional or international neskfor liquid biofuels. The configuration of
the business environment for the emergence ofdidpiofuels may be expressed by means of
macroenvironmental dimensions, categorizing liquiofuels, are categorized by the
Governments of different countries. The macroemrirent configuration for liquid biofuels in
each country may be influenced by the contentshefgovernments' discourse as a means of
social expression and the impacts it has by melimsavactions with the society.

For public offices and companies alike it is impott to know what directs the
development of a sector.When monitoring the busiras/ironment under which to carry out
their strategic plans concerning biofuels, the pizgtions involved identify macroenvironmental
dimensions, categorize information accordingly, addect their investment strategies
accordingly. In this regard, the Government playgmeamount role in the supply of information
to support decision-taking in companies' stratgg@nning. Companies interpret the signals of
the government's prospects on a certain matteneadirection and orientation of public policies.

According of the IEA data (2004a,b), the growthtlre liquid biofuels production has
changed differently between countries. The mainidigoiofuel producers are: Brazil (12,342
million tons), United States (10,847 million tore)d Germany (1,138 million tons). In recent
years, even though the liquid biofuel productios recreased everywhere with recognition of
environmental problems related to fossil sourcdggrdnt macroenvironmental dimensions seem

to affect the investments in biofuels in the diéfietr countries.



In Brazil, for instance, it could be argued thate tnitial macroenvironmental
configuration for the liquid biofuel production whased on the political dimension, considering
the public policies focused on the replacement etfgbeum byproduct, which resulted in the
implementation of the National Alcohol Program —@R_.COOL in 1975 (Decree no. 76,593,
1975). However, the recent public policies of thra@lian government may indicate a change in
the macroenvironmental configuration for liquid fioiels within the country, more focused on the
social dimension, as evidenced by the strategioripas of the Agroenergy Program (Brazil,
2005).

Regarding the United States, the environmental d#ioe seems to be absent from the
macroenvironmental configuration for the liquid foiel production as far as determined by the
American Government. Although the United States thes highest greenhouse gas emission
levels on the planet, it was the only developedndustrialized country to refuse to sign the
Kyoto Protocol for greenhouse gas emission redadtiontisch & Buckheit, 2006; PK, 1997).
Other macroenvironmental dimensions, such as ecimagnpolitical and geopolitical could be
more relevant in their context of discussions guill biofuel production. According to IEA data
(2007), in 2005-2006 the United States imported entitan twice its domestic petroleum
production. Recent conflicts within the Middle Eastuld be closely related to this high oil
import dependency, making geopolitical issues wiev to the American biofuel
macroenvironment. At least, this, can be derivednfithe goals of the Bush Government, in a
statement of the President to the Congress, whestreesed the need to "...promote energy
independence for our country... urge to pass theséers (se of biofuels for the good of both
our environment and our economy" (Bush, 2006).

Finally, in Germany, one may expect the liquid badfproduction to be associated with
environmental and cultural dimensions, as Europsarsumers concerned with environmental
iIssues are moving to environmentally-correct prégluas stated by Reusswig, Lotze-Campen
and Gerlinger (2003), Bittner and Grubler (1995m&, Moon and Balasubramanian (2005)
and Willer and Yussefi (2005). Alternatively, it gnas well be associated with the political and
economical dimensions as represented by the faligwevents: first, the passage of the
Renewable Energy Aoh April 1% 2000, the target of which is to increase the dsemewable
energy sources to 12.5 %-point by 2010 and 20 %tgdny 2020 (Germany, 2000); second, the
Directive 2003/30/EC dated May'@003, which established the target of using 2 %iofuels



added to fossil fuels until 2005 and 5.75 % (la&) by 2010 (EC, 2006); and third, Germany
has the largest tax incentive in the European Ufoorithe production of liquid biofuels, which
amounted to €0.47/liter in 2004 (Frondel & Pet26).

These three examples illustrate that, even thdlglexpansions in the production and use
of liquid biofuels has emerged under the environaemanner in the global macroenvironment,
other macroenvironmental dimensions may explainithkeement in the production of different
countries, depending on specific characteristiceaaah geopolitical space. Therefor this paper is
based on the following three presumptions: firsgre@mic agents decide on their investments by
means of a strategic plan; second, strategic plansented at the growth of liquid biofuel
production are directly related to the initial maamnvironmental analysis and interpretation stage;
and third, the Government, as an important meansoofal expression, participates in and
strongly influences the macroenvironmental confagion. Given these presumptions the paper
answers the question, under which macroenvironrhelm@ensions have the Governments of
Brazil, United States and Germany configured theroenvironment for liquid biofuels over
time? Are there similarities in the macroenviront@onfiguration accomplishedy the
Governments of these countries? This study haguhngose of (1) identify the dimensions under
which the Governments of Germany, Brazil and Unit8tates have configured the
macroenvironment for liquid biofuels over time, af@) test for similarities between the
Governments of these countries.

