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ABSTRACT In Zimbabwe, the Government went into a partnership with a private investor operating as Green
Fuels in February 2009 to set up the Chisumbanje Ethanol Project. The Government legislates mandatory blending
of petrol with ethanol from Chisumbanje and started from an initial five percent to a planned twenty-five percent.
Using input-output (I-O) and counterfactual analysis approaches along the emerging bio-ethanol value chain, this
paper analyses impacts of different policies on income generation and distribution along the value chain. The
results show that as the blending level increases the private investor gets more and more net financial benefits
compared to other economic agents and recommends that changes in shareholding and implementation of
community share ownership mechanisms are potential approaches to address the skewed distribution of income
along the chain.
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INTRODUCTION

The Government of Zimbabwe has been mak-
ing different policies to minimize the negative
impacts of drastic changes in fuel prices on the
economy. Often, policies can have both nega-
tive and positive impacts, although some of them
are not intended. In addition, policies can be
instituted to ensure equitable distribution of re-
sources, income, opportunities and other simi-
lar issues. In Zimbabwe, the government through
the Agriculture and Rural Development Author-
ity went into a partnership with the Zimbabwe
Bio-Energy Ltd operating as Green Fuels in Feb-
ruary 2009 to set up the Chisumbanje ethanol1

project. The project involves primary produc-
tion of sugarcane and processing it into anhy-
drous bio-ethanol. According to the Government
of Zimbabwe (2015), Chisumbanje project which
at the time of its conception was based on a

build, operate and transfer model established in
a 20-year agreement. Primary production of sug-
arcane was projected to be established on over
40 000 hectares of land2.

In support of the investment, the Zimbabwe
Energy Regulatory Authority (ZERA) in August
2013 announced regulations for mandatory
blending of unleaded petrol with anhydrous
ethanol under the provisions of Statutory In-
strument (SI) 17 of 2013 and Petroleum Act
[Chapter 13: 22] (ZERA 2013). The regulations
meant that all fuel service stations were to sell
product popularly known as E53. In October
2013, the Government of Zimbabwe announced
a ten percent mandatory blending for all petrol
coming into the country (ZERA 2013)4.  The ra-
tio was raised to E15 in November 2013 under
terms of Statutory Instrument 147a of 2013 and
the plan was to get to E20 by March 2014 (ZERA
2013).

This paper analyses impacts of different pol-
icies on incomes and their distribution along the
Chisumbanje sugarcane bio-ethanol value
chains. This study is set within the wider con-
text of the global discource on the impact of
large scale land investments. Many current stud-
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ies (for instance, CGIAR (2017), Hall (2011), Cot-
ula et al. (2011) and Mutopo (2011)) have high-
lighted the potential losses of livelihoods and
the potential negative impacts of large-scale land
investments on the environment. Some have
quantified the amount of land that has been ac-
quired and the reasons driving these investments
(Anseew 2013; Hall 2011; Boche and Anseew
2013). However a quantification of the impacts
of the large-scale land investments, especially
from an economic standpoint is still missing. The
paper starts off with a global theoretical over-
view of blending policies, showing that blend-
ing of petrol with ethanol is a common practice
in many countries.  The rest of the paper pre-
sents the findings on impacts of different poli-
cies on the value chain.

Objectives

The primary objective of the paper was to
analyse the potential impacts of different poli-
cies instituted or which will be instituted,  for
example,  mandatory blending of E5, E10, E15,
E20, E85, hundred percent and changes in indi-
genization policy, on incomes and their distribu-
tion along the sugarcane bio-ethanol value
chains. The hypothesis tested was that as the
level of ethanol petrol blending increases, the
net benefits that are accruing to different actors
increase disproportionately, with smallholder
farmers getting less and corporates getting more
and more.

METHODOLOGY

The approach and model used to determine
the impact of ethanol blending policies and in-
digenization policies along the emerging sugar-
cane bio-ethanol value chain is based on input-
output (I-O) modelling. The different stages of
the value chain such as production, processing,
and distribution are assumed to be the ‘sectors’
in standard I-O models, which have input-out
relationships which can be clearly mapped out.
To determine the policy impacts, the model fac-
tors in counterfactual analysis approaches. Al-
though counterfactual analysis has its own
challenges5 as highlighted by Menzies (2014)
and Horwich (1987), it can be used in cases
where the input-output relationships are very
clear. As noted by Menzies (2014) there are also
a number of scholars and authors (Moore 2009;

Paul 2004; Paul and Hall 2013) who actually ar-
gue for the use of counterfactual analysis in im-
pact analysis especially in cases where data is a
problem.

