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The  current  global  wave  of  land  acquisition  – variously  debated  as land  grabbing  or  investment  in  land
–  is  promoted  by  the  World  Bank  and  the  FAO  as creating  win–win-situations  for local  populations  and
investors  alike.  Common  policy  recommendations  suggest  expanding  the production  of export  crops,
by  making  use  of  marginal  or unused  land. Considerable  potentials  for  such  an  expansion  are  assumed.
Taking  Tanzania  as a  case  study, the evidence  for such  types  of  land  is assessed  by  using a  broad  range  of
statistics.  We  will argue  firstly,  that  the  terms  marginal  and  unused  land  serve  as a  manipulative  terminol-
ogy for  the  benefit  of  attempts  to commercially  valorize  and  commodify  African  landscapes,  from  biofuel
to large-scale  food  production  and  tourism.  However,  they  relate  to different  rationalities  of  domination.
Unused  land  refers  to a  state-bureaucratic  narrative,  which  excludes  user  groups  deemed  irrelevant  for
and grab
ature conservation
anzania

national development,  while  marginal  land  refers  to a  capitalist-economic  narrative  that  excludes  what
is not  profitable.  Secondly,  the  terms  are  analyzed  as categories  central  for state  simplification  of  social
relations  attached  to  land.  Modelling  of  these  land  use  categories  based  on remote  sensing  is  an  attempt
to  compensate  weak  state  capacities  to enhance  the  legibility  of  the  landscape  by  constructing  it  as  a
landscape  of commercial  value.
ntroduction

The assumption that areas not cultivated, but suitable for com-
ercial agriculture exist has become one of the major arguments

ro large scale agricultural investments in the discourse on land
cquisition (Deininger, 2011). Yet, two problems concerning this
rgument have been indicated. Firstly, taking a closer look, one
an differentiate two terms referring to land suitable for invest-
ents: “unused land” and “marginal land” (Nalepa and Bauer, 2012;
ltvater and Geiger, 2010; Exner, 2011), whereby the notion of

arginal land emerged mainly in the context of the biofuel dis-

ourse (Widengård, 2011). While these two terms obviously refer
o different types of land, they very often lack a clear definition.
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Even the very accurate study of Nalepa and Bauer (2012) (see e.g.
p. 404) fails to clearly differentiate them.

Secondly, leaving the problem of finding an unambiguous defi-
nition of the terms aside, global assessments have not been able to
provide conclusive evidence that land, which is effectively unused
or marginal, exists to a significant amount (Nalepa and Bauer, 2012)
or to the amount necessary to meet biofuel requirements set by
current policy targets (Fritz et al., 2013).

Furthermore, in many African countries, nature conservation
claims considerable swaths of land. Conflicts with local popula-
tions persist or arise in new projects to increase foreign exchange
income, since nature conservation there often relies on the idea
that land is not or hardly used or that it should in any case not be
used for sustaining local livelihoods.

Two questions arise from this context: (1) which are the con-
cepts and mechanisms embedded in the narratives of unused and

marginal land, and (2) what are the sources and the quality of data,
which serve to underpin these narratives?

To answer these questions, we will investigate the concepts
of unused and marginal land in a specific geographical and
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ocio-economical context, drawing on cases from Tanzania. This
ountry has been studied extensively regarding land use in general
nd specifically in regard to large scale agricultural investments
nd nature conservation (Ngoitiko et al., 2010; Matondi et al., 2011;
artels, 2013; Exner, 2013).

he construction of marginal and unused land as narratives

Before discussing the possible extent of marginal and unused
and, a distinction has to be made between the two terms, since they
efer to different theoretical concepts and to different types of land.

 circumstance ignored by some studies, which use the terms inac-
urately or even synonymously (see Kachika, 2010; Cotula et al.,
008). The use of substitutes, like “idle land, degraded land, unpro-
uctive land, underutilized land, wasteland, reserve land” (Kachika,
010: 22), “abandoned land”, “barren land” (Cotula et al., 2008:
1f), “sleeping land”, “set aside land” (The Gaya Foundation et al.,
008: 1, 5), contribute to a confusing inaccuracy. So far, there is
o consensus on an unambiguous definition of marginal land or
nused land. The complete lack of a definition in many approaches
enders the application of these terms even more problematic, leav-
ng the interpretation of the terms’ meaning more or less to the
ecipient. Although these circumstances create an interpretative
ncertainty, it can be argued that the terms marginal and unused

and evoke historically quite different patterns of meaning, which
xpress different rationalities.

Drawing on existing definitions, two ascribed characteristics
an be identified for marginal land: (1) marginal productivity (and
herefore marginal economic return) due to biophysical constraints
nd, in some cases, (2) marginal use of the land, due to constraints,
or instance, in access (also implying marginal returns).

The so called Gallagher Review, which focuses on indirect effects
f biofuel production, gives an example for a definition of marginal
and based on biophysical constraints: “Land unsuited for food
roduction, e.g. with poor soils or harsh weather environments;
nd areas that have been degraded, e.g. through deforestation”
Renewable Fuels Agency, 2008: 33).

Interpreted under the perspective of early 20th century eco-
omic theory, as for example by Peterson and Galbraith (1932), the

ocus is being set on the notion of intensive and extensive margins:

“Assuming price response, these margins are extended with
price increments roughly to the point where the extra produc-
tion is barely remunerated and are similarly contracted with
price diminution [clarifying that in] terms of physical grade
of land the economic margin is at the ‘poorest’ land which
can be ‘remuneratively’ operated ‘under given price, cost, and
other conditions”’ (1932: 296, emphasis in the original; see also
Ellison, 1953).

Marginal land does not preclude agricultural uses and includes
and that can be tilled economically to a certain degree if access
s well developed via roads. Marginal land will indeed often be
ound as used at any given time. However, in the current discourse
n marginal land, it is being assumed that the outer frontier of
arginal land has expanded because of (1) increased demand for

iofuels, which can (2) allegedly be produced with crops, which are,
t is being suggested, more tolerant of unfavourable environmental

onditions such as drought or poor soils than crops used for con-
entional purposes.1 Because of these assumptions, land which was
ot marginal before, is often regarded as marginal land – thus this

1 This is especially the case in regard of Jatropha curcas,  as suggested for instance
y  Maltsoglou and Khwaja (2010), though it is also warned that “evidence for the

ong-term viability of jatropha is largely absent” (Maltsoglou and Khwaja, 2010: 16;
ee  also literature cited in Romijn and Caniëls, 2010).
cy 42 (2015) 652–663 653

“new” marginal land is the focus within the biofuel discourse. The
current debate on marginal land is the reflection of changing eco-
nomic incentives, where marginal land is a dynamic category, not
a static classification of land. As a result of putting “new” marginal
land into use, a net expansion of land used for crop production is
assumed. Unused land, on the contrary, seems to be only charac-
terized by purported “under-utilization”, while being arable under
any circumstances (see more below).

Thus, the notion of marginality actually evokes two types of
interpretation: the first one is closer to the economic principle of
marginality, where marginal land is a shifting category depend-
ing on current technology, profit rates in capitalist agriculture and
so on (Nalepa and Bauer, 2012); the second one alludes more to
everyday language, in which marginal means peripheral. However,
the notion of periphery is in itself ill-defined unless the benchmark
of marginality (smallholder production, subsistence or industrial
agriculture for national or world markets) or the centre to which
periphery refers (the global North, the nearest city, the capital of a
nation, an individual smallholder etc.) are given. Both aspects are
interrelated, because peripheral regions are usually also regions
with low profit rates or few opportunities for capitalist (i.e. profit-
able) investment.