In order to achieve the proposed purposes, theingi@aof the article is structured as
follows. Following this introduction, section tworgsents a literature review on the
Macroenvironment Analysis, highlighting the envinoent concept in the business field, the
dimensions which compose the macroenvironment,steps of macroenvironmental analysis,
with prominence for the scanning step and the fisew technologies of the information for the
accomplishment of this process. The third secti@scdbes the methods and procedures,
enphasing the documental research as the methotharghthering of documents and the Text
Mining process as procedures. In the fourth sedtierresults are presented and analysed, putting
enphasis on the performance of Government of eaahtry over time and on the analysis of
similarities between Governments. Finally, thehfifiection presents the main conclusions from

the study.



MACROENVIRONMENT ANALYSIS

In their widely-used book on strategic managemé&ahnson, Scholes and Whittington
(2008) identify the presence of three basic andired core elements for the strategic planning
process: strategic position, strategic choice anategy into action. The first core element
concerns the evaluation of impacts of the exterealironment, internal resources and
competences of firms, and expectation and stakegeyest groups on the strategy to be adopted.
The analysis of the environment in which the orgation is located is actually the first step of
strategic planning for all reputed writers of stg@t-handbooks, like Grant (2008), Wheelen and
Hunger (2008), Thompson and Strickland (2009), Daf@009), and Leidecker and Bruno
(1984).

This prioritizing of the environment in strategicadysis goes back to Dill (1958). In his
study, the author stated that the influences ofréls¢rictions imposed by the environment were
essential for the science of management, sinceéb@mavior of firms depend on autonomous
environmental circumstances in which the firms lagated, and how these are interpreted and
turned into action by managers. Likewise, Terry7(d)9states that the environment is the prime
determiner of the form and behavior of an orgamratAlthough criticized by adherents of the
resource-based view in management (e.g. Rumeltl,18arney & Hesterly, 2008) the
environment is still the starting-point in almo8tsirategic planning.

But what is the environment? What are the variatiias compose it? A widely accepted
definition in the literature is that proposed byllH2004), for whom the environment represents
all those elements existing beyond the limits & tnganization that may influence, directly or
indirectly, the organizationin the management field, Thomas (1974) comments the term
environment should be understood as in the opderegsapproach. According to the writer, one
should attach great importance to the idea thatcesiorganizations exist in a dynamic
environment, their resources are strongly affebtethe forces of this environment.

As for the variables that make up a certain emvirent, it is necessary to identify which
environment level is being analyzed. Thomas (19@#y in a similar manner Leidecker and
Bruno (1984), proposes three different environmentls: general environment, operational

environment and internal environment. In other gotthe environment of a firm is made up of



layers ranging from generic to specific. The geheraironment is made up of social, political,
regulatory, economic and technological conditioxisteng in a national or global context.

With the purpose of utilizing macroenvironment gsa for strategic planning, the
variables found at the level of the general envitent are usually grouped in factors or
dimensions. When defining which dimensions or fextanake up the general or
macroenvironment, some writers use additional ppEmentary dimensions to those originally
proposed by Thomas (1974). A summary of the masiommmental dimensions used by some
writers is presented in Figure 1.

As a conclusion about the dimensions that make gwen macroenvironment, it could
be said that a single or preferred set of dimestidoes not exist. The variety and number of
dimensions seem to depend on the line of busineascertain industry. However, a specific set
of dimensions is found to be recurring among thesatied writers: the dimensions represented
by the PESTEL acronym (see Figure), as propose@algh (2005) and Johnson, Scholes and

Whittington (2008), seem to cover most classifimasi of a macroenvironment. We confer to this

standard.
Writers M acr oenvironment Dimensions
Thomas (1974) Social, Political, Regulatory, Ecoimand Technological
Fahey and King (1977) Economic, Political, Regwat&ocial, Cultural, Technological, Energy,
Marketing/Industrial and Financial
Preble, Rau and Reichel (1985 Legal, EconomidtiPall Competitive, Technological and Cultural

Ginter, Duncan and CapperEconomic, Political, Social, Technological and Regil
(1991)
Costa (1995) Political, Economic, Social and Tedbgical —- PEST

Leonidou (1997) Physical, Demographic, Socioculiur&conomic, Political/Legal an
Technological

Fleisher and Bensoussan (2002)  Social, Technolbdgcanomic, Ecological and Political or Legal —EHP
Walsh (2005); Johnson, Schole®olitical, Economic, Sociocultural, TechnologicBhvironmental and Legal
AND Whittington (2008) PESTEL

Figure 1 — The different macroenvironment dimensiaccording to different writers
Source: prepared by the authors based on the tedsumtiters.

|

Following the determination of the concept and dismens that make up the
macroenvironment of firms, it should next be untteyd how the macroenvironment
investigation process for the preparation of thatsgic planning is carried out. Ginter and
Duncan (1990) and Ginter, Duncan and Capper (19929 that the macroenvironmental analysis

process is made up of four interrelated activities:



a) scanning— scanning the macroenvironment means to invdstitfee threat signals

and possible opportunities that may affect therss;

b) monitoring —the activity of monitoring the macroenvironmentassociated to the

process of tracing the issued identified in theestigation process;

c) forecasting— it is the process of estimating forecasts oéations, scope, speed and

intensity of environmental changes on a plausibd) and,

d) assessment the process of assessing the projected trendthéoorganization in

terms of its relationship with the external enviment.