The empirical data used for this analysis was
collected along the ethanol value chain starting
from the primary sugarcane production process
in Chisumbanje to the consumption level. Data
collection involved multiple approaches includ-
ing household level questionnaires, focus group
discussions, key informant interviews and ob-
servation. A total of 200 questionnaires were
administered at household level in Chisumban-
je, while focus group discussions were held with
various groups including war veterans, wom-
en’s groups, youths and other community mem-
bers. Key informant interviews were held with a
number of actors along the chain including the
company’s management, political leaders, tradi-
tional leaders, local and national level govern-
ment officials and regulatory officials. As the
subject is a sensitive one it was not possible to
get some of the information ideally required to
perform analysis from the intended sources. To
deal with this, the paper makes significant use
of secondary data obtained from the public do-
main and the public media.

Geopolitical Context of Ethanol Blending in
Zimbabwe

From 1999, Zimbabwe’s political terrain went
through some remarkable transformations which
shaped the economic and social position of the
country. The formation of the Movement for
Democratic Change (MDC), in 1999, posed a
potential threat to Zimbabwe African National
Union –Patriotic Front (ZANU PF). The events
that followed including inter alia, the Fast Track
Land Reform Programme (FTLRP) largely sup-
ported by Zanu PF, and most importantly the
increasing isolation of the country as its rela-
tions with western governments became sour.
According to the World Bank (2011), the econo-
my performed badly during the period from 2000
with GDP declining by over forty percent be-
tween 2000 and 2008. Industry capacity utilisa-
tion went down to below ten percent. This re-
sulted in massive job losses and high unem-
ployment rates of over ninety percent have been
recorded. During this period, hyperinflation
reached record astronomic levels of 231 million
percent. The socio-economic status of the
general populace worsened. In 2008 at the height
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of this situation, ZANU PF and the two MDC
formations6  negotiated leading to formation of
the Government of National Unity (GNU). The
GNU which was a coalition of ZANU PF and the
two (MDC) formations lasted just over 4 years.

Certain contestations help in defining the
context of post GNU bio-ethanol production
and use in Zimbabwe. Firstly there has been
contestation on the nature and impact of tar-
geted sanctions7, with two opposing views.
ZANU PF has maintained that The West has
imposed sanctions which have crippled the
economy and are hurting ordinary Zimbabwe-
ans. The argument is fortified by the fact that
Zimbabwe has lost support (borrowing) from the
Bretton Woods institutions8 and cannot access
concessionary funds to support its economy.
Further, the targeted sanctions also include a
number of key economically strategic institu-
tions and companies such as the Zimbabwe
Mining Development Corporation (ZMDC), In-
frastructural Development Bank of Zimbabwe
(IDBZ), Minerals Marketing Corporation of Zim-
babwe (MMCZ), ZB Financial holdings, Agrib-
ank, Industrial Development Corporation (IDC),
Zimbabwe Iron and Steel Company (ZISCO)
steel, Marange Resources, Mbada Diamonds
among others. Therefore, the voice against sanc-
tions has been both to show that the sanctions
are not just ‘travel restrictions’, but real eco-
nomic sanctions which have negatively affect-
ed Zimbabweans.

In the opposing view there is the European
Union, United States of America, and the MDC
who have called them ‘restrictive measures’. It
is supported by the fact that before imposition
of these restrictive measures, Zimbabwe had
long stopped servicing its debt and thus natu-
rally could not access funds from the Bretton
Woods institutions. They also argue that these
countries have not stopped supporting the coun-
try, even under the sanctions regime, for in-
stance, the US embassy highlights that trade
with the US has actually grown since 2003, and
the US has provided over $1.4 billion in assis-
tance to Zimbabwe since 20019. They have at-
tributed the poor performance of the economy
more to broader issues of governance citing
corruption, lack of transparency and lack of ac-
countability as the country is not doing so well
in these indicators10.  The latest development is
that of delisting of the targeted sanctions on
selected entities and institutions, an approach

largely adopted by the European Union. On the
23rd of September 201311, under the pressure of
the diamond industry, the European Union lift-
ed its sanctions on diamond imports from Zim-
babwe. The EU agreed to lift the ban on imports
from diamonds produced by the Zimbabwe Min-
ing Development Cooperation (ZMDC) parast-
atal and its partners. This ban was part of the
sanctions put in place by the EU Council in 2002
basing on the claims that ZMDC could have
financed directly ZANU-PF party also cited as
motivating factors for political violence, related
abuse of human rights and non-holding of fair
and free elections12.