As already mentioned, the notions of unused and marginal land
differ largely, if the whole range of meanings is taken into account.
The principle of marginality in a capitalist sense introduces a spe-
cific economic rationality for assessing land, ignoring actual forms
of use. The term unused land, on the contrary, implies the physical
absence of use or the absence of significant use and, thus, users,
where the land is regarded as being definitively arable.

In an African context, the notion of unused land is tightly con-
nected to colonial visions of “landscapes” embodying “wilderness”
(Neumann, 1998). What was interpreted as “wilderness” by colo-
nial officers and conservationists, i.e. as land not used by humans,
very often actually was  a cultural landscape, crucially important
for local livelihoods (Neumann, 1998; Kjekshus, 1977; see contrib-
utions in Maddox et al., 1996).

The notion of unused land thus has a strong relationship to
discourses and practices of nature conservation, which are an
important form of land grabbing in Tanzania, mainly affecting
pastoralists (Bartels, 2013). Also, the category of unused land is
prominently featured in Tanzanian land use regulation, as – accord-
ing to the Land Act (URT, 1999b) – unused land automatically
becomes state land, i.e. does not fall into the administration of the
villages. On the other hand, the practice of using of land – in a quite
broadly conceived manner – defines it as village land according to
the Village Land Act (URT, 1999a). This contradiction between Tan-
zania’s two main land regulations has been pointed out by several
authors (e.g. Olenasha s.d.). It is highly problematic since the state
– as hierarchical superior institution – might declare land in use
as being unused land, which entails the danger of land grabbing.
In Tanzania, the state is the main agent enacting the discourse of
unused land.2 State projects require a differentiation between legit-
imate and illegitimate uses, between those that should be discarded
and replaced, and others, which should be furthered and expanded.
The rationality for this type of distinction is not specifically profit,
but state revenue in particular.

The notion of marginal land, on the other hand, is rather applied

within international discourses on biofuels and agricultural invest-
ment, and by the main institutions of these discourses such as the
World Bank (2010), the FAO (Maltsoglou and Khwaja, 2010) or

2 This is not to say that the term “unused land” is not used by private investors or
within the biofuel discourse. However, the narrative of marginal land is closely cou-
pled  with private investment in biofuels, at least concerning Tanzania (Widengård,
2011).
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Fig. 1. Relation between capitalist and state rationalities, represented by two axes
of  an abstract socio-physical space of possibilities for profit production and the
54 A. Exner et al. / Land U

iofuel interest groups (Widengård, 2011). It is not so strongly cou-
led with whether or not the state is legitimized to claim land, but
ather serves a capitalist-economic paradigm often operating with
he help of land use maps and models, which assumes consider-
ble potentials for enlarging biofuel production without hampering
ocal users and food security.

Marginal and unused land should thus be recognized as social
onstructs with specific implications and discursive backgrounds.
he fact that they are sometimes used interchangeably seems to
nhance their attractiveness especially in the biofuel discourse,
recisely because they evoke a certain range of mental images
nd can thus be interpreted rather freely, suiting the interests of
arious actors. Nevertheless, the impact on the ground is still dif-
erent to a degree. Land grabbing by the Tanzanian state in the
ame of nature conservation declares affected land to be unused
r that it should be unused. It thus takes on a different form
nd justification than land grabbing or agricultural investment
or the sake of biofuel production as discussed by e.g. the World
ank and implemented on the ground by private capitalist enter-
rises. The latter do not aim at putting land out of (agricultural)
se, nor do they necessarily assume, that target land is com-
letely unused. They argue that their mode of use would increase
he efficiency and amount of agricultural production. While the
eneral effects on the ground on local populations might be some-
hat similar regarding land grabbing by the state or by private

nvestors, in so far as they tend to increase risk and reduce liveli-
ood options, and while within the biofuel discourse, both concepts
re applied, it nevertheless seems to be important to provide

 scientific outlook on their meaning. Only then science is able
o transparently and critically assess justificatory discourses of
armful or even illegal forms of agricultural investment, i.e. land
rabbing.

The blending of both terms, which is reflected in the widespread
onfusion surrounding the precise interpretation of marginal and
nused land, might point towards the blending of two originally
ifferent rationalities of social domination: capitalist exploitation
ersus state-bureaucratic control. This process is typical for the
eoliberal phase of capitalist development, as the blurring of the
istinction between marginal and unused land is a characteris-
ic feature of the biofuel discourse as, for instance, shown by
alepa and Bauer (2012). This is also true compared to litera-

ure on Tanzanian land use history, where “marginal land” did
ot play a significant role. Yet, this blurring might not only be
ttributable to the neoliberal transformation of the state and of
he working of international capital, but also to the technical
equirement to find a proxy value for possible marginal returns
f investment in land. Given the global ambitions of many assess-
ents concerning marginal land and despite weak regional data,

hese usually fall back on using proxies such as estimations of
degraded” or “abandoned” land (Nalepa and Bauer, 2012). In this
ay, alleged actual or historical uses are interpreted as indicating
otential return on capital invested in a certain region or on certain
ites.3

Fig. 1 illustrates the relation between capitalist and state
ationalities as basically distinct rationalities of domination, rep-
esented by two axes of an abstract socio-physical space of
ossibilities for profit production and the generation of state rev-

nue. The two grey boxes delimit the realm of the possible; places
ith high potential profit are by trend also those of high poten-

ial fiscal yield and vice versa. Marginal land is a realm in between,

3 Conceptually, “degraded land” is part of marginal land, since the return of invest-
ent is seen as marginal in the capitalist-economic view. The Gallagher Review

ncludes degraded land also in its definition of marginal land (Renewable Fuels
gency, 2008: 33, see also above).
generation of state revenue (see explanations in the text).

i.e. a medium to low profitability, usually coupled with a modest
potential of fiscal yield; a frontier area, from the capitalist point of
view. Only the upper right part of the socio-physical space will in
most cases count as land in use (as seen from the point of view of
the state), i.e. covered by well taxable forms of smallholder produc-
tion or industrial agriculture, whether state-managed or privately
organized. All other places might be classified as “unused”, despite
actual land uses such as grazing, collecting firewood etc., including
marginal land. This is the frontier region as seen from the point of
view of the state.

We can conclude, in a more general sense, that the terms unused
and marginal land appear to be only vague concepts with strate-
gic importance for promoting investors and bureaucratic interests.
However, the question remains whether unused and marginal land
exist to a significant amount in Tanzania to underpin these narra-
tives of unused and marginal land.

Comparing land use data and assessments of unused and
marginal land

The first comprehensive study regarding the potential for
biofuel production in Tanzania was conducted by the German
Development Cooperation (Deutsche Gesellschaft für Technische
Zusammenarbeit, GTZ, nowadays GIZ) in 2005. Discussing data
from the FAO, which indicate that Tanzania has 44.4 million ha
potentially available for crop production, the GTZ comes to the
conclusion, that “land availability is not likely to be a barrier
to bioenergy production in Tanzania” (GTZ, 2005: 61, 101). GTZ
repeatedly emphasizes this aspect (GTZ, 2005) and also stresses
that large parts of arable land in Tanzania remain unused (GTZ,
2005).

Different sets of data must be available in sufficient quality for
such statements to be viable: on the extent of arable land (e.g. for
crop production) and on the fraction which is already used. The

remaining land which is deemed marginal or unused must subse-
quently be determined in a transparent way.
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Table  1
Land data given by World Bank (1, 2) and Food and Agriculture Organization (3, 4) for Tanzania.

