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Background to Discussion Paper

At present the global biofuel debate is beset lwige diversity of possible outcomes in terms of
the different crops, cropping systems, businessefsodnd development trajectories, several of
which remain at the experimental stage. More rdégembwever, international bioenergy developers
have focussed upon the expansion of non-edibl@adybiofuel crops and the potential exploitation
of so-called aridvastelandsor degraded marginal lands. This has caused aarong pastoralists
who are increasingly experiencing loses of landimfuel companies and government officials
seeking to expand production without competing'dad production.

Most agree that the renewed focus on drylands cagicesent an opportunity for pastoralists to re-
emphasize their often underestimated, vital rolthiwithe carbon cycle and wider economics of
arid lands. Yet, at present, little is known regagdthe potential scale of theastelandghreat in
terms of the business models and dryland cropbyltkepersist in the long term. NGOs have started
to campaign on thavastelandissue in order to hold governments accountablepfotecting the
resource access rights of the rural poblowever, to engage with this new development pgrad
effectively, pastoralists and policy makers neetteébanformation and greater awareness of the
threats and opportunities associated with drylandr®ergy crops such datropha curcas

Drynet commissioned this discussion paper, prepareiresearched by SOS Sahel International
UK, to clarify the problem and identify the keyues and options for pastoralists and governments.
The findings of this work were presented at a sgleside event at the UNCCD CRIC VII in
Istanbul on the '8 November 2008.

SOS Sahel International UK

SOS Sahel UK was established in 1983. It seeks-teimy, sustainable solutions to the poverty
experienced by millions of people across the saididlands of the Sahel and Horn of Africa. Its
vision is that the people of the Sahel will haverenmfluence over the decisions that affect their
lives and more control over the resources they heed secure, sustainable livelihood. Committed
to the principle of African-led development, theganisation believes that sustainable change for
those living in the Sahel will only come when thag in a position to demand more from others —
from governments, donors, NGOs, and their own lesadeand to hold them to account. For over
twenty-years the organisation has been workingetyowith poor people throughout the Sahelian
drylands and the strength of these networks endb&srganisation to work with pastoralists and
their customary institutions; to hear their conseproblems and future aspirations.
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Executive Summary

Pastoralism is a livelihood system adapted to datcervariable environments such as the world’s
drylands. There are few other livelihood systemke @b use mobility and opportunism in such
effective ways. Pastoral livelihoods are resilidritey have survived several major threats in recent
decades: settlement policies, inappropriate rangeagement policies, drought, armed conflicts.
Many attempts have been made to modernize andsifitgaroduction in the pastoral drylands or
replace extensive pastoralism with alternative lases. Without exception these have been a
dismal failure wasting vast sums of money and tlaeeefew more cost-effective or productive land
uses in the drylands. The production biofuel usieglible dryland crops in the pastoral drylands is
the most recent threat to pastoral survival.

Recent energy price rises have made agrofuel amoedoally attractive alternative to fossil fuels.
The bioenergy industry is risky, controversial, amighamic; it relies on political support for
preferential trade agreements and markets. Thepeessure to avoid presently cultivated land in
order not to damage food security. Biofuel indesiriand governments struggling to meet
internationally-agreed biofuel targets are incneglyi looking to developing countries for land to
expand biofuel production, and within developinguwies to land not presently cultivated. To
those with little knowledge, dry pastures represamstelands apparently without sustained
economic use just waiting to be cleared and planii¢hl inedible crops such aktropha curcas

Yet many of these areas are in fact the grazindslan extensive transhumant pastoralists and are
vital to their food security, as well as providiwider environmental services and economic returns.

Policy makers and pastoralists need greater awssenfethe risks and opportunities of bioenergy
development before engaging with the industry. Tdaper asks what the bioenergy boom could
mean for pastoralists and their arid rangelandexjilored some of the various development
scenarios emerging from the recent focus on inedibyland crops. Governments and investors are
currently rushing to back the expansion of cropshsasJatrophacurcasonto pastoral rangelands.
Yet current understandings regarding the agron@ognomics and environmental risks associated
with this plant remain poorly understood. The ci®poxic to livestock and thus the environmental
costs of conversion are likely to be far greatantfor edible crops.

Pastoral livelihoods could benefit from small-schleenergy production, seed sales and seasonal
employment in the industry. Social impact assesssrfen bioenergy development in pastoral areas
are currently weak and it is imperative that padists are involved in the search for degraded site
to convert. Developers must recognise that pastesalurce use is notoriously difficult to map and
work with pastoralists to determine their energguieements and how best to integrate bioenergy
production into their economy.

We need better information about the environmeimakct, economics and agronomy of potential
dryland feedstocks in order to critically evalu#ite costs of conversion compared to the diverse
returns from extensive pastoral use. The politieglal and institutional systems governing biofuel
expansion need to be investigated and where eneaygpanies are currently exploiting
weaknesses, these must be strengthened to avad.dbebates concerning the carbon debt created
from the conversion of degraded pastures totalipig the complexity of the desertification debate.
More research is also required to determine thisoraestorage capacity of degraded sites and clarify
scientific criteria for identifying where convera®would create least carbon emissions.

keywords

Pastoralism, Biofuelslatropha curcasWastelands.
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1. Introduction

In recent years global interest in biofuels hasmgroapidly. Driven partly by global concerns over
the depletion of oil reserves and the rising pateil, and partly by the search for ways to mitega
climate change, biofuels are now high on the irggomal agenda. Although the consumption of
biofuels in western countries still accounts faniaute share of total global energy consumption - 1
per cent of total fuel for road transport - the teitnition is growing rapidly. Global bioethanol
production, for example, increased from 29 to Sliobi litres between 2000 and 208@his year
the agrofuel industry is expected to consume 10Romitonnes of grain, an 80 percent increase on
consumption eight years agorhe biodiesel sector is also booming, with prourcincreasing
nearly fourfold between 2000 and 2005.