The second point of contestation is around
the issue of elections and the winning of ZANU
PF. In July 2013, Zimbabwe carried out the first
harmonized poll after the expiry of the Govern-
ment of National Unity (GNU). While African
Regional Economic Communities RECS (SADC
and AU, COMESA), governments and states
have accepted the outcome of the election, west-
ern countries inclusive of USA and the EU block
of countries initially did not accept the outcome
and have to a large extent maintained the sanc-
tions/restrictive measures regime although only
the President and the first lady remain on the list
as of 2015.

The issue of sanctions and the environment
post-election have created an ambient environ-
ment for the fuelling of government support of
ethanol production. From these developments,
it can be argued that a key driving force behind
government support to bio- ethanol production
was the desire to bust the sanctions.

Global Context of Petrol-Ethanol Blending

The use of ethanol (pure or blended) as a
fuel for vehicles is gaining momentum. For in-
stance, there are over 4 million cars running on
pure hydrated ethanol in Brazil (Coelho 2007)13 .
There are 700 000 flexi fuel vehicles (using both
pure petrol and blend). The REN21 Report (2014)
provides a list of some of the policies covering
targets, quotas, mandates and so on that gov-
ernments have put in place globally in support
of biofuels production which demonstrates the
prevalence of blending. In Zimbabwe there is
contestation on impact of blended fuel on vehi-
cles. Final users of petrol in particular motorists
have regarded the Government mandatory blend-
ing policies as a violation of consumer prefer-



POLICY IMPACTS ALONG EMERGING SUGARCANE BIO-ETHANOL VALUE CHAIN 141

ences. With respect to this, a key point of con-
testation is that petrol blended with ethanol dam-
ages vehicles especially if the vehicle is not fit-
ted with a flexi fuel gadget. The mandatory
blending policy also has demands when it comes
to the special infrastructure requirements to com-
plete the blending process. Coelho (2007) quot-
ing ANFAVEA (2005) shows that the Brazilian
Automobile Association has summarised the
minimum necessary vehicle modifications for
using ethanol blends. The analysis shows com-
patibility of existing fleets with petrol-ethanol
blends, demonstrating the minimal impact of
blends especially at percentages lower than ten
percent blending.

Overview of Analytical Model for Impact
Analysis along the Sugarcane Bio-Ethanol
Value Chain

The analytical model espoused to perform
the analysis can be summarised as follows:

At any stage, let:
 n represent number of inputs
 m represent number of outputs

Case (1) Base Scenario

At production level,

Where, Pai denotes price of ith input and Qa
i

quantity of ith input,
Also,
Where, Pfi 

denotes price of ith output and Qf
i

quantity of ith output.
Therefore
Mprod

0 
=

Where λ
0 
=Sprod

0 
(the scale factor),

At processing level,
In a similar fashion we have:
Mproc

0
 =

Where, λ
1 
= Sproc

0 
(constant scale factor),

Yq
i
 and Xq

i
 denote the ith output and input val-

ues respectively.
The Value Chain Margin is then calculated

as follows:
WoP = Mvc

0
         = Mprod

0
 +Mproc

0

Case (2) Policy Scenario (that is, With Policy)

Let the policy scenario be represented by z.
Then,

And,

Now, Cost of Policy has to be incorporated
as follows:

   Cost of Policy = Cpol
z

                 .
Therefore,
Value Chain Margin = Mvc

z
      = Mprod

z
 +Mproc

z
 -Cpol

z

Defining the Reference Scenario and Its
Parameters

To facilitate the analysis in this paper, a five
percent mandatory blending level is assumed to
be the baseline/reference scenario. This assump-
tion is important because a zero percent refer-
ence assumption (meaning no blending is tak-
ing place) would render the analysis impotent.
In this regard, the purpose of the analysis is to
see how changes energy policies affect the cre-
ation and distribution of income and wealth
along the sugarcane bio-ethanol value chain.
The analysis in this paper varies the blending
levels from five, to ten, fifteen, twenty-five and
eighty-five percent to simulate the impact on
the reference scenario. In addition, the analysis
examines the implications of changes in indi-
genisation policy as well as various incentives
that can be instituted in the energy sector.