Area in million ha

1 2 3 4

Land area 88.58 93,786 88.58 88.58
Agricultural land 37.30 35.52058 37.30
Reported subcategories of agricultural land

Permanent crops 1.50586 1.70
Pasture area 24.00518
Permanent meadows and pastures 24.00
Arable land 11.60 10.00954 11.60

Reported subcategories of arable land
Temporary crops 9.68**
Fallow land 1.64**

Other land categories
Terrestrical protected area 24.36 24.54*
SRNCPF*** 8.70

S , 2010
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ources (13.05.2013): http://databank.worldbank.org/data/home.aspx, World Bank
 = World Bank Development Indicators, 2011; 2 = World Bank Landgrab Report, da
2009,  **2008, ***suitable for rainfed agriculture but non-cultivated, non-protected

orld Bank and FAO

Table 1 presents several land statistics of Tanzania published
y the World Bank and FAO.4 Haugen (2010) drew attention to
he fact that FAO land use categories should be regarded critically.
owever, Haugen rather contributes to the confusion about part of

he FAO land use data by wrongly interpreting the FAO categories
Arable land” and “Agricultural land” as indicating land which could
e potentially used for agriculture.

The FAO category “Arable land” considers areas which are actu-
lly in use for temporary agricultural crops, temporary meadows
or mowing or pasture, land under market-gardens and kitchen gar-
ens, and land temporarily fallow (only including areas, which are

dle for less than 5 years; land abandoned in the context of shifting
ultivation, which involves longer fallow periods, is not consid-
red at all).5 The category “Agricultural land”, on the other hand,
ncludes permanent crops, land under trees and shrubs producing
owers and permanent meadows and pastures, and includes land
hich is considered “Arable land” as defined above. “Agricultural

and” comprises the size of the area which is actually in use for
gricultural purposes, and not the area which could potentially be
sed in addition. Some of the deviations between values are due to
ifferent reference years.

According to FAO and the World Bank, 37.30 million ha are used
or agricultural purposes, based on the more inclusive category
Agricultural land”, whereas arable land amounts to 11.6 million ha.
able 1 also presents all subcategories of the categories discussed
bove for those cases in which the FAO reported figures for Tanza-
ia.

The difference between the two subcategories “Permanent
eadows and pastures” and “Temporary meadows and pastures”

the latter not reported for Tanzania) is not only that all pastures
hich are used less than 5 years (before left fallow or changing the

ype of use) are considered as temporary and those used longer than

 years as permanent, but that, in addition, only the “permanent”-
ategory includes pastures which are “growing wild”.6 However, it
s questionable if grazing land used by pastoralists is reported by

4 There is a noticeable deviation in the figures for the land area of Tanzania. How-
ver, it seems likely that the World Bank Report actually reports country area, which
ncludes inland water bodies and not only solid land area. All percentage values

hich are given in this paper are based on the latter (i.e. 88.58 million ha).
5 See the glossary of the FAOSTAT website: http://faostat.fao.org/site/379/default.

spx (02.06.13).
6 See the glossary of the FAOSTAT website: http://faostat.fao.org/site/379/default.

spx (02.06.13).
, http://www.fao.org/docrep/015/i2490e/i2490e00.htm, http://faostat.fao.org/.
ated; 3 = FAO Yearbook 2012, various years or undated; 4 = FAOSTAT, 2011.
on-forested land with population density of less than 25 persons/km2.

states to the FAO, considering the fact that pastoralists and their
land uses are often, like in Tanzania, marginalized (Oxfam, 2008).

The 37.30 million ha reported by FAO and World Bank alike as
“Agricultural area” for the year 2011, do not consider all areas which
are part of shifting cultivation, and completely ignore other non-
industrial modes of use, such as for gathering wild food or medicinal
plants, firewood, etc. Therefore, the surface actually used for crop
production and pastures (including pastoralism) is certainly higher
than reported by these international organizations, let alone other
uses that contribute to nutrition or subsistence respectively.

So far as so called nature conservation areas express the exclu-
sion of certain uses of land for moral, aesthetic, or touristic issues,
land in these cases is instrumental for specific human needs, and,
thus, is “used”. Indeed, a very important land use type in Tanzania
is denoted by the category “Terrestrial protected area”, as reported
by World Bank Development Indicators and by the FAO Yearbook
2012. With an amount of 24.36 and 24.54 million ha respectively,
this area amounts to between 27.5 and 27.7% of the surface of Tan-
zania. These data are originally based on the World Database on
Protected Areas (WDPA).7

The sum of 37.30 million ha of “Agricultural land” and
24.54 million ha of “Terrestrial protected area” shows that already
at least 67.8% of the surface of Tanzania is used.

To the contrary, data, which explicitly specify the amount of
unused land in Tanzania, are difficult to find. However, the World
Bank report on the global land grab (World Bank, 2010) uses
calculations of the potential for rainfed agriculture, which were
done by Fischer and Shah for the report, to indicate the relation
between potential and actual use of land for agriculture. For Tan-
zania, the area considered in the category “suitable non-cultivated,
non-protected, and non-forested land with population density of
less than 25 persons/km2” amounts to 8.7 million ha (World Bank,
2010: 166). In general, the World Bank report notes that “[v]ery
little, if any, of this land will be free of existing claims that will have
to be recognized by any potential investment, even if they are not
formalized” (World Bank, 2010: 78f), and argues, without mention-
ing any source, that “case studies suggest that, at such low levels of
population density, voluntary land transfers that make everybody
better off are possible” (World Bank, 2010).

A land statistic from FAO, which indicated the size of unused

agricultural land in Tanzania, is frequently cited especially by
NGOs (for instance actionaid, 2009: 14, 17; Ramadhani, 2007: 10;
Maclean and Songela, 2008: 11, see also Haugen, 2010). Details

7 http://www.wdpa.org/ (02.06.13).

http://databank.worldbank.org/data/home.aspx
http://www.fao.org/docrep/015/i2490e/i2490e00.htm
http://faostat.fao.org/
http://faostat.fao.org/site/379/default.aspx
http://faostat.fao.org/site/379/default.aspx
http://faostat.fao.org/site/379/default.aspx
http://faostat.fao.org/site/379/default.aspx
http://www.wdpa.org/
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Table 2
Land data given by the United Republic of Tanzania (URT) in various official
documents.

General categories of land Area in million ha

URT 2001 URT 2009 URT 2010

Total land area 95.50 94.50 95.50
Arable land 44.00 44.00 44.00
Rangeland 50.00 50.00 50.00
Tsetse infested area 24.00
Categories of land uses

Cultivated land 10.10 9.50 10.56
Land under livestock 24.00 26.00 24.00

Allocation of the used land
Total land allocated to
smallholders

11.90
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Table 3
The cultivated area in Tanzania based on LANDSAT images.

Area in million ha

Cultivation with herbaceous crops 2.19
Mixed cropping 6.32
Cultivation with bush crops 0.09
Cultivation with tree crops 0.14
Cultivation with shade trees 0.11
Sum (cultivated area by a narrow definition) 8.85
Grassland with scattered cropland 4.70
Bushland with scattered cultivation 9.23
Woodland with scattered cropland 6.99
Area under medium and
large scale farming

1.50 1.50 1.50

bout the FAO source in question are often not cited, however,
t seems likely that they all refer to an FAO study conducted in
995 (Alexandros, 1995). This study argues, that Tanzania fea-
ures 55.2 million ha with “crop production potential” whereby
nly 10.8 million ha are “currently in use for crop production”. The
balance” of 44.4 million ha is therefore potentially available but
urrently not used for crop production (Alexandros, 1995: 170).
ven the GTZ study mentioned above is based on this publication
nd Makwarimba and Ngowi (2012:10) also indicate that the Tan-
anian Government is using these and similar figures, as we  will
lso argue in the next subchapter.

nited Republic of Tanzania

Table 2 presents three land statistics used by the government of
anzania in different official documents.8 These statistics indicate
nambiguously, that arable land in Tanzania amounts to 44 mil-

ion ha, and that additional 50 million ha can be used as rangeland.
owever, these data are presented without any definition of the

and (use) categories employed, though it seems likely that this area
efers to land which can potentially be used. The government of
anzania states that between 9.50 and 10.56 million ha are already
nder cultivation and between 24 and 26 million ha are used for
razing livestock. These data are presented without any reference
ear and their validity can, thus, hardly be assessed.