These steps are also present in the strategimipig model proposed by Bates (1985)
Based on these four steps in the macroenvironmeamtalysis, it can be concluded that the
scanning process is the first step and one of i@ elements of strategic planning. This paper
focuses on this scanning of the macroenvironmemerdfore, it is important to understand how
firms carry out this scanning: What kind of inforoa is usually accessed? What are the
information sources? And, how is this informatiogngessed?

By studying the strategic planning processesfiteeconclusion one reaches is that there
are different levels for the deployment of scanrtechniques by firms, and even the intensity of
use by the same firm may vary over time (Fahey &dgil977; Fahey, King, & Narayanan,
1981, Stubbart, 1982). However, in an environmeatked by speed and intensity of changes,
macroenvironmental scanning is highly recommendedonitor the strategy of firms. Costa
(1995) highlights some of the reasons why the depént of a systematized analysis of the
environment of the organization is relevant. Inagsence, 'scanning’ is a process based on the
search and treatment of information on a certaioroenvironment.

Ginter, Duncan and Capper (1992) illustrate ¢yelaow the macroenvironment scanning
process captures and treats information. Figudeofvs that, before scanning, the various pieces
of information about the general macroenvironmemd #he specific sector environment are
dispersed. Although the information may be avadakte identification of any pattern turns out
to be a daunting task. After the the scanninggsscthe result is a set of categorized, organized,
accumulated and assessed information. The illustratemonstrates that scanning is a sorting
filter for the pieces of information accessed by tinms or industry, so that, after its application

the macroenvironmental patterns may be identifretl@assessed.

® The author defines the model as MAPiMgpnitor, AnalyzeandPredict



What are the different information sources usedtifier purpose of the macroenvironment
scanning process? Figure 2 shows that informat®orthe raw material which feeds the
monitoring process. By analyzing different studieshis field, it was possible to detect the
presence of two information sources: company iateand external, which in turn can be
subdivided into: personal and impersonal sourcé® Jtudies of Keegan (1974), Ginter and
Duncan (1990), Ngamkroeckjoti and Johri (2000) dogaratnam and Law (2006) show that the
main information sources are still the people iasd outside the organizations.

However, evidently more recent studies in the stanfield have drawn the attention to
the importance of the World Wide Web as an inforamasource. The Internet has promoted a
significant growth in the information volume avéila for decision-taking. Auster and Choo
(1993, 1994), Choo (1994, 1999), Liu (1998), CHoetlor and Turnbull (2000), Liu, Turban and
Lee (2000) and Decker, Wagner and Scholz (2004)umtesome of the studies conducted in

recent years drawing attention on the importancel@gtronic information sources for business

executives.
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If on the one hand access to information was neader, we find that, on the other hand,

there is the difficulty of analyzing such a larggume of data and information so as to extract

10



the essential elements for planning the organiaatiactivities. The solution to this problem

seems to be the combination of: (i) the theory emdcept of scanning the macroenvironment;
and (ii) new information technologies (ITs) deveddpfor electronic data treatment so as to
extract a reduced and structured set of pieceafofmation. The studies of Liu (1998), Myers

(1999), Wei and Lee (2004), Decker, Wagner and Bct&h04), Aasheim and Koheler (2006)

are examples that the electronic 'scanning’ of asamsironmental dimensions tends to be a
powerful tool to better understand the current gloenvironment, where information is in

abundance, and in digital form.

Within the set of new techniques and technolofpesnacroenvironmental scanning, the
use of Text Mining is being discussed and preseasedne of the intelligent techniques for the
treatment of a large amount of information. In ok on this topic, Halliman (2001) discussed
the use of Data Mining in depth and shows practiapplications both to determine
macroenvironmental forces and to analyze scenanaswill take up Data Mining, in line with
Halliman (2001) and Lau, Lee and Ho (2005) who u$edt Mining as an analysis tool to
identify macroenvironmental dimensions associated thie business environment in the

communication and hotel industries.

METHODS AND PROCEDURES

In order to identify the dimensions under which thovernments of Germany, Brazil and
United States have configured their macroenvironmim liquid biofuels over time, a
documental analysis was made of related officiaudeents of the Governments of these three
countries. Karanikas and Theodoulidis (2002) andeH@005) have confirmed that the
information contained in several kinds of writtemcdments is representative of the documented
phenomenon. In order to turn such information intanageable knowledge, the concept of
Knowledge Discovery in Text, and Text Mining teaues were used (Halliman, 2001). The
Text Mining procedures adopted followed a structbesed on the studies of Liddy (2000),
Karanikas and Theodoulidis (2002), EI Wakil (2008)lva et al. (2004) and Hippner and
Rentzmann (2006). As stated, Germany, Brazil anidedrStates were chosen as the geopolitical
spaces for our macroenvironmental analyses, bet¢hagere the main liquid biofuel producers,
according to IEA (2004a) data.
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The selection of governmental documents from eaintry was conducted by using a
list of key-words (see Figure 3) representative tioé "liquid biofuels" research matter,
considering the frequency of their occurrence ia literature dealing with matters related to
bioenergy, biobased economy and biofuels.