At primary production level, the yield of sug-
arcane is assumed to be 135t/ha while the cost of
production per hectare is $4541. The conversion
rate of sugarcane to ethanol is assumed at 1 tone
to 75 litres of ethanol. Consumption of petrol per
annum is assumed based on daily consumption
of 2 266 761 litres per day (Mapako and Mbewe
2004). The full baseline scenario which is the ref-
erence situation at five percent ethanol blending
level is presented as column three in Table 1.

RESULTS

The Impact of Policies on the Sugarcane
Bio-ethanol Value Chain

Definition of the Scope of Impact Analysis
along the Sugarcane Bio-Ethanol Value Chain

The analysis of policy impacts done in this
paper focuses on two broad areas namely im-
pact of blending levels and impact of indigeni-

 Σn
i=1 Pai x Qai = Σn

i=1 Xai

 Σ Pfi x Qfi = Σ   Xfii=1

n

i=1

n

 λ0 [Σ
m

    Yfi  - Σ
n
    Xai

]

 λ1 [Σ
m

    Yqi  - Σ
n
     Xri

]

 λ0 [Σ
m

i=1 Yfi  - Σ
n
i=1 Xai

] +λ1 [Σ
m

i=1 Yqi  - Σ
n
i=1 Xri

]

 Mprodz = λ0 [Σ
m

i=1 Yfi  - Σ
n
i=1 Xai

]

 Mprodz = λ0 [Σ
m

i=1 Yqi  - Σ
n
i=1 Xri

]

  =  Σn
i=1 Ygi

 λ0 [Σ
m

i=1 Yfi  - Σ
n
i=1 Xai

] +λ1 [Σ
m

i=1 Yqi  - Σ
n
i=1 Xri

] - Σn
i=1 Ygi

i=1 i=1

i=1 i=1
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sation policy on the value chain. With respect
to blending, naturally different levels of ethanol
blending impose different levels of demands on
certain variables along the sugarcane bio-etha-
nol value chain. The analysis focused on the
impact on some selected variables namely, i) land
put under sugarcane for purposes of ethanol
production, ii) amount of raw sugarcane required
per annum, iii) total amount of ethanol required
per annum,  and iv) gross value of ethanol at
each stage of the chain. The impact on each of
these variables is described in the proceeding
section.

With respect to indigenisation policy, this is
seen as a key determinant of the distribution of
wealth along the sugarcane bio-ethanol chain
as this spells out the shareholding and compen-
sation mechanisms for local communities. The
model applied traces how selected variables
change in response to adjustments in policies in
these aspects.

DISCUSSION

Impact of Blending Level on Land, Production
and Incomes along the Value Chain

Evidence of the impact of the biofuel invest-
ment in Chisumbanje is emerging. The most re-
cent of this evidence reflects that homes were
displaced, communities have lost their capacity
for food sovereignty and are suffering from wors-
ened poverty (CGIAR 2017). The hypothesis
tested was that as the level of ethanol petrol
blending increases, the net benefits are accru-
ing to different actors increase disproportion-
ately, with smallholder farmers getting less and
corporate getting more and more. A key ques-
tion to facilitate in testing this hypothesis is what
happens to incomes of key groups such as war
veterans and settler farmers and the community
as the blending level increases. The results also
show that increases in mandatory blending lev-
els increases income that accrue to all other the
primary agents along the value except war vet-
erans and settlers since their land holding is fixed.
The hypothesis is accepted on the basis that
smallholders’ incomes are not increasing with
blending levels. The results show that as the
blending level increases the private investor gets
more and more compared to other economic
agents.

The results also show that for all the other
economic agents, business increases because
the value of ethanol proportionally increases
since the prices are not going down because of
increased supply. For instance, at five percent
mandatory blending level, value of value of eth-
anol at processing is $36.6 million dollars, if the
blending level is raised to ten percent, the value
of ethanol produced at processing levels dou-
bles to $73.2 million. There are no changes in
distribution of income among economic agents.

It implies that institution of higher mandato-
ry blending levels that are not coupled with dis-
tributional policies or measures to ensure equi-
table distribution of the additional income gen-
erated serve to perpetuate the existing income
distribution patterns.