The reported data of the United Republic of Tanzania includes
lso the size of the area which is allocated to smallholders or to
edium and large scale farming respectively. These data origi-

ate from the National Sample Census of Agriculture 2002/03 (URT,
006b,c). Meanwhile, a National Sample Census of Agriculture
007/08 (URT, 2012a,b) has been released. The Census gives fig-
res on different land use categories. However, if all figures which

ndicate any kind of crop production,9 whether it is conducted by
mallholders or by large farms, were put together, 10.06 million ha

or the agricultural year 2002/03 and 12.41 million ha for the agri-
ultural year 2007/08 respectively, are under cultivation. These
gures of the agricultural year 2002/03 are quite close to those

8 The category “total land area” obviously again refers to the country area, which
ncludes – as compared to the category “land area” – inland water bodies.

9 All categories which identify, according to the definition (URT, 2006a), any kind
f crop production were considered here: “Area under Temporary Mono Crops &
ixed Crops”, “Area under Permanent Mono Crops & Mixed Crops”, “Area under

ermanent/Annual Mix”, “Area under Permanent/Pasture Mix”, “Area under Fal-
ow”  and “Area under Planted Trees”. “Area under Permanent/Pasture Mix” includes
ermanent crops like oranges but also pastures. Yet we  include this mix-category in
ur category crop production. “Area under Fallow” is also included in this category
ecause this area is allocated for crop production even though it might not be used

n  the specific year of the Agricultural Census.
Total sum (cultivated area by a broad definition) 29.79

Source: Yanda and Shishira (1999).

of the category “Cultivated area” as indicated by the Tanzanian
government elsewhere and presented in Table 2. However, the agri-
cultural census of 2007/08 reports an increase of the land under
crop production. If this latest figures of 1241 million ha is taken
as the area under cultivation and combined with the figure of
26 million ha (as the area under pasture, as presented in Table 2),
the area which is under crop production and under pasture in
Tanzania amounts in total to 36.41 million ha. This figure is quite
close to the agricultural area reported by FAO and the World Bank
(37.30 million ha, see above), whereby both mentioned land cate-
gories include crop production, fallows and pastures.10 The figures
of FAO and the Tanzanian government for the area which is under
pasture are similar. However, in neither case it is known whether
they include areas which are used by pastoralists. Additionally, the
figure reported by the government refers to the agricultural year
2007/08, the FAO and World Bank data to the year 2011.

The National Sample Census of Agriculture also gives figures on
the categories “Area Unusable” and “Area of Uncultivated Area but
Usable Land”. However, since the National Census of Agriculture
only considers land which “the household has sole access to” (URT,
2012a: 479, emphasis by the authors), these figures are not appli-
cable to indicate the total area of unused or marginal land within
Tanzania.

Results of remote sensing

In the following we will present land statistics based on remote
sensing techniques. Yanda and Shishira (1999) published a list
of areas per land cover type based on LANDSAT images from
1994/95 (see Table 3). The total cultivated area in the mid-1990s
amounted, according to the authors, to a figure of between 8.9 and
29.8 million ha, depending on the percentage of agriculturally used
land per land cover type. The category “total cultivated land” of
the table in the annex of Dallu (2003) only subsumes “Mixed crop-
ping”, “Cultivation with tree crops”, “Cultivation with tree crops
(with shade trees)”, “Cultivation with bushy crops”, and “Culti-
vation with herbaceous crops”, and accordingly omits the other
land cover types of more or less natural vegetation (grass-, bush-
and woodland) with scattered cultivation, which has been used in
Yanda and Shishira (1999) (see Table 3). The sum of these types
amounts to 10.14 million ha. According to Dallu (2003), the cate-
gory “Woodland with scattered cropland” (6.9 million ha) can be
interpreted as the realm of shifting cultivation. However, it should
be noted that shifting cultivation presumably involves larger areas

– which is not discussed by Dallu (2003).

Hannerz and Lotsch (2006) compared several sources of
remotely sensed with statistical land use data on agricultural land

10 As already mentioned above, the FAO does not include areas, which are more
than 5 years under fallow, in their respective category (“fallow”). The definition of
“fallow” of the National Agricultural Census is not clear on this point (URT, 2006a).
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Table  4
Different remotely sensed data of the agricultural area of Tanzania.

Area in million ha

MODIS (2000–2001)a 3.79
GLC2000 (1999–2000)a 22.70
Landscan (1992–1993)a 18.51
IFPRI (1992–1993)a 31.44
SAGE (1992–1993)b 12.16
GLCF (1981–1994)a 6.02

Source: Hannerz and Lotsch, 2006 (the time frame of the data is indicated in brac-
kets).

a 1 km resolution.
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Table 5
Tanzania extension of the eight major FAO Land Cover Classification System classes.
The hectare percentage is calculated on the total area of Tanzania.

Land cover Land cover class name Million ha %

AG Agriculture 32.1 33.1
BA  Bare Areas 0.1 0.1
NVT  Natural vegetation 49.8 51.5
NVW Natural vegetation regularly flooded 7.3 7.6
UR  Urban 0.1 0.1
WAT  Water 7.4 7.6

Total 96.9 100
b 5 km resolution.

n Africa.11 The discrepancies are considerable and have crucial con-
equences for the reliability of analyses based on the data. Remote
ensing methods show a weak performance if based on data in het-
rogeneous landscapes, which are typical for regions with shifting
ultivation, as it is widespread in Tanzania. However, the authors
lso point out that data from statistical studies are to be interpreted
ith great caution (Hannerz and Lotsch, 2006: 12f.).

Table 4 shows the range of six remotely sensed data points
oncerning the share of agriculturally used areas in Tanza-
ia. The variation in the data is quite high. Interestingly, with
7.30 million ha, the FAO figure for the category “Agricultural land”
or the year 2011 (see above, Table 1) is higher than any of the esti-

ates based on remote sensing.12 On the global and regional scale,
ood et al. (2000) came to the same conclusion and state for the

ase of the IFPRI data:

“There are at least two sources of discrepancy. The first is the
under reporting of agricultural area by satellite remote sensing
because of both the failure to detect agricultural crops and
pasture that are similar to natural forests, woodlands, and grass-
land, and the limitation of not identifying agriculture when it
occupies less than 30 percent of a land cover class.” (Wood et al.,
2000: 20).

Moreover, remote sensing data are also dependent on the sea-
on; if measurements take place during the time when the land
s barren (i.e. late dry season) the indicated area under cultivation

ill be smaller than during the growing season. In the land assess-
ent for Sun Biofuels in Kisarawe, for instance, the measurements
ere apparently done deliberately in a season that would yield to
inimum existing crop values, thus leading to minimum values for

ompensation to be paid for the local land users (Bergius, 2012).
A further note shall be added on the spatial resolution used to

apture remote sensing data. The resolution of the sensor applied
y the different spaceborne platforms differs in one case (see
able 4, SAGE dataset). However, the dimension of the treated fig-
re (millions of ha) and the large difference between the SAGE
ataset and the other ones, allows to confidentially state that the
gricultural area reported by the different remote sensing datasets
Table 4) are significantly different.