BIOFUEL, BIOFUELS, BIC-FUEL, BIC-FUELS, BIODIESEL, BI(-DIESEL,
ETHANOL, BIO-ETHANOL, BIOETHANOL, BIC-OIL, ALCOHOL

Figure 3 — Key-words related to liquid biofuels.
Source: prepared by the authors

The listed key-words, plus some related key-wordsewused in the document collection
step. It will be self-evident, that in the caseBrazil and Germany, the equivalent key-words
were also used from Portuguese and German idi@pectively.

The stated key-words were used to search and tedeeant governmental documents in
various sources of the German, Brazilian and AmaeriGovernments available in the World
Wide Web. Therefore, homepages from most if noMafistries, Federal Secretariats and Self-
Governing Entities, were visited, plus search eegiravailable in the related homepages
themselves. It is important to note that any infation available in "Press Room" sections of
searched sources was excluded from consideratf@rdason is that we wanted to minimize the
impact of ordinary political and electoral discassand focus our search on documents that
were representative of the official policies andgrams of the Governments.

What did the data gathering entail? The searchcafidction of Government documents,
and the construction of the preliminary databasggabeon the first week of February 2007 and
was completed by the last week of June 2007. Ayean-period was analyzed in this research:
1997-2006. Taking into accounting the volume ogstific publications verified along the last
decades, it is noticed that liquid biofuels hasstariding in the last ten years. The documents
were stored in three different textbases: Germ8ngzil and United States. By the end of this
process we had collected 170 documents from then@eGovernment, 673 documents from the
Brazilian Government and 865 documents from the #eaa Government, totaling 1,708
government documents.

In the following step, the electronic contentstbé documents were transferred to a

specific document base built with the aid of theAQRiner® software, preparing the documents
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for subsequent application of the Text Mining psxeAs QDA Miner® uses Rich Text Formats
(*.RTF) to build the database while most documevege collected as PDF-formats, 2 documents
of the German Government, 49 documents of the BaaziGovernment and 11 from the
American Government were lost, as their contentewécked. Therefore, the final composition
of the database was made up of 168 documents @dhman government, 624 documents of the
Brazilian government and 854 documents of the Acaeri government, totaling 1.646
documents. The 168 documents of the German goverrnwere obtained between the years of
2001 and 2006. In the previous years was not famddocument in the German Government
websites.

In order to discovery the knowledge containedhia files, it was necessary to build an
analytical structure capable of extracting thevate information, once there is no a unique and
specific method applicable to this analysis. A diivords is often used for this purpose, as seen
in Vincent (2006), Crawley (2007) and Singh, Hu @&wkhl (2007). The first step to build the
specific structure is associated to the definibbthe macroenvironmental dimensions. As stated
earlier, according to the literature on macroemmnental analysis, the most frequently used
dimensions are those related to the PESTEL acromgm,Political, Economic, Sociocultural,
Technological, Environmental and Legal (Walsh, 2Qn#hnson, Scholes & Whittington, 2008).
The number of dimensions and their denominatiomg fram one study to another, depending on
the specific interest, the studied environment @ntlie activity, allowing for some flexibility.
Considering the characteristics of the researchemate added the agronomical and geopolitical
dimensions, and splitt up the dimension Sociocalfuthus totaling nine macroenvironmental
dimensions to be explored: Agronomical, EnvironmagnCultural, Economic, Geopolitical,
Legal, Political, Social and Technological.

Once the macroenvironmental dimensions were ésteol, the purpose of the following
steps was to identify the set of key-words repriedame of each dimension, which will be treated
here as "dimension-words" od-words. The set of 8-words"is made up of relevant terms that
best distinguish a certain macroenvironmental dsmen Therefore, nine macroenvironmental
dimensions imply nine different lists ofl-words. At this point, the core issue was: how to
identify the set and number ad-vords for each dimension? For example, which and howyma

"d-words satisfactorily characterize the economic dimengio

13



First, in order to determine the set dfvwords for each of the nine dimensions, we tried
to identify the words that occurred more frequently academic journals in each of the
knowledge fields, associated with a macroenvirortaledimension. Some academic journals
with high Impact Rates were selected. For instatieefollowing journals were selected for the
economic dimensionQuarterly Journal of Economic§3.938), Review of Economic Studies
(2.000), Oxfordeconomic Paper$l.132),Journal of Economic Theor§l.046), andCambridge
Journal of Economicg0.571). From each journal one issue was randasualgcted from the
volume of the following years: 1998, 2000, 200202@nd 2006. This covers a period equivalent
to the stated research period (1997-2006). The saitezia and procedures were used for the
other macroenvironmental dimensions.

Titles, summaries and key-words were collected fadhpublished scientific articles in
the selected issues. The contents of these texteeks were transferred to a textbase prepared
with the aid of the QDA Miner® software. Next, bging the WordStat module of SIMStat®, a
word count was obtained, as well as their frequeargy the TF*IDE rate. The resulting list with
thousands of words was displayed in descendingrastieghe TF*IDF Rate. It indicates the
decreasing relevance of the words in the scierdibicuments published in academic journals of
the knowledge fields related to the respective mamvironmental dimensions (Aizawa, 2003;
Jing, Huang & Shi, 2002).