At the level of primary production of sugar-
cane, a key variable is the amount of land put
under production. Naturally higher blending lev-
els require more ethanol, which implies that more
land will have to be under sugarcane to satisfy
the higher demand. Because land particularly in
Chisumbanje has been under contestation, it is
important to understand the impacts and impli-
cations of increasing the blending levels on not
just land but all other resources that are required
in primary production of sugarcane for ethanol.

The results show that as the  blending levels
are increased, it is not just demand for ethanol
that is going up, but also all the inputs that are
used in production of ethanol, including land
labour and capital. Using land as an example,
and basing on the production systems assumed
in the reference scenario, from five percent to
ten percent, the required land doubles from 5100
hectares to 10200 hectares (assuming the yield
of 135t/ha and a 1 tonne to 75 litres sugarcane to
ethanol conversion ratio).

From the results, unless there are new tech-
nologies, that increase the yield levels for the
same land area, demand for land will always in-
crease proportionately with increases in blend-
ing levels as shown in Table 1. The implication
is that it may not be ideal to increase the blend-
ing levels without paying attention to the issue
of land especially in cases where the land is al-
ready contested.  Although the analysis does
not consider other inputs of production such as
water, chemicals and so on, it makes sense to
infer that increases in blending levels will lead
to increases in uses of other inputs, and there-
fore decisions on blending level should take into
account the potential impacts.
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In addition, increased production induced
by raising the blending levels can lead to in-
creased negative externalities. In some cases,
Governments promotes increases in ethanol pro-
duction without carefully considering the full
economic costs (Pimentel 2003). The costs on
the local livelihoods, the environment and on
the social systems especially in cases where
there are contestations should therefore be ful-
ly considered when blending levels are raised.

At the processing level, increasing the blend-
ing ratio also has a similar effect. As the blend-
ing level is increased for instance from five per-
cent to ten percent, its amounts to doubling the
amount of ethanol required whilst  raising it to
twenty-five percent implies means multiplying
the reference scenario amount 5 times. This has
direct implications on the processing capacities.
As of 2014, the installed capacity at Chisumban-
je processing plant is approximately 105 million
litres of ethanol per annum. Under Statutory In-
strument 147a of 2013, Government of Zimba-
bwe raised the mandatory blending level from
ten percent to fifteen percent with effect from
the 30th of November 2013. In January 2014, the
Government relaxed its rules for the mandatory
blending of ethanol in petrol from the statutory
fifteen percent to ten percent. The key reason
cited was the failure by the company to harvest
because of heavy rains that made some parts of
the sugar estates unreachable. What is clear is
that as the blending level increases, it imposes
new demands on both production and process-
ing capacity, and if these are not carefully con-
sidered, mandatory ratios may be raised, only to
be reduced because of capacity challenges.
Therefore, it could be that unless new plants are
constructed, or new entrants enter the ethanol
production industry, it may be technically im-
possible to sustain consistently the fifteen per-
cent blending level.

Impact of Indigenisation Policies along the
Sugarcane Ethanol Value Chain

An important analytical dimension is the im-
pact of indigenisation policies on the sugarcane
bio-ethanol value chain, especially on the distri-
bution of income. This dimension is important
in that changes in the ownership structure/share-
holding have potential to change how the in-
come is distributed along the sugarcane bio-eth-
anol value chain. According to the Government

of Zimbabwe Parliament portfolio committee re-
port Government concedes that the project does
not comply with Indigenization and Economic
Empowerment Act (Chapter 14: 33). This is in
line with the General regulations of 2010 under
Indigenization and Economic Empowerment act
which make it a rule that investment should be
forty-nine/fifty-one percent in favour of inves-
tors who are citizens, and while locals should
benefit from these investment through ten per-
cent share community ownership. The Parlia-
mentary report also notes the Private investors
have ninety percent stake while Government of
Zimbabwe through ARDA owns ten percent. Ad-
ditionally, Green Fuel got an ethanol blending
license notwithstanding the fact that it did not
satisfy the fifty-one/forty-nine percent Joint
Venture with government as prescribed by the
law.