As the biofuel industry expands, so do concernsuabite positive and negative implications of
biofuel crops, and the development scenarios tlay igse to. Major issues include links to food
price rises and food security, deforestation, iestl resource access for the rural poor, and
concerns that fuels produced on cleared land oigustensive processing techniques may produce
more carbon than fossil fuels. If biofuels are goio represent even a small share of global energy
production, the implications for land use are saiisal.

The energy industry is closely regulated and linkedpolitical structures. As scientists and
advocacy groups flag social and environmental corsgehe focus moves from one biofuel crop to
another. Recently, the debate has concentratediastibie biofuel feedstocKssuch aslatropha
curcas Originating from Central America :
the plant grows throughout the drylands | Box 1. Jatropha Claims
Af.r'ca and Asia, where It _'S often planted as ‘The beneficial characteristics of Jatropha coultfeo a
living fence surrounding fields and houses. | means to address the key social and economic issiu¢s
rural unemployment, depopulation, land degradatiom
To some, Africa’s dry|ands represent the |4 fuel security that face many developing countries’
agricultural frontier where abundant land a
labour provide the conditions for a new gre
revolution, based on the intensification { ‘developing countries have millions of hectareslarid
arable and livestock production. This view | that is currently classified as marginal, waste pr
held by a growing number of investors ai degraded’
?hoevgansr\rl]veerr]ttso Iﬁ; \tl)vig?unglasu/;ggzElsree(:rfjrr?tf/egrtiz ‘we support the principle tha§ sustainab[e f_gedtstcc
: production should take place on idle land whicimésther
a multiple purpose crop able to promote fo{ existing forest, of high conservation value, noedd for
and energy security, rural development & staple food production in food-stressed areas’
agricultural exports, based on the use
unproductive aridvastelandgBox 1).

Source: D1-BP Fuel Crops, 2007

Source: D1-BP Fuel Crops Sustainable Development
Statement, September 2008

It is clear that the demand for biofuels and

dryland feedstocks such as Jatropha may offer dgppicies for pastoralists. Biofuel production
could provide pastoralists with new income genagabpportunities and new, productive seasonal
employment. Yet there are major uncertainties miggrthis hypothetical development path. The
major question is whether there are indeed vastagiyetive wastelandsinused by people or their
livestock, and what impact converting these laradbiofuel production would have on livestock
keepers and their livelihoods.

! Biofuels are made from what are termed biofuetiféecks. These are the crops grown especially tpressed or
fermented into fuel, or various by-products or waghat can be processed into fuel.
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So far there has been little research on the patethireat to pastoralism. But such research is
essential if informed discussion and advocacy@take place. This discussion paper explores what
the current international bioenergy trade boom d@onkan for pastoralists and arid rangelands. It
explores likely development scenarios emerging ftbm present interest in crops lidatropha
curcas Are there vaswastelandslevoid of sustained economic use waiting to bdaogbgnl? Are
these regions the answer to the current global &satlenergy crisis? Does dryland Africa represent
the “green OPEC"?

This discussion paper begins by exploring why sahmemphasis is being placed on so-called
wastelandsand inedible dryland feedstocks suchlasopha curca$ It then seeks to demonstrate
the true value and diversity of resource use ithareas. The paper shows how extensive, mobile
resource use by pastoralists is difficult to maptlo@ ground and how flexible systems of land
tenure leave the resources of such people vulrertblappropriation. The real threats this
development approach presents to pastoral livetihegstems are then exposed before some
potential opportunities are evaluated. Finallyeaes of research imperatives are listed whichrare
need of urgent clarity before policy makers andtqrasists can make informed choices about
bioenergy production in the pastoral drylands.

2. The Bioenergy Boom: Why Wastelands?

While bioenergy is expected to provide much of filnel required to supply rising demands from
developing countrie§, the present interest in biofuel production comesnf developed western
nations, many of which have set ambitious targetbioenergy use. Leading the field is the United
States which in 2007 legislated that 36 billionlgaé of renewable fuels should be fed into the
nation’s transport fuel supply by 202Earlier this year the European Union revised eathrgets
and proposed to source 10 percent of all trandpelt from renewable sources by 2015. When it
became clear that domestic production could onbtywide 5 percent, legislators were forced to
reduce their target in the light of fears for glblb@aod security and increasing links between
agrofuel production and rising global food prices.

As a practical alternative to fossil fuels, biofehust: (i) offer a net energy gain; (ii) be proelc
on a large scale without competing with food seaguand (iii) not cause social or environmental
problems?® To date the focus has been on ‘first generatiafulel, most of which is derived from
edible crops harvested for their sugar, starchibcantent. However, to produce a significant
amount of energy, first generation biofuels wouddjuire a significant percentage of the land
already used for arable production todayFor Europe to fulfil its bioethanol targets, forample,
would take 70 percent of its farmland, for the UBSpércent? Thus mandatory targets are clearly
impossible without use of land in developing coi@str

Africa has long been viewed as the last agricultincatier; rich in land and labour, a place where
the farming potential has barely been scrat¢fiddhe continent is now termed ‘the green OPEC’ by
biofuel capitalists presently investing heavilylamd. For most African governments, biofuels are
an attractive way to boost the agricultural seetad intensify production. With 2 million hectares
of idle arable land in Mozambique, 3 million in Benand 1-2 million in Ethiopia apparently
available for agrofuel production, could this beeav green revolution?