In general, substantial uncertainties in remote sensing land use
ata are confirmed by Ge et al. (2007). Soil data in East Africa are
poorly mapped”, as the authors note, emphasizing that the best
and use data available for Tanzania remained under a threshold of
5% accuracy.
11 Only cropland was assessed. However, the definitions of cropland by several of
he  sources that are cited seem to contain potential or actual pastureland. In one
ource, this is explicitly stated so.
12 Hannerz and Lotsch (2006: 152) report for FAOSTAT 5 million ha with the refer-
nce year 2000.
Africover

The following tables summarize the extents of different land
cover classes from the Tanzanian Africover dataset classified
according to the FAO/UNEP Land Cover Classification System
(LCCS). The system adopts a flexible approach that uses a set of
hierarchically arrayed classifiers which can be assembled to meet
user needs and local land use peculiarities. The coarser LCCS clas-
sification is based on eight major classifiers (land cover classes):
(1) cultivated and managed terrestrial areas, (2) natural or semi-
natural terrestrial vegetation, (3) natural or semi-natural aquatic
vegetation, (4) cultivated aquatic or regularly flooded areas, (5)
artificial surfaces and associated area(s), (6) bare area(s), (7) natu-
ral and artificial water bodies, (8) snow and ice. The base data for
the classification applied within the Africover project were remote
sensing images covering the whole African continent, specifically,
the Tanzanian dataset was  produced by FAO by visual interpre-
tation of LANDSAT (Bands 4, 3, 2) imagery mostly acquired in
1997.

Table 5 summarizes the areas of the eight major land cover
classes of the FAO/UNEP LCCS. Yet, only six out of eight classes are
listed in the table, because category 1 (Cultivated and managed ter-
restrial areas) and 4 (Cultivated aquatic or regularly flooded areas)
are merged, while category 8 (Snow and ice) is left out. During
data handling, it emerged an erroneous classification of a negli-
gible (0.4%) part of the dataset, that was found to be classified as
null.

Land cover classes NVT (natural vegetation) and NVW (natural
vegetation regularly flooded) can be considered as the area poten-
tially suitable for agriculture in the broadest sense; their sum is
57.1 million ha. The computation does include the areas currently
allocated as nature conservation areas. At the same time, the term
“potentially suitable” shall be considered with caution; the com-
putation accounts only for land cover and does not include other
factors that are relevant to the definition of suitable agricultural
land. Such factors encompass for example land accessibility, annual
rainfall, soil fertility, slope, temperature etc. The first two factors
might be of particular importance in the Tanzanian context where
the transportation infrastructure is rather under-developed, fuel
cost relatively high and water availability a consistent limiting fac-
tor. Yet, land cover classification does not allow assuming that
land currently not used for agriculture, although “potentially suit-
able” is actually not used for other purposes, i.e. wood collection
or cultural practices. Assuming that the figure of 57.1 million ha is
in general correct but has to be considerably downgraded due to
the factors mentioned above. Consequently, the figure depicted by
the GTZ (2005) (see above) as potentially available for crop pro-
duction (44.4 million ha) appears to be quite optimistic, since the
extent of protected areas within Tanzania is already considerable

(see Table 1).

In respect to the data in Table 1 the Africover estimate of the
land cover class “Agriculture” is 3–4 million ha short, hence quite
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Fig. 2. Land available for biofuel production in million hectares (M ha) in Tanzania
according to Cai et al. (2011) for scenarios S1–S4 and the results after adjustment

for rain fed agriculture was modelled,15 a considerable correspon-
dence can be determined. The area of land deemed unused, the
58 A. Exner et al. / Land U

n accordance with the WB  and FAO datasets.13 The same degree of
imilarity can be found in respect to the United Republic of Tanzania
URT) data, where a combination of the latest National Agricultural
ensus data on cultivated land and the reported figure on “Land
nder livestock” results in 36.41 million ha of agricultural area (see
hapter 3.2). Finally, the comparison with the dataset from Yanda
nd Shishira (1999) (Table 4) again shows a figure of agricultural
xtension rather similar to the Africover dataset, while when com-
aring the results from different remote sensing datasets (Table 4),
nly the highest estimate (IFPRI dataset) is comparable to Africover.

ssessments of marginal land for biofuel production

Cai et al. (2011) recently mapped the “marginal agricultural
and” on a global level potentially available for biofuel production,

ith “marginal” in the sense of low productivity on different land
over types, yet sufficient for the cultivation of energy crops for fuel.
he conversion of forested areas into cropland for energy plants was
ot considered. From their definition of marginal land and based
n their choice of land cover types, potentially cultivated areas
ere not meant to be included. Furthermore, under all scenarios,

t was assumed that the energy crops would be rain fed. Protected
reas were not excluded. A sensitivity analysis of the results of their
eterministic model is not reported. The global estimates ranged
rom 320 to 1411 million ha across four scenarios.

Cai et al. (2011) generated a global productivity layer, inte-
rating soil productivity, slope, soil temperature and humidity
mostly from coarse resolution globally available biosphere data)
o determine the productivity probability of a given area (three
lasses: marginal, low or regular productivity). This layer was
hen combined with the IGBP (International Geosphere-Biosphere
rogramme) land cover map  to determine the areas of marginal
roductivity on certain land cover types, i.e. croplands, shrublands
nd grasslands based on four different scenarios.

In Scenario 1 (S1), only marginal land in the mixed crop and
atural vegetation class of the IGBP map  was selected, resulting

n a global estimate of 320 million ha. Scenario 2 (S2) addition-
lly considered the cropland class of marginal productivity, which
ncreased the available land to 702 million ha. In Scenario 3 (S3),

arginal shrubland, savanna and grassland classes were added
o produce a figure of 1411 million ha. Yet, this approach would
ead to an overestimation, as these land cover types could be used
or pastureland. Therefore, the authors added a fourth scenario
S4), in which pasturelands were removed from the calculation
sing a data set from FAO. This revised the estimate downwards
o 1107 million ha of land available for biofuel production.

In a recent paper by Fritz et al. (2013), the four land avail-
bility maps of Cai et al. (2011) were evaluated with respect to
and cover. Additionally, human impact was explicitly introduced
o make sure to exclude land already in use. The Geo-Wiki (Fritz
t al., 2009, 2012) was used to collect the data using crowdsourcing
rom Google Earth high resolution satellite imagery. The modelled
roductivity in Cai et al. (2011) was not tested.

The assessment led to downgraded estimates of potentially
vailable land for biofuel production. At a global scale the decrease
mounts to a reduction of at least 60% in each of the scenarios, if
oth land cover and reduction by human impact are considered. The
rowd was generally composed of experts and students in remote
ensing and spatial sciences but no local knowledge or agricultural

ackground was required to participate.

Areas (of 1 km2 pixels from Google Earth satellite images) were
andomly sampled from the four land availability maps. Volunteers

13 However, it seems that Africover does not account for fallows, in contrast to the
B  and FAO dataset.
by land cover (LC) and human impact (HI).

First column: data from Cai et al. (2011); other: Fritz et al. (2013) previously unpub-
lished, without bias correction contrary to Fritz et al. (2013).

were asked to determine the land cover and the degree of human
impact visible in each area. Around 18,000 pixels were used where
299 were control pixels, independently assessed by three experts,
and used to assess the quality of the crowdsourced data. The esti-
mates of land availability for each scenario were also bias corrected.