Second, the number ofi*words under each dimension was determined applying the
percentile measures on the list of all words, selgcthe number of d-words that best
distinguished each dimension. An average of 1d:26rd$ was used for each dimension. For
"d-words that were common to two or more dimensions, ruese added to the knowledge
analysis and extraction structure. The rules toé consideration the joint occurrence of terms
within the same document. Jaccard's Coefficient uwgesl for determining these rules (Chung &
Lee, 2001).

Text Mining was carried out by using the textbaseselectronic format and the
knowledge analysis and extraction structure butibanfthe macroenvironmental dimensions and
their respectived-words. By using the WordStat module of SIMStat®, it wasssible to count
the frequency with which eachd-ivord' occurred in each set of governmental documents.

Consequently the frequency is established by whaxh of the macroenvironmental dimensions

* TF*IDF = Term Frequency multiplied by Inverted Dimsent Frequency.
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were used indicating the configuration of liquiedfoiels macroenvironment by the Governments
of Germany, Brazil and the United States.

Finally, the absolute and relative frequencieshefaccurrence of the d-words under each
of the macroenvironmental dimensions were usedheranalysis of the results. Based on the
frequencies, dendrograms were built grouping theedsions with greater Jaccard Similarity
Coefficients (Provalis Research, 2005), to anatyzejoint occurrence of the dimensions in the
Government documents. Homogeneity Tests were coeduto verify the similarities or
differences regarding the frequency of use of thee mimensions for the macroenvironment

configuration for liquid biofuels between the Gawerents (Field, 2005).
RESULTS

In this section the obtained results will be prdsd, comparing the nine
macroenvironmental dimensions under which the digouiofuels have been configured by the
governments in the different countries. We will g@et descriptive statistics of relative
frequencies that different macroenvironmental disi@ms get attention in publications per period
and government, followed by a country comparisomhefr accumulated frequencies. Thus, the
first set of results sought to identify the relatifrequencies by which the liquid biofuels were
categorized in each of the macroenvironmental dsoeis over the analyzed period. In this
regard, Figure 4 shows that there are similaritied differences among the Governments of
Germany, Brazil and United States.

(a) Brazilian Gover nment (b) North-American Gover nment (c) German Gover nment

0% 0%

Relative Frequency
Relative Frequency

Year Year Time
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Figure 4 — Relative frequency of the macroenvirontaledimensions under which the liquid biofuels &ver
categorized by the Governments of Germany (a),iBffazand United States (c) in the ten-year period
Source: Research data
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While the configuration of the liquid biofuels lblye Brazilian Government is oriented at
the TECHNOLOGICAL dimension over the entire perioidanalysis, for the Governments of
Germany and the United States the main dimensiages tke ENVIRONMENTAL and
TECHNOLOGICAL ones, which alternate over time imngs of greater relative frequency. The
predominance of the TECHNOLOGICAL dimension in Brazay be associated with Petrobras,
a public company in the petroleum business whictesponsible for acquiring and distributing
liquid biofuels. Interestingly, the results showatthalthough the United States was the only
industrialized country that refused to sign the tdyoProtocol, at the same time the
ENVIRONMENTAL dimension predominates the Americamv@rnmental documents. Thus,
although publicly the United States Government seenshow little concern with environmental
issues, environmental issues are in the core of dfécial programs and policies on liquid
biofuels. In documents of the German Governmeng EHNVIRONMENTAL dimension
dominated only, but strongly, in 2002. Interestinghe analysis of the American government is
the prominence of the AGRONOMICAL dimension, espbyiin the early and last periods,
emerging as the third most used dimension in sewéthe analyzed periods.

Then data show interesting paterns on dimensiorts @untries. First, the three
Governments have in common that the share of theCHNMOLOGICAL and
ENVIRONMENTAL dimensions is descending over the lgpad period. This decrease
indicates that other macroenvironmental dimenslmetsame more important in the publications
on liquid biofuels. In other words, in recent yedin® concerns of the governments became
increasingly focused on other aspects associatddtiwe production and use of liquid biofuels.
Second, in this regard, it is interesting to foaus the rising share of the GEOPOLITICAL
dimension, especially in recent years. The riséaiger with the Government of Germany,
followed by United States and Brazil, even thoughBrazil it was already the second main
dimension over the last three years of the analgeeigs. Third, attention should be also drawn
to the low relative participation of the CULTURALn@ SOCIAL dimensions verified in the
Governments of the three countries. Even in theiBpecase of Brazil, there are imperceptible
meaningful changes in the relative importance & ®OCIAL dimension, even after the
inauguration of President Luiz Inacio Lula da Silwa2003 or after the launch of the National