In spite of increasing investment, political entlass for first-generation biofuels has waned lately

following mounting pressure from scientists andieanmental lobby groups. Western governments
are increasingly conscious of the global conseqe®md their agrofuel policies. The debate has
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now focussed on the potential of non-edible firssecond generation biofuel feedstocKsFor
example, when the EU reconsidered its bioenergyetarlast month and postponed the 10 percent
target to 2020, legislators committed to 5 perdsnR015, at least a fifth of which must come from
‘new alternatives that do not compete for food piciibn’. >

To date few second-generation biofuels have mowwwid the experimental stage, prompting
renewed emphasis on non-edible first-generatiodsfieeks such adatropha curcas However,
investment in Jatropha has expanded faster thdralgtoade, and the crop still accounts for less
than 1 percent of global biodiesel productiBiNevertheless, with processing plants establishisd t
year in the US and UK’ and increasing amounts of land appropriated aedgeld in Africa for its
export production, a global trade is imminent.

The current and likely future impact of biofuel duztion on demand for land in developing
countries has recently been review¥dThese reports show the impact on the poor. Govens
throughout Asia and Africa are under pressure tatl new lands fodatrophacultivation which
don’t compete for food production, and are idemtifyidle, abandoned arable lands. However,
many are going beyond this and mapping areas afided rangeland or forestlarfdLast year in
Ghana, for example, a biofuels corporation appated and cleared 38,000 hectares of communal
rangeland fodatrophaproduction. Similarly in Ethiopia 10,000 hectaresre recently cleared, 86
percent of which were part of an elephant reséhie.the absence of clearly defined land rights,
poor marginalised groups are losing access to fandrop farming, herding and the gathering of
natural resources.

The biofuels industry is highly risky an¢

controversial, increasingly dependent on politi] Box 2 Biodiversity and Carbon Claims

support for market liberalisation and subsidis
demand. Clearing rainforest, rangelands, savarj
or grasslands to produce biofuels creates a ‘biol
carbon debt’ by releasing 17 to 420 times more (
than those biofuels would provide by displacil
fossil fuels.?* Yet alongside claims that inedibl

‘where Jatropha is cultivated on land that is n
suitable for arable cultivation or has no existir]
arable use, it can add to the diversity of the lo
environment’

‘where Jatropha is planted on marginal
degraded land containing low carbon deposi

fa

=

[S,

dryland feedstocks grown on degraded wastelal carbon release will be further reduced’

can reverse desertification and promote local gng
security, some bioenergy companies also maini
such land use changes will improve biodiversity g
increase carbon sequestration (Box 2).

Source: DI1-BP Fuel Crops Sustainah
Development Statement, September 2008

Uncertainty surrounds the development of biofuel#irica and so far few studies have evaluated
the size of the threat to pastoral production &edpastoral commons. Many claims are made about
the performance of dryland feedstocks sucBatophaunder large-scale commercial production in
drylands, but few of these can be scientificallptained® We need an unbiased evaluation of the
arid wastelandsssue. Do vast areas whstelandeally exist? What is the true cost of such langl us
changes compared with their present economic use?dllowing section of this report attempts to
explore the real nature of natural resource udbase areas and demonstrates how pastoralists in
these areas have become marginalised and aresmgavulnerable to resource appropriation by
sedentary society and outside investors.
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3. Challenging the Wastelands Orthodoxy

Pastoralism is a livelihood system uniquely adapbedncertain, variable environments such as the
world’s drylands. The term refers to livelihood t®as where livestock represent 50 per cent or
more of the economic income of a smallholtfeGlobally there are approximately 200 million
pastoralists and extensive pastoral productiorrastited on 25 per cent of the worlds’ l&itdn
African roughly 59 per cent of the continent’s rumamt livestock are found in arid and semi-arid
areas’> and pastoral production takes place on 66 perafehe continent’ The drylands of Africa
are therefore essential to the survival of a sigaft number of its people.

Estimating and predicting the future demand fodlam drylands for biofuel production is highly
complicated. Some of the increased demand for biggncould be met by alternative second-
generation biofuels derived from freely availablequcts such as waste or crop residues. More
biofuel could also be produced from existing ardhlels using new intensive, technical modes of
production. However, this is likely to create maeebon emissions and environmental problems in
the long term. Estimates vary but some reportsigréaat between 56 to 166 million hectares of
additional land would be required to meet 10 pert cé global petroleum demand by 2020rhus

to avoid competing with food crops for arable |d®dween 4 to 16 per cent of permanent pastures
would have to be converted to biofuel cultivatfdn.

Given that the yield potential of dryland feedst®ekich agatropha curcasre poorly understood
and expected to be lower on marginal land unleggation and fertilizers are used, these estimates
could be conservative. Another issue is the likeglybon debt clearing large areas of pastoral land
would create. Grasslands contain 2.8 tonnes oboaper hectare above ground (biomass & litter),
4.4 tonnes per hectare in their roots and 43.6emmer hectare in the top 30cm of $dil3 per
cent of this carbon is lost upon conversion. TliueXpand the production of any biofuel feedstock
onto permanent pastures (i.e. rangelands, savagrasslands) would release approximately 46
tonnes of CQper hectare.

Supporters claim that this figure is far lower thithe carbon debt for tropical forests and that on
degraded pastures such a conversion would sooft resgreater carbon sequestration. Yet few
studies have accurately investigated the carboruestigtion of degraded lands, especially
guantities of soil carbon. In September the EUGfu®| policy commitment to avoid expansion

onto permanent grasslands was weakened consid&Patiwever, few have considered what role
these supposedastelandsor degraded pasturesurrently play in sustaining dryland people as
sources of fuel, food and grazing. Such considamatigive rise to a whole series of important
guestions. Given that yields are likely to be lowemarginal lands, do we know whether the
conversion of these lands into biofuel plantatianis improve economic returns relative to their

present use? Are the rights of these land use#ddylito be recognised within national policy

frameworks or adequately compensated? Will devetope able to easily determine the nature of
natural resource use in these lands so as to avaipeting for prime resource areas?