Firstly, by determining the percentage of land cover types
present in each of the four maps, the estimates were adjusted
downwards. For example, S1 of Cai et al. (2011) considered land
classified as a mosaic of cropland and natural vegetation. Fritz et al.
(2013) found only 35% of this land cover type present in the sam-
ple and the value of 320 million ha was  subsequently downgraded
to 113 million ha. A further adjustment was made for the degree
of human impact visible in the pixel. For instance, if a pixel was
designated 20% human impact, then only 80% of the pixel area
were counted as available for biofuel production. For S1, this further
downgrading resulted in a final estimate of 56 million ha.

In order to assess the “marginal agricultural land” potentially
available for biofuel production for Tanzania, additional data from
two subsequent crowdsourcing campaigns were used, where vol-
unteers assigned the percentage share of different land cover
classes in each area,14 thus leading to an improvement in the data
obtained compared to those published for the global evaluation in
Fritz et al. (2013). The estimates of land availability based on Cai
et al. (2011) for S1–S4 are provided in Fig. 2, ranging roughly from
5 to 18.5 million ha in Tanzania. These values were then adjusted
in the same way as undertaken by Fritz et al. (2013) for both land
cover and human impact. For land cover, the values range between
0.7 and 12.3 million ha while further adjustments for human impact
resulted in values ranging from 0.5 to 7.7 million ha for S1–S4.

Whether the modelled productivity for the chosen sites in Cai
et al. (2011), and subsequently in Fritz et al. (2013), is biophysically
appropriate for the cultivation of biofuel plants still remains to be
assessed, let alone the economic feasibility.

Comparing the results from Cai et al. (2011) and subsequently
Fritz et al. (2013) to the figures published in the World Bank Report
on the global land grab (World Bank, 2010), in which the potential
figure of 8.7 million ha from the World Bank report comes close

14 Originally only a single dominant land cover type visible from the satellite image
was  assigned to the pixel.

15 Including “suitable non-cultivated, non-protected, and non-forested land with
population density of less than 25 persons/km2” and, thus, to a certain extent similar
to  Cai et al. (2011) and subsequently to Fritz et al. (2013).
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o 7.7 million ha of the presumably most similar scenario 3, after
orrection for land cover and adjustment for human impact in
ritz et al. (2013). In S3, the probable pasture land is explicitly not
xcluded, which seems to correspond to the setting in the World
ank report.

However, as Fritz et al. (2013) clearly state, their results “should
ot be considered as definitive estimates, but should be used to
ighlight the uncertainty in attempting to quantify land availability

or biofuel production” (Fritz et al., 2013), especially when raw data
f low quality are employed.

Moreover, the data provided by Fritz et al. (2013) is based on
n assessment of land cover carried out by human beings, guided
o assess discernable human influence in the satellite images. In
ontrast to mere algorithmic methods, this approach can be con-
idered an appreciable improvement compared to other studies.
evertheless, it would be meaningful to ensure that participants
ave specific agricultural and local knowledge (at least at the level
f the respective state).

ritical analysis of figures on used and marginal land

As the previous chapter already indicated, hardly any specific
ata exists on unused land in Tanzania, while, on the contrary, var-

ous statistics and data from remote sensing provide information
n land, which is, for example, already being used for agricul-
ure purposes (i.e. cultivation and grazing). Surprisingly, statistical
ata on the agricultural area of Tanzania are quite similar across
ifferent sources presented above. The FAO and the World Bank
ublished the highest figures on Tanzania for this category, which
mount to 37.30 million ha. A summary of different figures, pro-
ided by the Tanzanian government, results in a similar picture
36.41 million ha). Data generated though remote sensing varying
etween 3.79 million ha (MODIS) and 32.1 million ha (Africover),
hereby the data of Africover gives a picture of the agricultural

rea in Tanzania similar to that reported in statistical data. How-
ver, land use types other than cultivated and pasture areas have
o be considered to indicate areas already in use. This includes at
east forest use, protected and settlement areas. Moreover, there
xist various uncertainties regarding the amount of pasture areas
sed by pastoralists.

Temporal patterns of use constitute a considerable factor of
ncertainty concerning the estimation of the land used for agricul-
ure. Shifting cultivation plays an important role in Tanzania, as also
overnment sources state.16 Cotula et al. (2009) estimate, that an
verage of five plots are under fallow for each plot used in shifting
ultivation schemes in Africa. According to Siebert et al. (2010), the
hare of fallows can even be higher in dry regions. Several case stud-
es on Tanzania (Allen, 1965; Luoga et al., 2000; Nduwamungu et al.,
008; Mwampamba, 2009; Mangora, 2005; Grogan et al., 2013)

ndicate, that shifting cultivation was of substantial importance in
anzania, and suggest that it is still widely practiced, but that fallow
imes have been very much reduced. Raikes states that a sustainable
allowing system “will involve a cycle of at least ten and up to thirty
ears” (Raikes, 1986: 111). Contemporary fallow lengths show con-
iderable variation as reported in case studies (Malley et al., 2006;
outhwestern Tanzania: 2 years; Mangora, 2005; Uramba district:

 years; Mwampamba and Schwartz, 2011; Eastern Arc Mountains:
–56 years).

The FAO figures of arable land and agricultural land, including

hort-term fallows, in any 1 year, are the highest of all available
gures and might be regarded as the minimum of the surface
rea actually affected by this type of use. Given the fact, that FAO

16 See e.g. http://www.tanzania.go.tz/agriculture.html (27.05.13); description of
arming systems.
cy 42 (2015) 652–663 659

figures rely on estimates by local authorities, who hardly have
the resources to make surveys or do mappings, and are probably
affected by a bias against “unproductive” smallholder agriculture
and shifting cultivation, one should rather expect it to be a con-
siderable underestimation. FAO food production figures are, for
example, known to be not based on independent measurements,
but are inferred from crop acreages estimated by local authorities,
taking into account precipitation patterns and fertilizer use. Since
the portion of marketed crops in Tanzania represents only a frac-
tion of the total production, and most of the marketed crops are
beyond the reach of conventional statistical data gathering, produc-
tion figures are very unreliable (Meertens, 2000; Oya, 2010). Recent
estimates state, that at least one fourth of the agricultural produce
does not reach any market (Delgado et al., 2004). Thus, one might
expect FAO figures on crop production surfaces to underestimate
cropland considerably.

Pastoralism is another blind spot in statistics regarding land use
types. Fritz pointed out, that in most land statistics, pastoralist areas
are not included in the category of used land, even though 25% of
the global land area is used by pastoralists who  practice extensive
livestock farming, thereby contributing to food security and the
conservation of the ecosystem (Fritz, 2010). Yet, also in the case of
Tanzania, pastoralism is of considerable importance in Tanzania,
especially in semiarid regions (Oxfam, 2008). However, an official
assessment of the geographical extent of pastoralist use is lacking
until today. According to estimates, about 4 million people (ca. 10%
of Tanzania’s population) depend on pastoralist practices (Oxfam,
2008: 8). About 99% of the 33.7 million cattle in Tanzania is tended
by pastoralists, as estimated by Oxfam (2008), and only about 1%
is kept on European-style farm homesteads and ranches. About
90% of the fodder is from grasslands (Sarwatt and Mollel, 2000).
The National Sample Census of Agriculture from 2007/08 counts
21.3 million cattle in Tanzania, 15.2 million goats and 5.7 million
sheep (URT, 2012c).

About 30–60% of Tanzania’s surface are, varying by definitions,
arid regions mainly used by pastoralists (Oxfam, 2008: 8). Accord-
ing to the study of Sarwatt and Mollel (2000), which is based on
figures from 1978, 43.879 million ha of grazing land exist in Tan-
zania, including a small surface covered by cultivated grasslands.
However, the authors state that not the whole area is available for
grazing at any one time, since the patterns of use obviously depend
on variable ecological conditions, ranging from tsetse fly infestation
to seasonal cycles of drought.