Agroenergy Plan in 2005.
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Based on the data of Figure 3, the analysis ofrtheroenvironmental dimensions under
which the liquid biofuels are categorized by thev€@oaments in the different countries was based
on the relative frequency with which each dimensscourred in the government documents for
each of the analyzed periods. We now turn to thscrijgive presentation of the country
comparison of relative frequencies with which edahension occurred, accumulated over the

studied periods, which is presented in Figure 5.
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Figure 5 - Relative frequency of the macroenvirontakdimensions under which the liquid biofuels gver
categorized by the Governments of each countrigartén-year period
Source: Research data

The accumulated results confirm the presence mkssimilarities and differences among
the three Governments. In the case of Brazil, teéhmmacroenvironmental dimension used by
the Government to categorize liquid biofuels is TRECHNOLOGICAL dimension, whose
verified frequency was 26.9%. The second macroenmental dimension most frequently found
in the Brazilian Governmental documents is the GBOFICAL dimension, reflecting the
impact of the growing participation of this dimemsiover the analyzed period. The dimension
with the lowest attention in Brazilian Governmergablications on biofuels was SOCIAL, while
the other dimensions show relative intermediatgeUescies.

The accumulated results show also that the Ger@®avernment has categorized the
liquid biofuels along three main dimensions: TECHMIGICAL, GEOPOLITICAL and
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ENVIRONMENTAL, with very similar relative frequenes, ranging from 18.5% to 19.5%.
These results reflect the importance of the GEOHRTIAL dimension for the German
Government. The dimensions AGRONOMICAL, ECONOMICAhd POLITICAL appear with
much lower, intermediate frequencies. In line wBnazil, the documents of the German
Government show little expression of the SOCIAL &d TURAL dimensions.

Finally, the documents of the Government of thétééhStates show a dominant presence
of the ENVIRONMENTAL dimension in the macroenviroant configuration for liquid
biofuels. Its relative frequency is 23.1% of théatooccurrences. Apart from this dimension,
aspects related to TECHNOLOGICAL and AGRONOMICAIsuss hold the second and third
position respectively. In contrast, the least disi@ms with the lowest occurance in the United
States Governmental publications is made up by HB&AL, SOCIAL and CULTURAL
dimensions. Nevertheless, in comparison to GernaawayBrazil only the American Government
emphasized the SOCIAL dimension more than the CURAU dimension.

Generally, three conclusions can be drawn fromatmumulated data presented so far.
First, the Governments of Germany and Brazil featamrore similar dimensions in their
macroenvironmental configuration for liquid biofselAlthough the relative frequencies differ
somewhat, for both Governments the TECHNOLOGICAH &EOPOLITICAL dimensions are
the two main ones. Second, the divergence by thee@ment of the United States relates
primarily to the ENVIRONMENTAL dimension. The thircbnclusion may be that the SOCIAL
and CULTURAL dimensions get hardly any attentiontiie publications of each of the three

Governments.

ANALYSIS

In the previous set of results the relative fragues of each individual dimension were
used for the comparative analysis of the threefit Governments, but this section presents the
joint use and similarity of the dimensions in th@amenvironmental configuration for liquid
biofuels. Regarding the joint use of dimensions,eiitails an analysis of the texts of
Governmental documents based on the co-occurrehctheo "d-words" of two or more

macroenvironmental dimensions. In order to obsengh behavior in the document base of each
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Government, the Jaccard's Coefficient of Similaxigis used (see methodology-section), the

results of which are shown on Figure 6.
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Figure 6 — Dendrogram of Macro-environmental Dimens in German, Brazilian and North-American Goveemt
grouped by Jaccard’s Coefficient of Similarity
Source: research data

Figure 5 shows the differences in the compositibthe governmental documents of the
three countries in respect of the liquid biofudétsthe case of the Government of Germany, the
text composition of the documents is based on foajor macroenvironmental dimensions
grouped in two subgroups with high Jaccard's Caoefiis: the first subgroup comprises of the
dimensions CULTURAL and GEOPOLITICAL, and the sedosubgroup comprises of the
dimensions POLITICAL and SOCIAL. These two subgeuprm the group of four major
dimensions that often occur together in the GerBamernment documents. This means that,
even though the SOCIAL and CULTURAL dimensions hasfative low frequency in the total
volume of documents of the German Government (Besults), these dimensions are often
present and associated to political and geopdlissaes by the German Government.

The text analysis of the Brazilian Government daoents brings systematically differenct
results than the German case. On Brazil, Jacca&oésficient of Similarity values reveal a
discourse based on the following three main nediegnsions: {{ECONOMIC + POLITICAL]

+ GEOPOLITICALY}. It indicates a strong associatibetween economic and policy issues which
subsequently are associated with geopolitical ssuenally, the results of the American
Government are more similar to the Brazilian Goweent than to the German one. The basic

difference is that the documents of the Governméttie United States start from an association
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base between legislative issues and political aspfeOLITICAL + LEGAL], which is
subsequently associated to the GEOPOLITICAL dinmansi

Further analysis of the dendrograms of Figure \eats that the values of Jaccard's
Coefficient of Similarity had less amplitude in thase of the Governments of Brazil and the
United States compared to the Government of Gernfamgh results show that the documents of
the German Government dealing with liquid biofual® more specific, that is, related to
particular discussions for each of the dimensitmghe cases of Brazil and United States, there is
a more holistic approach in the preparation of doeots, including different
macroenvironmental dimensions in the constructibrthe governmental discourse in these
countries.