3.1 Resource Use, Rights and Economics in Pastoral Drylands

Raising livestock in dry environments where erratinfall, periodic fires and droughts are
common necessitates the use of mobility to copé whe patchy nature of grazing and water
resources. There are many types and degrees dfrgasthobility, which vary according to

environmental conditions, or the given stage ofoasehold's life cycle. Pastoralism is dynamic,
flexible and opportunistic such that it is diffitub categorize into mutually exclusive groups. In

drynet, Bioenergy and Pastoralism, McGahey D., 2008 page 8



many cases the mobility of livestock can be considieseparately to that of people. A pastoral
household may be settled for most of the year whaibeily members or contract herders move the
livestock several times. Livestock mobility candsasonal or regular between well defined pastures
(e.g. between highlands, lowlands and floodplaifa@)ow fixed transhumant routes or rarely the
same from year to year.

Such flexible systems of land-use are highly restliand allow pastoralists to exploit arid landlwel
beyond the agricultural zone. However, pastorabusse use is not only highly dispersed but
notoriously difficult to quantify and map leavinggioral rangelands open to exploitation by those
who misunderstand the system. Existing data ofstivek distribution are poor and there are
obvious difficulties mapping resource use in sughamnic systems. In developing countries the
quality of livestock census data varies considgraepending on economic developm&nGround
and air mapping techniques also have various drelkghanot least their failure to account for
mobility over time. As ecological conditions argghiy variable in space and time, so are most
aspects of the pastoral livelihood system (i.e. ititgplivelihoods, tenure). The current mapping of
Africa’s so-calledwastelandsnust seek the input of pastoralists who are thg pabple who can
identify where biofuel production will have the #ampact on their key resource aréas.

To make matters worse pastoralist communities #en anarginalised by society, and are poorly
represented within national policy frameworks. Bedttenure and land use systems, for example,
have been defined by the ecological dynamics daf segions. There are complex, multiple regimes
of access and control, ranging from clearly defimetvatized patches of land to open access
flexible/negotiable communal lands. However, cusiomland tenure systems in pastoral
rangelands afford little protection from abuse k®ighbouring sedentary agricultural society or
outside investors® Throughout Africa’s pastoral drylands, herdersentost vast areas of grazing
land to mechanised cash-crop farming, fortress erwasion initiatives and privatized fenced
ranching schemes. When pastoralists face problemsng access to their resources their mobility
declines, with disastrous consequences for foodrggclivelihoods and their ability to cope with
shocks and disturbances.

One of the beliefs promoting many efforts to modarnpastoralism and appropriate pastoral
rangelands is a fundamental misunderstanding ragpttie economics of the system. For years
policy makers and academics believed that passonalvas an archaic form of production in need
of modernization and intensification. Animal scistd replaced traditional breeds that were
resilient to periodic droughts/diseases (after yeaf drought/disease-induced mortality) with
commercially favourable cross-breeds targeted atiimam productivity. Rangeland scientists
completely misunderstood the ecological dynamicsamd environments and sought to replace
mobile systems of grazing with rationalised, fengestures. Both of these changes failed to
improve productivity and in fact increased povertiggradation and vulnerability in pastoral
societies throughout the world. However, while éettinderstanding regarding the science of
pastoralism has now been achieved, the economicgastoral rangelands remain poorly
understood.

As the pastoral system is undervalued, pastoraletsls are often ignored or appropriated for
alternative uses without evaluating the costs ochathange&? More recently, however, sound and
precise data on the contribution of pastoralisnmatonal economies in several dryland countries
has emerged. These studies have demonstratechéhabmtribution pastoralists make to national
economies is highly significafit.However, in most cases the direct contributiopastoralists to
GDP is poorly quantified, reflecting the poor aaaility of data available in drylands globally. Yet
where data is available it clearly demonstratesghatoralism is 2 to 10 times more productive and
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cost-effective that the alternative intensive comuia ranching system policy makers often try to
replace it with*®

The direct returns from pastoralism vary accordimghe mix of livestock raised but can include
milk, wool, hair, meat, hides and direct livest@zkes. With 8.5 per cent of GDP in Uganda, 9 per
cent in Ethiopia, 10 per cent in Mali derived frahe livestock sector, these products contribute
significantly to most African economiés.In Central Asia the contribution is higher with
pastoralism contributing a massive 20 per centyfji¢stan’s GDP, for exampf&.The visibility of
pastoralism’s contribution to national economiesaesaccording to the importance of the livestock
sector relative to other export commodities. Inuisttial and mineral exporting nations economic
returns from the pastoral drylands are overshaddwedhore lucrative exports. However, policy
makers should note that most of the economic rettnrom pastoralism are gained from marginal
lands where other economic activities usually ptevower revenues.

The threat caused by the recent biofuel boom imopasdrylands is reminiscent of that posed by
the large-scale expansion of cash crops in the pralted, the impacts on resource access are likely
to be similar to those caused by the spread of amditsn cash cropd’ In the past, pastoralists
throughout Africa have been dispossessed of thed ivhen market shifts create a demand for cash
crops:® Many of these areas were cleared of their perémaigetative cover, fenced and ploughed.
Soon after the economics creating a demand foetbexps failed and the land was left abandoned,
yet few areas were returned to their rightful oven@rregained their diverse vegetative cover.