This background is important because it
shows that the issue of shareholding and even-
tually how it affects income distribution along
the sugarcane bio-ethanol value chain is unfin-
ished business and can therefore not be ignored
in the analysis done in this paper. Changes in
shareholding and implementation of community
share ownership trust are potential mechanisms
through which the distribution of income along
the sugarcane bio-ethanol value chain can be
changed. The income (profit) distribution pat-
tern in the reference scenerio shows that seven-
ty-three percent of profits going to Greenfuels,
eight percent to government through ARDA,
nine percent to retailers, eight percent to blend-
ers, one percent to settle farmers and one per-
cent to war veterans. The War Veterans just like
the Settle Farmers were allocated 2 hectare plots
of planted sugarcane. They, however, do not
know where exactly these two hectares are, and
therefore actually do not work on them. Each of
those who have been allocated the 2 hectares is
paid US$800 per year, which is broken down as
US$4 per tonne assuming a yield of 100 tonnes
per hectare. With a fifty-one percent sharehold-
ing acquired by the local entity in this case
ARDA; the new income distribution structure
along the chain would be as shown Table 2.

The Government of Zimbabwe (2015) Parlia-
ment portfolio committee report recommends and
considers Community Share Ownership Trust
(CSOT) as a lucrative ‘quick gain’ in line with
the Zimbabwe Agenda for Sustainable Socio-
Economic Transformation (ZIM ASSET). While
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the analysis carried out in this paper does not
look at the broader issues of effectiveness of
CSOT in delivering the required sharing of equi-
ty with the community, it is important to analyse
the broader potential impact of such a policy on
the distribution of income along the value chain.
Table 2 shows that the implementation of ten
percent CSOT will result in the community get-
ting at least seven percent of the income gener-
ated from the value chain that is at production,
processing, distribution and blending levels.

The results show that as the  blending levels
are increased, it is not just demand for ethanol
that is growing, but also all the inputs that are
used in production of ethanol, including land
labour and capital.  From the results, unless there
are new technologies that increase the yield lev-
els for the same land area; demand for land will
always increase proportionately with increases
in blending levels. The implication is that it may
not be ideal to increase the blending levels with-
out paying attention to the issue of land, espe-
cially in cases where the land is already contest-
ed. This might lead to unintended impacts such
as displacement, loss of livelihoods and so on
as highlighted by other authors, for instance,
CGIAR (2017), Hall (2011), Cotula et al. (2011)
and Mutopo (2011). In addition, increased pro-
duction induced by raising the blending levels
can lead to increased negative externalities. There-
fore, the costs on the local livelihoods, the envi-
ronment and on the social systems especially in
cases where there are contestations should there-
fore be fully considered when blending levels are
raised.

What is clear is that as the blending level
increases, it imposes new demands on both pro-
duction and processing capacity, and if these
are not carefully considered, mandatory ratios

may be raised, only to be reduced because of
capacity challenges. Therefore, it could be that
unless new plants are constructed, or new en-
trants enter the ethanol production industry, it
may be technically impossible to sustain con-
sistently the fifteen percent blending level.

The hypothesis tested was that as the level
of ethanol petrol blending increases, the net
benefits accruing to different agents increase
disproportionately, with smallholder farmers get-
ting less and corporate getting more and more.
The hypothesis is accepted on the basis that
smallholders’ incomes are not increasing in line
with blending levels.

Although there are no specific studies that
deal directly with the impact of policy, a few stud-
ies have been done which focus on what has to
happen as government makes policies on etha-
nol production and use. For instance, other
scholars such as Grumet and Poltak (2001) high-
light that the economic, environmental and health
aspects have to be carefully considered since
there are some significant impacts across the
board. These authors also note the new infra-
structural demands that are associated with in-
creased use of ethanol such as new pipelines
and other parent infrastructure because of the
differences in water absorption rates. These au-
thors also note the importance of predicting new
demands that are brought by new levels of eth-
anol use.

CONCLUSION

In conclusion, the paper has demonstrated
the impact of blending level policy on various
activities along the sugarcane bio-ethanol val-
ue chain. A reference scenario of I-O relation-
ships along the sugarcane bio-ethanol value

Table 2: Simulation of impacts of different policy scenarios on baseline income distribution along the
ethanol value chain

Value chain actor Baseline scenario 10%  share 51/49% in favour 51/49 rule in
(current income ownership trust  of ARDA  favour of ARDA

distribution pattern, and Community
year 2015)

Greenfuels (Macdom and 73 55 35 34
  Rating included)
Community 0 7 0 7
Retailers 9 15 15 15
Fuel blenders 8 14 14 14
ARDA 8 7 34 28
War veterans 1 1 1 1
Settler farmers 1 1 1 1
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chain was created based on the initial blending
level, set at five percent. The evidence shows
that unless there are new technologies, which
increase the yield levels for the same land area,
demand for land will always increase propor-
tionately with increases in blending levels, and
therefore increasing blending levels should care-
fully consider the impacts on the supply side.
Higher and higher blending levels impose new
demands on all systems, including production and
processing as well the environment. Therefore, it
could be that unless new plants are constructed,
or new entrants enter the ethanol production in-
dustry, it may be technically impossible to sustain
consistently higher blending levels.