The study published by Sarwatt and Mollel (2000) appears to
be the most detailed on the biophysical aspects of Tanzania’s live-
stock sector up to today. It seems to be significant, that this study,
however, does not indicate a figure for pastureland actually in use,
but states the range of grazing lands on the one hand, and the
potential maximum livestock on the other. This potential stock is
estimated on the assumptive basis of an average surface require-
ment of more than 4 ha per head of livestock (animal units) in the
arid zone, of 2–4 ha in the semiarid zone, 1–3 ha in the dry to sub-
humid zone and 0.5–2 ha in the humid zone. Sarwatt and Mollel
(2000) thus estimate a potential maximum livestock in Tanzania
of about 20 million head (in animal units). Given the fact, that this
number is superseded by actual livestock numbers (see above), and
that the majority of livestock still depends on grazing lands, one
might conclude that all grazing lands i.e. 43,879 million ha are in
use.

However, such an estimate needs to be formed cautiously, not
least due to the critique of the concept of carrying capacity and
how it is applied in subtropical Africa (Vetter, 2004). In particular,

it does not account for seasonal mobility of pastoralists which is,
however, a key strategy to cope with unpredictable range forage
availability in terms of time and space within semiarid environ-
ments (Scoones, 1994). Moreover, it should be emphasized, that

http://www.tanzania.go.tz/agriculture.html
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specially the access to dry season grazing reserves are most impor-
ant for pastoral systems. Those grazing reserves, which are set
side for the use during the dry season only, sustain the livestock
uring this hard season. This is due to the fact that water is for

nstance also available during the dry season in such areas (Bartels,
013).

Remote sensing as an exclusive method appears not suitable to
etect the full extent of pastoralist types of land use. Also map-
ing based on field surveys, done on the ground or by plane, is
rone to errors, because pastoralism is characterized by a varying
egree of flexibility and dynamics. As McGahey argues, assessment
f pastoralist land uses is only possible by asking users themselves
McGahey, 2008). This, of course, is both time consuming and costly.

Besides pastoralism and agriculture, also forest use is important
n Tanzania. The World Bank estimates, that 75% of all construc-
ion materials, 95% of all energy used by households and 100%
f all traditional medicines are gained from forests (World Bank,
008; cit. in Sulle and Nelson, 2009: 46). An extensive description
f the diversity of forest use beyond timber production, including
he production of honey as a crucial aspect, is given by the Forestry
nd Beekeeping Division of the Ministry of Natural Resources and
ourism of Tanzania (1999).

In any case, the simple arithmetics of the country wide pop-
lation to land ratio do not give reason for optimism concerning
nused land. If the country’s land area of about 88.5 million ha

s divided by the total population of 44.9 million in 2012 (URT,
013), less than 2 ha are available per individual on average.17 This
ough estimation, however, disregards that about 35.2 million ha
re covered by forests and 4.7 million ha with other wooded land,
ccording to current FAO statistics.18 An unknown portion of these
urfaces is most probably part of shifting cultivation systems or
sed for collecting wild plants and thus of the total land require-
ents of agriculture and other modes of food production. They are

lso probably part of grazing systems to an unknown extent. How-
ver, subtracting about 39 million ha of wooded land from the total
and area leaves 49.5 million ha of land, which could be directly
sed in some form or the other for food production (grain, vegeta-
les, animal products) in 1 year. This calculation results in ca. 1 ha
er person to satisfy the most basic needs of life, yet disregard-

ng the land used for nature conservation. For a country, which
annot count on “importing surface” in terms of animal fodder,
ood, energy carriers and building materials, and which is char-
cterized by vast areas of land with low productivity due to natural
actors such as variable or low rainfall, which will become probably

ore problematic in the course of climate change, and regardless
f technology, this amount of land offers very limited options for
dditional uses such as biofuel production, especially if it is for
xport.

Unfortunately, specific actors can easily make use of the “unused
and argument”, as long as at least one figure is available, which sup-
orts this argument. In the case of Tanzania the outdated FAO study
onducted in 1995 (Alexandros, 1995), replicated by the former GTZ
2005) (see chapter 3) and others (actionaid, 2009; Maclean and
ongela, 2008; see also Haugen, 2010), appears to serve the cre-
tion of such a figure. Interestingly, besides the claims, we could
ardly find any figures on marginal land in Tanzania. The assess-
ent of Fritz et al. (2013, see also above) has shown, how uncertain

he assessment of marginal land is. Moreover, figures of unused and
hose of marginal land are often used without reflecting the process

f state simplification behind them. This can be seen in the pro-
ess of excluding certain uses from statistics of unused land that
s not transparent. In a similar vein, Fritz et al. (2013) also note,

17 See also http://farmlandgrab.org/post/view/20120 (27.05.13).
18 http://www.fao.org/forestry/country/32185/en/tza/ (27.05.13).
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by referring to the Cai et al. (2011) study on marginal land poten-
tially available for biofuel production, that the biofuel lobby tends
to cite the upper rather than the lower bound of the given range.
To date, the figures published herein are the only ones referring
to “marginal” land at least in a broad sense, by downscaling the
results of Cai et al. (2011) to the case of Tanzania, due to a lack of
other, better data. Remarkably, they are quite close to the data on
“unused” land provided by the World Bank. However, it should be
noted, that a viable approach to assess “marginal” land – within the
meaning that is accounted for in this paper –, would entail a set of
specifications, data and calculations, that would necessitate more
in-depth studies as are at hand at the moment.

Discussion and conclusions

The making of unused and marginal land: state simplification at
work

Land use is intimately interweaved with social relations and
cannot be detached from them (Borras and Franco, 2010). These
relations are today usually characterized by inequality and one-
sided domination, thus making land use the terrain of struggle over
access to land, the distribution of its produce and the income that
can be gained from its sale. Thus assessing land use is far from
being a technical issue of apparent neutrality. Quite to the contrary,
assessment primarily means valuation, and this is in turn based on
a specific rationality.

James Scott discussed the normative aspect of land use assess-
ments in depth and put it in a historical context of increasing state
legibility of social relations and the relations of society with nature
(Scott, 1998). Land use assessments are basically state projects;
important ones, strategically. Such endeavours are directly under-
taken or promoted by state bureaucracy. For the state, land use
assessments serve to increase or – in the first place – enable tax
revenue by preceding the commodification of land or legitimiz-
ing it in retrospect, including revenue from taxes tagged to landed
property, or to enterprises or peasants using the land.

These projects of enhancing state legibility are social construc-
tions in the most power-soaked sense, because the eyes of the
state are not able to detect a social order which is essentially self-
organized without a political institution separated from it, as is the
state. Thus, state legibility requires a process of making the object
that should be deciphered readable in the first place. The most
important technique to achieve this is simplification. Simplifica-
tion creates the environment as much as it filters, reinterprets and
rearranges some of its characteristics.

Scott’s historical examples are mainly concerned with land
tenure, outlining the forced transformation from communal tenure
regimes, which were complex and fluid, and thus illegible to the
state, to private property and cadastral maps, which were legible.
The current approaches of detecting “unused” or “marginal” land
are based on a simplification process on the level of types of land
use – which is not necessarily connected with any specific form of
user rights such as communal tenure or individual private property.