Apart from the joint use of dimensions in govermaedocument, one may measure the
similarity in the usage of macroenvironmental disiens between the Governments of the
different countries. The similarity has been meedury means of the Homogeneity Test. The
Homogeneity Test tests the affirmation that différpopulations feature the same proportion of
some trait. In this case, the Homogeneity Tesetegthether, in the contents of the governmental
documents of the three countries, the macroenviesnah dimensions under which the liquid
biofuels were categorized feature the same praportrrom the absolute frequencies observed
for each of the dimensions in each of the analyzibds and the total accumulated frequency
over the ten-year period, different Homogeneity t3ewere conducted. The results of the
different homogeneity tests are presented on Tdhl2sand 3.

Table 1 shows the values of the Chi-square statieeasures from the accumulated
frequencies of each macroenvironmental dimensiogr dhre ten-year period. Three different
Homogeneity Tests were conducted, comparing thdomeance between the pairs of
Governments. The results show the absence of tgtalig significant chi-square values,
indicating the absence of homogeneity between tiffierent Governments regarding the
frequency of use of each macroenvironmental dinoen$or the categorization of the liquid
biofuels.

Similarly, Table 2 shows the results of the Honmagty Tests between the Governments
of the three countries considering the frequenofesach macroenvironmental dimension for
each of the analyzed periods. The values obtaimethé Chi-square test statistics reveal the non-

existence of statistically significant homogendiiyring the ten years. Some values indicate a
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rising trend of homogeneity in some periods, siecR@01, 2003 and 2005, when the Chi-square
statistical values were significantly reduced coredato the remaining periods. Notice that the
absence of documents on the German Governmerhidoretars 1997-2000 made it impossible to
conduct comparative tests for this Government enrédspective periods.

Table 1 - Homogeneity Test between the Governnadritse three
countries — total dimensions

Governments y*Value
Germany x Brazil 4824.3
Germany x United States 5049.4
Brazil x United States 20522.2

gl = 8;a = 0.01;? Critical = 20.09; *p > 0.01
Source: results obtained from the research dat

Table 2 - Homogeneity Test between the Governnafrttse three countries — for each period

Years x2 Value
Brazil x Germany Germany x United States Brazilniteld States

1997 n.a. n.a. 347.2
1998 n.a. n.a. 1610.1
1999 n.a. n.a. 3658.4
2000 n.a. n.a. 3234.1
2001 264.0 251.3 797.3
2002 4110.3 3558.7 1864.7
2003 160.1 505.3 1056.4
2004 2466.4 1194.9 3801.6
2005 1052.8 733.4 1831.6
2006 1536.5 3143.5 4705.5

gl = 8;a = 0.01;” Critical = 20.09; *p < 0.01;

n.a. = the homogeneity calculation is not applieadd the expected frequency for a certain periosl wa
less than 1;

Source: results obtained from the research data

Another set of Homogeneity Tests sought to idgrgimilarity of using each individual
macroenvironmental dimension. For such, Homogen&dgts were conducted by using the
frequencies of each dimension per each of the aedlyears. The Chi-square statistical values
obtained in the tests are shown on Table 3. Theltseshow the inexistence of statistically
significant values for the Chi-square test statssindicating the absence of similarity between
the governments regarding the use of a certain oeavironmental dimension for the
categorization of the liquid biofuels over the tezars under analysis. Only the dimensions that
had lower absolute and relative frequencies, sscth@ CULTURAL and SOCIAL dimensions,

showed lower Chi-square values, even so withotisstal significance.
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Table 3 - Homogeneity Test between the Governnafrttse three countries — by macroenvironmental

dimension
M acr oenvironmental %2 Value
Dimensions BraziP x German§ Germany x United States Brazil x United States
AGRONOMICAL 1229.9 2458.8 5268.8
ENVIRONMENTAL 941.6 5545.3 9212.4
CULTURAL 769.6 1317.1 2499.2
ECONOMIC 2564.8 5548.7 6239.8
GEOPOLITICAL 3216.0 6036.5 8267.4
LEGAL 1799.4 2341.6 4944.9
POLITICAL 1553.7 3394.2 6385.5
SOCIAL 914.7 1783.0 2354.6
TECHNOLOGICAL 4226.0 5784.0 12634.4

@ petween the years 2001 and 2006. In periods b&@dd the frequencies are under the necessary
requirements for the homogeneity calculation;

®gl = 5;0 = 0.01;)* Critical = 15.08; *p < 0.01

°gl = 9;a = 0.01;y* Critical = 20.09; *p < 0.01

Source: results obtained from the research data

The conclusions is justified that the differentritmyeneity Tests to compare the presence
of similarity between the Governments resultedtatistically insignificant values, showing the
absence of similarity between the Governments afrfaay, Brazil and United States regarding
the frequency of use of the macroenvironmental dsmmns for the categorization of liquid
biofuels.