As well as providing numerous direct economic nmesumpastoralism also creates various indirect
tangible and intangible values to society. Pastalis increasingly being recognised as the
linchpin to solving several global environmentablpgems. Mobile pastoralism can enhance
biodiversity, sequester carbon, support wildlifengervation and prevent desertification when
properly supported by policies which ensure passisahave access to, and effective control over,
extensive areas of rangelatfdHowever, when favourable areas of pastoral laed@st (riparian
land, forests), an opportunity cost is incurredtasloss of variability in the remaining rangeland
causes indirect global environmental services tdok&* Policy makers must consider the total
economic cost of replacing extensive pastoralisnp@manent pastures with biofuel plantations.
Even in the most degraded rangelands minor pol@nges can enhance pastoralists’ capacity to
manage the resources they have supported for demsra

4. Threats to Pastoral Livelihoods

At present the bioenergy debate is focused onrbsppcts of expanding the production of inedible
feedstocks such aktropha curcasonto areas otlegraded permanent pastuoe wastelands If
biofuels are to play a significant role in solvitige global energy crisis the demand for new lands
for their production will remain; at least untilvéable alternative to fossil fuel based transpert i
found. Thus the focus by bioenergy investors antgegonents on so-calledastelandss likely to
persist regardless of the feedstock involved. Iledieedstocks grown iwastelandsare supposed

to have no impact on food security, yet this argatne fundamentally flawed: these lands wital

to the food security of millions of pastoralistsowkver, producing these crops on rangelands
presents many other threats to the future of palsigelihoods and raises some searching questions
in urgent need of answers.

Inedible crops such adatropha curcasare toxic to livestock and humans, and unlike ledib
feedstocks the crop residue and bi-products of yrtoah cannot be used as fodder for livestock.
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Supporters argue that the seed cake of presemtieargrown in Africa can be used as an excellent
fertilizer and could be processed into animal fegdremoving the toxing® Yet detoxification is
likely to be a complicated, expensive and a te@impcocess only conducted on feedstock exported
to industrialised nations.

Reports emerging from existing large-scaleurcasplantations reveal that livestock avoid grazing
in such areas entirely rendering the land on wihehcrop is grown usele$5As Jatropha curcas
plants live for up to 50 years, the large scaleveosion of pasturelands mean that huge areas of
pastoral land are likely to be appropriated witlidichance they can be returned to pastoral uses.
This is an entirely different scenario from west@nivatized pastureland where relatively small
parcels of land can be cleared and reseeded wsdh. &evelopers must therefore recognise that
bioenergy production on permanent pastures in ABicrylands requires more careful planning
and risk assessment than that needed in more Hgraily improved landscapes.

A global trade in biofuel feedstocks could presemhore serious threat to dryland pastoralists and
agro-pastoralists in the long-term when the teabgylfor second generation feedstocks becomes
widespread. These technologies would see the harged perennial grasses, short rotation woody

species and crop residues. By removing vast amaifitt®mass from grasslands and savannas this
raises serious questions regarding nutrient mifiomm these ecosystems.

Another fundamental problem with the current foonsvastelandor degraded pasturelands the
highly diverse nature of human-induced vegetatibanges in such areas and therefore highly
variable carbon emission scenarios upon conver§legertification or land degradation in pastoral
rangelands manifests in a huge diversity of vegetathanges, far more diverse than the widely
accepted, simple notion of advancing deserts pdrsme the 1970s. In dryland savannas,
degradation from intensive sedentary livestock iggasystems manifests, not in total vegetative
removal, but less overt declines in productiviteda the proliferation of shrubs in a process dalle
bush encroachmefit.In recent years the permanence of desertificatims also been challenged
and in some areas degraded savannas can in faict segnificant levels of biodiversity in the form
of protected ecological niché$Pastoralists also value the proliferation of distugsistant fodder

in are%s which many western scientists would camsidvaded by unpalatable encroaching
shrubs:

We therefore require clearer definition of degratiedls in the context of the bioenergy boom and
carbon trading. First, far more information abcw tarbon capacity of degraded rangelands and
emissions scenarios upon conversion is requireat, Nee need to clarify scientific criteria for
determining permanently degraded lands with litilediversity value, from intensively grazed
areas with no permanent soil changes and protseted banks that could be recovered with minor
policy changes. Pastoralists should also be ineblire the search for degraded lands where
conversion would avoid highly valued drought remistgrazing.

Finally, pastoral livelihoods are threatened by ldek of knowledge regarding the agronomy and
business models of biofuel feedstocks currentlyaeglng into their lands. Given the likely
permanence of these changes (i.e. toxicity andelahgof inedible biofuel crops) this information
is vital to prevent these lands being convertedain. Commodity crop booms have occurred in the
past resulting in the permanent removal of many &eas of pastoral land essential for the wider
environmental services these systems provide fag tilobal environment (biodiversity
conservation, carbon sequestration). Policy makeesl clearer information regarding the diversity
of different development scenarios and businesseisot pursue in remote pastoral drylands.
Emphasis must be placed on pro-poor, pro-pasttsatisdels of development.
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5. Livelihood Opportunities

Assuming that satisfactory answers can be founithdéogquestions above, there might be potential
for pastoralists to benefit from the cultivation lmibfuels on their commons. There are potential
livelihood opportunities associated with this deyghent paradigm. As yields from biofuels are
low in marginal drylands, rural farmers in Mali eaextra income selling seeds to bioenergy
companies. Crop-residues from some feedstocks eamuded as fertilizer and some biofuel
feedstocks also have alternative medicinal benffitdryland people to exploit. Second generation
biofuels could present an opportunity to deal witliasive species infestations afflicting many
pastoral rangelands.

The current large-scale commercial schemes, intwagrofuel corporations take over large areas
of ‘wastelandsis only one of several possible mod&®efore the recent boom in the agrofuel
sector there were many small-scale pro-poor biggneritiatives in Africa aimed at improving
rural poverty and supporting energy self-sufficiefitHowever, at present energy requirements in
pastoral areas are generally low and some argueptstoralists have little need for biofuel,
whereas grazing for livestock is fundamental faviual.>® Yet some pastoral societies are highly
integrated into the carbon economy using fossilsfue run mechanised boreholes and trucks to
transport livestock.