In the neoliberal era, this process of simplification is driven by
the quest for profit of global capital, and at least supported, often
even enforced by the logic of control embodied by the state. Its
outcome is probably most glaringly illustrated by a map  given by
the World Bank’s publication on global land grabs, or “agricultural
investments”, as the Bank prefers to term the issue (World Bank,
2010). This map  translates every inch of soil on the globe into a

monetary value. The almost infinite variety of ecological spaces and
the many land use forms attached to it, shaping it, are apparently
represented by a single dimension, that is, monetary value. In this
process, externalities are created and thus a lot of non-monetary

http://farmlandgrab.org/post/view/20120
http://www.fao.org/forestry/country/32185/en/tza/
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value” is lost, such as its spiritual dimension, or the importance of
and per se, and for future generations.

The complexity of land use arrangements and seasonal cycles of
ubsistence economies are illegible both for the state and for capi-
al. Thus, land use is reframed as a potential monetary value, which
hould from now on guide state policies and investment decisions.
his redefinition of land as abstract economic value equals the
aradigmatic role of cadastral maps in the 19th century. In the
yes of an agroscientist working in the mind-frame of capital, this
ranslation boils down to simplify the arrangement of actual and
otential land uses to the only dimension relevant to economic
rowth and profit production. However, it should instead be inter-
reted as a process of creating a landscape of abstract economic
alue.

This creation is done on a discursive level in the first place.
ccording to the meta-discourse of agricultural modernization,

nvestment and progress, as it is embodied in the biofuel discourse,
tate policies should be guided to put this vision of a moderniza-
ion of land use into practice: firstly by integrating subsistence
roduction into the (world) market; secondly by replacing small-
older by capitalist agriculture, either as large scale monocultures
r outgrower schemes; thirdly by evicting e.g. pastoralists who  are
eemed to be excluded of a natural landscape that should be pro-
ected from them to yield foreign exchange income. This is the
trategic point where uses which do not come close to the mon-
tary value assigned to a specific place are excluded from further
onsideration by the neoliberal state.

Investigating into the discrepancies between official land use
ata and the probable extent of different types of land use allows
o draw several conclusions. First and foremost, we  showed that the
ague use of unused and marginal land as interchangeable terms
annot be accounted to mere imprecision. Both narratives turned
ut to be social constructs, which serve specific economic and polit-
cal interests. We  argued that the notion of “marginal land” serves

 capitalist-economic rationality, while the term “unused land” is
ore related to a state-bureaucratic rationality.
In general, both narratives are an expression of state simplifica-

ion processes on the level of types of land uses and, thus, of users.
ur focus on available data concerning land uses in Tanzania iden-

ifies particularly pastoralists as the bereaved of both rationalities:
he capitalist-economic rationality excludes pastoralists, because
hey usually do not produce profit but rather products for subsis-
ence or a certain market-income to support their livelihoods; the
tate-bureaucratic rationality excludes pastoralists, because they
re mobile, and thus rather autonomous, not easily to be captured
s state subjects, and so neither easy to tax nor to coerce into
ational development aspirations. Taking a broader historical per-
pective, nature conservation is the main driver for land grabbing
n Tanzania rather than agricultural investment including biofuel
roduction, contrary to the impression that the current discourse
f land grabbing may  give. Pastoralists are thus the main group of
ersons concerned by land grabbing since most of the areas des-

gnated as conservation area were former pasture land19 (see case
tudies: Benjaminsen et al., 2011; Ngoitiko et al., 2010; Igoe and
roucher, 2007; Brockington, 1999).

In addition to pastoralism we also discovered that shifting cul-

ivation is not or only inadequately covered in the various statistics
iscussed above. Fallows, which are a necessary part of shifting cul-
ivation, can easily be classified as abandoned or unused land; the

19 Accordingly, the amount of pastoralist grazing land is the most controversial
spect of land use data besides non-agricultural uses, such as wild plant collecting.
he latter are not statistically registered or estimated at all, since they are not legible
o  the state, cannot easily be taxed and do not fit into ideas of national development
xed on industrialization in agriculture and beyond.
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longer a fallow lasts, the easier this can be the case. Furthermore,
shifting cultivation is not as productive per unit of land as inten-
sive fertilizer-based cultivation, because the latter does not rely on
fallows. This disadvantage in land productivity might be a reason
for not or only inadequately including shifting cultivation in land
use statistics.

It can be concluded that, for the case of pastoralism and from
the point of view of investing agro-capital (targeting biofuel or
staple food production), marginal land largely overlaps with a
state-centred view of unused land. The practice of pastoralism con-
tradicts deeply entrenched ideas of modernization and national
development beyond the mere investment requirements of capital.

Remote sensing as the contemporary form of state simplification
of land use

While the assessment bias could be remedied partly, for exam-
ple by using more suitable raw data and crowdsourcing, such as in
Fritz et al. (2013) and by land use statistics changed to a more realis-
tic and socially balanced content, the way  of viewing the landscape
top down – compared with earlier techniques of state simplifi-
cation, such as the production of cadastral maps even literally –
remains a bias in itself.

This top-down-view can be kept track of at different levels:
physically, because satellite images are used as base data. Further-
more, by asking the question, where the attributive information to
the features on the images originate from, i.e. the necessary special
information about land use? Peasants, pastoralists, remote sensing
experts, postgraduate students or scientists? On the other side,
peasant and pastoralist producers construct their landscapes from
the bottom-up, i.e. in the very contexts of their lives, out of their
specific social position. This position is essentially different from
that of members of the state bureaucracy, the political elite or cap-
italists and makes a top-down view, even if it is balanced by crowd
sourcing of land use data, rather irrelevant to their perspectives and
potentials of organizing land use.

Robbins (2003) has shown in detail, how land might be seen in
different ways and how land classification entails decisions which
are highly context-dependent. In his case study on a region in India,
local peasants, forest managers and ecologists produce three dif-
ferent land cover classifications – with implications for land use
types. None of them is true in an absolute sense. They rather reflect
different social positions, interests and daily practices.

Thus, the process of land cover classification is basically con-
structivist and involves the production of biased knowledge by
simplification (and, thus, by generalization). Furthermore, the out-
comes are not interpreted in a value-free social space characterized
by social equality. In fact, they meet a contested terrain of politi-
cal debate, structured by asymmetrical power resources, ranging
from capitalist interests and attempts to increase state control over
society to social struggles for food sovereignty and the autonomy
of migration. This is supported by Robbins in his investigation of
GIS and its use in ecological modelling and landscape management
(Robbins, 2003: 236).

Hence, the seemingly general view of remote sensing and land
use experts turns out to be a particular view fostering partial
interests. The particular nature of this view lies in its inherent
top-down-perspective and its very generality, which is achieved
by ignoring local understandings of land use, and – until fairly
recently – its exclusivity. These techniques and methods indeed
also fit the general neoliberal rationality of increasingly grow-
ing efficiency and control. Thus, GIS approaches are exceptionally

applicable and attractive for supporting and implementing pro-
cesses of state simplification. That GIS are, for the most part, still
applied as a top-down technology (which is especially clear in the
context of land grabbing), despite two decades of critical research
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nto GIS that has developed alternative uses of the technology (e.g.
wan, 2002; Robbins, 2003), underpins that GIS lend themselves to
rojects of a certain kind, i.e. those pushed by the state and global
apital, more than to others, which are created from the bottom-up.

Remote sensing and GIS analyses are not erroneous as a tech-
ique, if properly applied, which is not always done today in the
rea of modelling biofuel potentials. However, attributable to their
nherent features and opportunities, these technologies fit those
ctors attempting to “see like a state” well, and might have a cer-
ain value for a mode of organizing and improving land use that
tarts from the capabilities and desires of actual land users only
hen participatory methods are employed and their goals can be
ecided upon by the actual users themselves.
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