However, additional tests using the average of labtsalifferences between the relative
frequencies of each dimension, considering the raatated frequencies in the ten-year period,
indicate greater similarity between the Governmaft&ermany and United Statgs € 29.1).
The second lower average was observed betweendheri@nents of Germany and Brazil £
31.1). The greatest divergence verified was betwhenGovernment of Brazil and the United

States|i = 48.4).
CONCLUSIONS

The purpose of this study was to identify the disiens under which the Governments of
Germany, Brazil and United States have configuted rhacroenvironment for liquid biofuels

over time and test for similarities among the Gawegnts of these countries. In order to achieve
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the purpose, a documentary research was condusitegl a1 database of official documents of the
German, Brazilian and American Governments.

The results show that the Governments of GermamgziBand United States have
configured the macroenvironment for liquid biofuelsder different dimensions. While for the
German Government the predominant dimensions are {tRECHNOLOGICAL,
GEOPOLITICAL and ENVIRONMENTAL, in this order, thBrazilian Government uses the
TECHNOLOGICAL dimension more frequently across éiméire analyzed period. The American
Government, in turn, has interestingly prioritizdéee ENVIRONMENTAL dimension in their
categorization of liquid biofuels, followed by ti&€ CHNOLOGICAL dimension.

The composition of the contents found in the goresnt documents, measured by the
Jaccard's Coefficient of Similarity, revealed thestence of different approaches between the
three governments. In the contents of the documafntise Brazilian Government the discourse
construction was found more based on market aspeudsits regulation. Such facts were
revealed to be in agreement with the charactesisifcthe market of liquid biofuels in Brazil,
which is developing in growing way from Proalconl1975. Recently, the plans of expansion of
the production and consumption of liquid biofuedsvé Petrobras as the public regulatory agency
of the purchase and distribution processes. Inddmments of the United States Government
seems to be a strong presence of political andaigiopl aspects on the discourse construction.
The results confirm that the internal and extepwalitics events happened along the analyzed
period have influenced the conduction of the pupbditics related to the liquid biofuels in the
United States. In the case of documents of Germaredment the results seems show that the
discourse construction reinforces the culture cd@sumers which is supported by public policies
that emphasize social aspects.

The results of the similarity analysis, which wasred out by means of Homogeneity
Tests between Governments, showed the inexistdratatwstically significant values for the Chi-
square test statistics in the different test areamgnts. Therefore, the conclusion is reached that
the Governments of the analyzed countries divengthé macroenvironment configuration for
liquid biofuels, categorizing them under a sameo$ehacroenvironmental dimensions, but with
different frequency levels for each of them. Altgbt) additional analysis revealed the existence
of greater similarity between the Governments ofn@my and United States and greatest

divergence between the Governments of Brazil aadUthited States.
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In short, it can be concluded that, even thougHithed biofuels have been a global topic
seemingly dominated by the ENVIRONMENTAL dimensidremerges from the data that three
countries configure different macroenvironmentspRisizing different dimensions.

Finally, what are the implications for the managatria agribusiness from the findings?
Five points can be mentioned in answer to this iuesFirst, considering the fact that the
Governments from different countries stress difiérenacroenvironmental, implies that
investment decisions and the expansion in the ptaztuand use of liquid biofuels may be more
or less affected by (changes in) the prevalentigardtion of the macroenvironment of that
specific country.

Second, the results are in line with Auster and cCIlfp994) as it shows that the
TECHNOLOGICAL dimension is one of the main dimems@mployed by the Governments for
the categorization of liquid biofuels, especially the Brazilian Government. Other dimensions
differ more countrywise. Therefore, companies, wéran’ their macroenvironment for their
strategic plans on liquid biofuel production, shibtdke into consideration the specific dominant
dimensions in the contents of governmental docusaent

Third, the fact that the categorization of liquitbfimels changes from one dimension to
the other over time reinforces the importance ofking the environment 'scanning’ step a
structured and continuous process. Therefore, mé@rnnation can be continuously extracted
from the environment and turned into support fer strategic planning and action of companies.

Fourth, it was possible to confirm the possibilifyassociation between a large quantity
of textual information and new Information Techrgiss so as to extract quantitative data from
the liquid biofuel macroenvironment. This meanatttihe organizations acting within different
fields as well as those acting directly in biofuetsay use such resources to carry out
environmental 'scanning’, making such data avaléin the strategic planning of their activities.

Fifth and final, the results obtained in this reshaalso have implications for the specific
agribusiness field, where the decision betweenptioeluction of food and energy becomes a
strategic decision of companies active in this@edthe fact that the expansion in the production
and consumption of liquid biofuels is happening emdifferent macroenvironmental dimensions
determined by the particulars of the country mayehamplications for the local agribusiness
motivated by categorization changes verified ineotbountries. For example, changes in the

economic dimension may have a larger impact in Bhazilian Governmental documents on
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biofuels than in other countries. A country-by-ctsyranalysis of Governmental policies must be
taken up to safeguard private biofuel activitiesa icountry.

Finally, the same approach may be applied to atheas of economic activity and may
give similar insights, but that up for future resda
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