We need to determine the extent of energy use nvplaistoral society and identify areas where
communities could benefit from small-scale energl§-sufficiency projects. Energy requirements
in pastoral areas are likely to vary dependinghenlével of economic marginalisation and in some
of the most developed contexts (i.e. southern Ajngater sources are increasingly mechanised and
livestock are trucked to export markets. Bettereausthnding is required as to how small-scale
biofuel production could be integrated into the tped economy. Such projects could offer
significant improvements in household incomes. Example, women in Zimbabwe earn
supplementary incomes selling soap and fuel fokiompand lighting extracted frodatropha™
Similarly, in the drylands of Benin people have estpd Jatropha seeds to France for soap
production since the 19485If these projects could be initiated without iféeing with livestock
management and mobility, significant improvementgpastoral poverty could be gained. In many
areas pastoralists have already diversified intccaljure, and with the advent of modern transport
men are able to divide their time between kraatsteomestead arable lantfs.

As the climate change debate begins to renew sttarehe development of pastoral drylands, there
could be opportunities to address many of the sacid environmental problems endemic in these
regions. Until recently, remote pastoral societiese been marginalised from decision-making
processes and were unable to defend their rightenth Their arid rangelands are often the last to
receive investment and when development intervestiovere made these were usually
inappropriate, misunderstanding the complexity athbpastoralism and its dynamic environment.
Today, once resilient pastoral societies have becbighly vulnerable as their access to resources
is constrained by numerous physical limitation®.(iloss of land to conservation, ranching,
cultivation etc.) and economic restrictions (i.earket integration, out migration to urban markets
etc.). Such constraints inhibit the ability of mastists to use mobility to cope with droughts and
resource scarcity. Given that one of the likely amigs of the biofuel boom is reduced land access in
pastoral rangelands, it is clearly time to urgestgk greater security for pastoral land rightse Th
current focus on pastoral rangelands for bioen@rggluction represents an excellent opportunity
for pastoralists to seek greater recognition ferrtland rights, especially where weak nationaldaw
and policies concerning bioenergy development gféer protection from exploitation.
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The present bioenergy boom also creates an opjitgrfon pastoralists to reemphasize, their vital,
underestimated role in providing wider environméstxvices. Pastoralists are active managers of
their natural resources and have developed sontbeoimost biodiverse habitats in the world
supporting CQ sequestration and wildlife conservatfirPastoral drylands, which cover more than
a quarter of the earth’s surface, offer a hugemtiesink for greenhouse gasses, second only to
tropical rainforest8® Poor grazing management, rangeland fires and lkarimg of land for
agriculture are identified as major causes of desand a growing number of scientists are
emphasizing the huge potential degraded drylanttsfbo carbon sequestratiGh.Yet most studies
grossly overestimate the extent of degradatiomyfadds and the subsequent gains for C stotage.
Some scientists are also sceptical as to the paltdot dryland soils to retain organic carbon
without intensifying production through the userofyation and inorganic fertilizers, itself likelp
increase C@emissions elsewher@.Notwithstanding the scientific uncertainty, so fae debate
has only focussed on technical suggestions regardiarventions to secure greater carbon storage,
and few have considered the many governance obestaceventing pastoralists from benefiting
from carbon trading?

The likely increase in carbon trading and biofuelduction in pastoral rangelands could therefore
offer opportunities for pastoralists to earn incdimethe environmental services they have provided
for generations. Such schemes may provide far greatiuctions in greenhouse gases than the
‘greening of desertscenario involving large-scale bioenergy plamtas. However, there is also a
danger that carbon trading projects will repeat ynafnthe development mistakes made in the past.
These were the severely repressive policies adsdciaith the old paradigm for livestock
development which completely misunderstood theasoand environmental context of pastoral
drylands and were responsible for the increasingeftp and land degradation in the first place.
Firstly, the CDM of the Kyoto protocol currently ehmsizes major land-use changes such as
reafforestation rather than minor ecosystem changmssing much of the present focus on the
large-scale expansion of agroforestry plants sushthe biofuel feedstockl. curcas Other
suggestions for carbon gains include improved ggamanagement through reduced stocking rates
and rotational grazing, and improved fire managertfeBupporters suggest that if pastoralists were
to make only modest improvements in rangeland mamagt, 0.5 tonnes of extra carbon per year
would be sequestered per hectare, equating tgparldent increase in income for each pastorilist.

While there may be real opportunities for this t@ized interest in pastoral drylands to offer avne
lens to address many of the issues and constrastscting pastoralism, current suggestions for
management improvements appear misplaced. Few adethimplementing these schemes
understand the social and environmental dynamigsastoral drylands. For example, only 1 per
cent of people providing funds for carbon tradimhemes come from pastoral laffdsind thus
most are unlikely to understand the complex linksMeen poverty and land degradation in such
areas. Some suggest that degraded sites shouéplamted, often with unsuitable plants, and then
fenced to exclude livesto.While this could mean an increase in rangelanthénlong-term if
degraded arable lands are returned to pastoraltiisee is danger that these measures will be
focused on grazing areas thus excluding pastaafistm the land they have managed for
generations. One major issue is that an ideal tandan terms of carbon trading (i.e. maximum
CO, sequestration) clearly diverges from a pastoralgsy of what such a rangeland should
represent in terms of supporting a sustainableopalstivelihood (i.e. diverse range of herbaceous
cover). Thus destocking, privatizing and enclosioghmunal lands restricts pastoral mobility and
the ability to cope with such dynamic environmeriarther work is required to reanalyse and
stress pastoralists’ role in the dryland carborecy€fforts should be made to identify where carbon
gains could be achieved without negatively impartipon pastoral livelihoods and resilience.
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After critically analysing the bioenergy developrhgraradigm it is clear that there could be
potential to improve pastoral livelihoods but wesniearn more about how these feedstocks could
be integrated with existing dryland uses. For eXangre there opportunities for multiple rangeland
uses, such as that experienced by Gum Arabic ptiotuin the pastoral dryland&?Reports
emerging from existing large-scalatrophaschemes suggest that in some cases dryland people
have been granted access to intercrop groundnuthdofirst few years before the plants mature
blocking light to the ground. In India much of thecus has shifted fromdatrophato Pongamia
pinnataas the plant grows taller and thus has a greatenpal for intercropping® Could these
crops also offer potential for intergrazing withrdstock? There are clearly a number of research
imperatives in need of urgent clarification befgmernments and pastoralists can make informed
choices regarding bioenergy production in the argta