RECOMMENDATIONS

The recommendation is that any policy re-
lated increase in blending levels should be pre-
ceded by systematic analysis of the potential
impact along different actors and their activities
along the value chain. The analysis also showed
and recommends that changes in shareholding
and implementation of community share owner-
ship trust are potential mechanisms through
which the distribution of income along the sug-
arcane bio-ethanol value chain can be changed.

NOTES

i. Ethanol fuel is ethanol (ethyl alcohol), the same
type of alcohol found in alcoholic beverages. It
is most often used as a motor fuel, mainly as a
bio fuel additive for gasoline.

ii. Some of the land which is under contestation
between the investor(Zimbabwe Bio Energy and
Agriculture and Rural Development Authority,
ARDA) on one side, and communal farmers on
one side.

iii. Fuel containing ethanol normally has an “E”
number which explains the mixture. E10 has ten
percent ethanol and ninety percent petrol while
E85 is a blend of eighty-five percent ethanol
and fifteen percent petrol.

iv. Also see Zimbabwe independent newspaper (11/
10/2013),  http://www.theindependent.co.zw/
2013/10/11/mugabe-gives-ethanol-blending/.

v. For instance, the theory assumes that causation
is an absolute relation whose nature does not
vary from one context to another.

vi.  In 2005, the MDC split into two with one led
by Morgan Tvsangirai (MDC-T) and the other
led by Professor Welshman Ncube(MDC).

vii. Some especially aligned to the European Union
Block have called them restrictive measures.

viii. The Bretton Woods Institutions include World
Bank and International Monetary Fund (IMF)

and were set up in Bretton Woods, New Hamp-
shire, USA in 1944. Their purpose was to reju-
venate the economy after the war and to ensure
economic cooperation on the international
scene.

ix. US Sanctions Policy: Facts and myths: http://
harare.usembassy.gov/sanctions_facts_ myths.
html.

x. In the World Bank’s Worldwide Governance
Indicators (2010), Zimbabwe ranked well below
the 10th percentile in each indicator, with the
only exception of the Political Stability indica-
tor, where it rates at about the 15th percentile.

xi. http://www.diamonds.net/News/News Item.
aspx?ArticleID= 44667& ArticleTitle= EU+
Lifts+Sanctions+on+ Zimbabwe+ Mining+ Deve-
lopment+Corp.

xii. South world: Zimbabwe: EU Lists sanctions on
Zimbabwe. http://www.southworld.net/newtest/
index.php/component/k2/item/531.

xiii. Coelho S (2007): CENBIO – The Brazilian Ref-
erence Center on Biomass University of São
Paulo September 7th, 2007 Lima, Peru.

REFERENCES

Anseew W 2013. The Rush for Land in Africa: Re-
source Grabbing or Green Revolution?  South Afri-
ca: CIRAD/University of Pretoria.

Boche M, Anseew W 2013. Unraveling “Land Grab-
bing” - Different Models of Large-Scale Land Ac-
quisition in Southern Africa. LDPI Working Paper
46. PLAAS. From <http://www.plaas.org.za/plaas-
publication/ldpi-46#sthash.UUTaKUUx.dpuf/> (Re-
trieved on 26 January 15).

Brazilian Automobile Manufacturers Association (AN-
FAVEA) 2005. Ethanol Vehicular Application Tech-
nology. Brazilian Automotive Industry Association
Energy and Environment Commission Seminar, 17
August, Sao Paulo.

CGIAR 2017. Women Carrying Disproportionate Bur-
den Resulting from Chisumbanje Ethanol: Biofuels
Digest. From <http://www.biofuelsdigest.com/bdi-
gest/2016/07/28/women-carrying-disproportionate-
burden-resulting-from-chisumbanje-ethanol/> (Re-
trieved on 13 May 2017)

Coelho S 2007. Brazilian Perspectives on Develop-
ment of Clean Energy. CENBIO – The Brazilian
Reference Center on Biomass University of São
Paulo, 7 September, Lima, Peru.