6. Policy and Research Priorities

In parts of dryland Africa the present biofuel boaesncausing a land rush as investors take
advantage of weak legal, political and institutioftameworks governing bioenergy development.
The vast swaths of pastoral lands in Africa appaded in the past for mechanised farming and
now left abandoned are a warning that caution dgiired before engaging in potential wonder
crops. In order for informed choices to be maderdigg the development of bioenergy in the
drylands we urgently need more research on theviollg aspects of this new development
paradigm:

Policy Frameworks- As with the conversion of pastoral commons for cadity crops and
ranching schemes, in today’s policy environmenttgratists are unlikely to be among the key
actors determining the model and outcome of devedop. Yet large-scale appropriations of
pastoral lands will have a dramatic impact on tre@pctive/adaptive capacity of pastoral systems,
intensifying existing problems such as rising ptyefamine and resource conflict. How will the
industry be held responsible for these expectedemurences? And what realistic plans are in place
to avoid or minimise them? Some Africa countrieshsas Mali have been experimenting with the
use ofJatrophafor small-scale energy self sufficiency projeciisce the mid-1980%° Mali has
banned exports ofatropha until domestic energy requirements are met and gudigies that
prevent outside investors from legally owning ptevéand. Elsewhere national policy frameworks
and land laws are weak allowing powerful investorappropriate large areas of pastoral rangeland
for biofuel plantations. We urgently need to inugste the political, legal and institutional
frameworks governing the development of bioenergthe pastoral drylands. Where weak policy
frameworks exist these must be improved. We musb aeek to understand and inform
international legislation governing the land uselisations of bioenergy development.

Agronomy- Biofuel companies claindatropha doesn’'t have to be grown in large plantations,
suggesting instead that poor farmers could harsestls from living fences and hedges to supply
the bioenergy marké&f. Indeed, in Mali there are many miles ddtropha hedges surrounding
villages and fields, each producing between 2.5&bdonnes of seeds per hectare every year for
small-scale energy self-sufficiency proje¥tsHowever, according to a growing number of
researchers, atrophais in reality to make an impact on the world fuerkets, planting will have

to shift from field margins to large-scale monouatdt plantations in order to grow sufficient
feedstock® There is a scale conflict in the debate odairopha’sbenefits. While arguments for
pro-poor Jatropha development emphasize small-scale production, {acgee and above all
reliable yields will be required for the plant to make asignificant impact on the global energy
crisis. If such an approach is technically possibléhe drylands, it will undoubtedly require high-
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input plantations and an entirely different setagfors. The likely area of permanent grassland
required to grow dryland feedstocks thus depeneéstlyr on our understanding regarding their
agronomy’? If yields are lower on marginal lands under raiht®nditions, producers are likely to
require more intensive modes of production suchrigation and fertilizer. This is likely to
compete for already scarce water resources antt nedurther environmental impacts such as soill
salinization and groundwater depletion. Pastosalastd policy makers require better information
regarding the agronomy and long-term environmenmntglacts of dryland agrofuel feedstocks
supposedly able t@teen the desertsThere are many claims regarding inedible feedtstgach as
Jatropha curcasbut few can be scientifically sustainedResearch regarding the agronomy of
Jatrophain the scientific literature is over twenty yeatd and more recent work has been rapidly
driven by the private sector. Are dryland feedssoslich agdatrophacapable of solving the global
energy crisis? Will such crops produce the yielfyuired from marginal pastoral lands or is this
bioenergy boom really likely to compete for remamkey pastoral resource areas and dry season
refuges? Is shared/multiple land use possible witse crops? Could we see dryland people
intercropping and intergrazing between rows of ibfeedstock or judiciously planting feedstocks
in their rangelands?

Business/Development Models At present there are few large-scale commerdatropha
schemes in drylands, but the evidence suggest®oilhgelds from areas of low soil nutrients and
water availability are likely to be podf.Productivity is determined by good management and
plantations must be trimmed and pruned annuallythEumore, in dryland regions with only one
wet season per year, only one annual fruiting a;atompared with up to three possible fruitings if
the crop is irrigated and fertiliz€d. This raises questions about whether large-sdateopha
plantations will succeed in the long-term. Bioenetgusiness models are poorly understood,
especially in relation to the energy market. Mastadon the economics of dryland feedstocks are
held by bioenergy companies and rarely exposeddar of losing investment. Pastoralists and
governments require such information to determihethver large-scale projects will succeed in the
long term. Bioenergy has only recently become egvoally viable since the global price of oll
reached a record high of over $100US per barrel.uBgerstanding the economics of dryland
biofuel production and its relationship betweenbgloenergy markets we can determine whether
land-use conversions are worthwhile or doomeditartalike so many other cash crop gold rushes.
Alongside understanding which development modelikisly to persist in long term, we must
understand the diversity of development modelsthixe a pro-poor/pro pastoralist model of
development? What economies of scale are thesexdapieon?