Cotula LS, Vermeulen R, Leonard J 2011. Land Grab
or Development Opportunity: Agricultural Invest-
ment and International Land Deals in Africa. Lon-
don/Rome: IIED, FAO, IFAD.

Grumet SJ, Poltak RF 2001. Health, Environmental
and Economic Impacts of Adding Ethanol to Gaso-
line in North East States. Study by New England
Interstate Water Pollution Control Commission and
North East States for Coordinated Air Use manage-
ment, Boston, USA.

Hall R 2011. Land Grabbing in Southern Africa. The
Many Faces of the Investor Rush.  Review of Afri-
can Political Economy.  From <http://www. tand-



POLICY IMPACTS ALONG EMERGING SUGARCANE BIO-ETHANOL VALUE CHAIN 147

fonline. com/doi/pdf/10.1080/03056244. 2011.
582753/> (Retrieved on 27 January 2015).

Horwich P 1987. Asymmetries in Time, MIT Press,
Cambridge, Massachusetts.

Mapako M, Mbewe A 2004. Renewables and Energy
for Rural Development in Sub-Saharan Africa. Lon-
don, UK: Zed Books.

Menzies P 2014. Counterfactual theories of causation.
The Stanford Encyclopedia of Philosophy. From <
https://plato.stanford.edu/archives/spr2014/entries/
causation-counterfactual> (Retrieved 27 January
2016).

Moore M 2009.  Causation and Responsibility: An
Essay in Law, Morals, and Metaphysics. Oxford:
Oxford University Press.

Mutopo P 2011. Gendered Dimensions of Land and
Rural Livelihoods: The Case of New Settler Farmer
Displacement at Nuanetsi Ranch, Mwenezi District,
Zimbabwe. Paper Presented at the International
Conference on Global Land Grabbing, 6-8 April,
Organised by the Land Deals Politics Initiative,
University of Sussex, Falmer, UK.

Parliament of Zimbabwe 2015. Report of the Portfo-
lio Committee on Youth, Indigenization and Eco-
nomic Empowerment on the Green Fuel Chisum-
banje Ethanol Project: Second Session:  Eighth Par-
liament. From <https://www.google.co.za/#q= 19.%
09Report+ Of+The+Portfolio+ Committee+ On+
Youth,+Indigenization+And+Economic+ Empower-
ment+ On+ The+Green+Fuel+ Chisumbanje+ Etha-

nol+ Project:+ Second+ Session:++ Eighth+ Parlia-
ment> (Retrieved on 11 May 2016).

Paul L 2004. Aspect causation. In: J Collins, N Hall, L
Paul (Eds.): Causation and Counterfactual. Cambridge,
MA: Bradford Books, MIT Press, pp. 205-224.

Paul L, Hall N 2013. Causation: A User’s Guide. Ox-
ford: Oxford University Press.

Pimentel D 2003. Ethanol fuels: Energy balance, eco-
nomics, and environmental impacts are negative.
Natural Resources Research, 12(2): 127-134.

Renewable Energy 2014. Global Status Report: REN21
Secretariat. Paris. From <http://www.ren21.net/Por-
tals/0/documents/Resources/GSR/2014/GSR2014_
full%20report_low%20res.pdf> (Retrieved on 27
January 2016).

World Bank 2011. Zimbabwe Country Brief. From
<http://www.worldbank.org/en/country/zimbabwe,
www.worldbank.org> (Retrieved on 27 May 2016).

Zimbabwe Energy Regulatory Authority 2013. Statu-
tory Instrument (SI) 17 of 2013 and Petroleum Act
[Chapter 13: 22]. From <http://www.zera.co.zw/>
(Retrieved on 27 May 2016).

Zimbabwe Energy Regulatory Authority 2013. Stat-
utory Instrument 147a of 2013. From <http:/ /
www.zera.co.zw/> (Retrieved on 27 May 2016).

Zimbabwe Energy Regulatory Authority 2013. Statu-
tory Instrument 23 of 2013. From <http://www.
zera.co.zw/>  (Retrieved on 27 May 2016).

Paper received for publication on July 2016
Paper accepted for publication on December 2016