Total economics of pastoral rangelandsThe threat from biofuel cultivation in pastoral @dnyds

is reminiscent of that posed by the large-scaleaegion of cash-crops in the past, and the impact
on resource access is likely to be simifaRangelands throughout Africa have been carved out
from the pastoral commons and lost to mechaniseaiiigg when the demand for cash crops
increase<® In time the price of many of these cash-crops feliking the conversion economically
unsound and unjustified, but the land was nevarrmed. Many more thousands of hectares of
pastoral commons were then set aside for the seppwationalisation’ of livestock production
through ranching schemes. Most of these schemes unsuccessful, but again the land was never
returned to extensive pastoralists. Whilst in threglrun national economies saw little or no benefit
from these large-scale conversions of pastoral, i@ impact on pastoral economy was seriously
negative. Pastoralists faced a significant decréasgrazing land and mobility, with major
environmental consequences. This had a severe tmapdood security and the overall resilience of
the pastoral system. Biofuel feedstock productippears to place yet another blind bid on the
pastoral commons, calling for a further wave ofyéascale land use change in exchange for the
promise of economic growth. Perhaps this time waukhbe more cautious. Recently, sound and
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precise data on the contribution of pastoralismmabonal economies in several dryland countries
has been conducted. However, large-scale conversibrrangeland should not happen in the
absence of an informed cost-benefit evaluationhef ¢comparative advantage of such land use
changes, compared to the complex economic retwons éxtensive pastoralism. Theastelands
argument in biofuel literature is particularly atang in this respect, as it suggests that so far th
issue is been ignored altogether. When will theeeagglf-assured optimism around biofuel
feedstock production leave room for a serious cmration of case-by-case, cost-benefit analysis
of the total costs of such changes, compared teptalryland uses?

Environmental Impact- There are other environmental concerns regardiadgitye-scale planting
of some inedible feedstocks suchJasrophain drylands.The plant was introduced to Africa from
Central America over a century ago. It has sinceapfrom Mozambique throughout the continent
mainly in the form of hedges surrounding homesteamksettiement®. Some researchers maintain
that the species cannot self-propadatthers are increasingly worried that it may becimvasive

if widely planted in the natural environméfifTo date both Australia and South Africa have banne
the plant for fears that it will become invasiVéAs an exotic plant toxic to livestock and humans,
is Jatropha in danger of becoming an invasive weégal¥? confident are we that the plant will not
become invasive under large-scale intensive ctitim@ What studies have been carried out to
understand the possible interaction of large comagons of Jatropha with drylands ecosystems?
How will these biofuel crops react to intrinsic chaeteristics of non-equilibrium dryland
ecosystems such as periodic fire and drought evamisat will the long-term consequences be if
plantations are left abandoned? Will these plamatreturn to their natural vegetative state?

7. Conclusions

The notion that vast areas of degradealtelandwithout sustained economic use exist in the
world’s drylands is anyth. This discussion paper has demonstrated thatargritv the belief of a
growing number of bioenergy developers and govemnudficials tied to mandatory biofuel
targets, 200 million people live in the world’s thyds and use mobile, extensive, pastoralism to
make the most of a highly risky and variable enwinent. Being mobile allows pastoralists to
exploit patchy resources and deal with inhererisridlo other land-use system is as cost-effective
or productive in such harsh environments. Moreowemerous attempts were made to convert
these lands using more intensive modes of produchat without exception these have been a
dismal failure wasting vast sums of money. Now rsts¢s fully understand what pastoralists have
known all along; that the natural dynamics of thesesystems necessitates the use of mobility to
manage risks and ensure productivity.

Policy makers and pastoralists need to be welrméal of the risks and opportunities of bioenergy
development if they are to make informed decisiabsut how to engage with the industry. This
paper explored what the bioenergy boom could meamdstoralists and their arid rangelands. It
explored some of the various development scenamosrging from the recent focus on inedible
dryland feedstocks such aatropha curcasGiven the toxicity of this crop the paper urgasitoon

to policy makers presently rushing to back its dgwament. Current understandings regarding the
agronomy and environmental risks associated wighpllant are poorly understood and there may
be long-term consequences of converting rangelants plantations making the costs of
conversion far higher than for edible cash crops.

Debates concerning the conversion of degradedanigelands totally ignore the complexity of the
desertification debate. Scientists have raisedbgerdoubts concerning the permanence of some
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environmental changes resulting from intensive sedg grazing in drylands and these areas are
far more resilient than expected. Even the mostatgl rangelands contain protected seed banks
and pastoralists also value some degraded areabdwmrabundance of drought resistant fodder.
Pastoral resource use is notoriously difficult t@apmand it is imperative that pastoralists are
involved in the search for degraded sites to cdnver

Finally, while pastoral livelihoods could benefibin small-scale bioenergy production, seed sales
and seasonal employment in the industry, this palserexposed various data deficiencies in urgent
need of further understanding before an informedghtee can commence. We urgently need more
data on the following issues:

0] Policy Frameworks- Which countries have weak policy frameworks amvtan
dryland people strengthen their rights in theseesasWhich international policy
mechanisms can be strengthened to ensure an dquitdbstry (i.e. RSB, EU Land-
use change certification)?

(i) Agronomy/Environmental Impact- Capability of plant in different agroecological
zones (moving beyond the hype promoted by bioensegior). Interactions between
plant and dryland ecosystems (fire impact) and l@mg consequences of plantation
abandonmentProspects for intercropping/intergrazing?

(i)  Business/Development ModelsBioenergy business models are poorly understood,
especially in relation to energy market. Which maosgédikely to persist in long term?
What is the diversity of models? What economiescale are these dependant on?

(iv)  Total economics of pastoral rangelands©Opportunity costs of conversion in terms
of wider environmental services lost? Cost-benafialysis of alternative economic
returns compared to extensive pastoral use?

Without such information governments are unlikedy understand the true cost and long-term
impact of biofuel development in the pastoral dngds
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