Proc. 37 All Africa Conf: Anim. Agric. & 11 Conf’ Egyptian Soc. Anim. Prod., Alexandria, Egypt. 6-9 November 2000: 61-68

LIVESTOCK AND ENVIRONMENT INTERACTIONS -
OUR PROFESSIONAL CHALLENGE

C. de Haan

Senior Livestock Advisor World Bank. The views and opinions expressed in this paper are those of
the author, and do not necessarily reflect those of the World Bank or its Affiliates

INTRODUCTION AND OVERVIEW OF THE ISSUES

The African livestock sector faces an enormous challenge. Fueled by a growing population, rising
incomes and rapid urbanization, the demand for meat and milk is expected to increase strongly.
Assuming a 3.3 percent annual per capita income growth, the total demand for meat will increase from
the current level of about four million tons to about thirteen million tons per year in 2020 (Delgado ef
al., 1999). Demand for poultry products will triple from about one million tons now to about three
million tons in 2020. At the same time, demand for non-food services of livestock, such as traction, is
expected to increase, while the use of livestock as a source of investment and soil fertility maintenance
would remain important. Thus, livestock will remain an important factor in food security and poverty
alleviation.
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The increased demand can be supplied by increasing imports. And, in effect, the most recent trends
point into that direction. Sub-saharan Africa has currently a deficit of about 450,000 to 520,000 tons
meat and that gap seems to be rising. In eftect, Delgado er al. (1999) estimate that under high demand
scenario, about 3 million tons would be imported. This is not necessary, and may be even less justified
in the future. The Uruguay Round of trade liberalization offers new opportunities for SSA, as it would
reduce the subsidized exports from the OECD countries. 1t might open “niche * opportunities for milk
production in the highland of East Africa, and meat production in diverse environments such as the
Sahelian countries and Eastern and Southern Africa.

WANA: Trends in Meat Production 1993-2020
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However, under current livestock production practices, satisfying those future food nceds and

capluring cventual new export opportunitics, would take a strong toll from Africa’s land, watcr and
bio-diversity resources. Somc examples:

— Land: Whilc long term data, incorporating the resilience of Africa’s cco-systems are not available,
serious land dcgradation is already occurring in the semi-arid and sub-humid areas. For cxample,
thce World Bank /FAO (1999) cstimates that in SSA, 320 million ha is modecratcly to cxcessively
degraded. Morc specifically. long tcrm monitoring of scmi-arid rangelands of Mali showed that
the arca of barc ground increased by at least ten fold over the last three decades (de Haan er of
1998).

- Water:  Ground water levels are falling in many arcas of the Sahel. There is chemical pollution
because of dip fluid drainage. and sedimentation of rivers and lakes, becausc of crosion;

~ Bio-diversity:  Loss of wild bio-diversity is important, for cxample, in Kenya, it is estimated that
over the last three decades, the large mammals living outside the park dcclined by 30 percent.
Concerning domestic livestock breeds, FAQ estimates that 27 breeds, out of a genctic pool of 400
African breeds, are in danger of extinction :

— Air: Answal burning of sub-humid savannas arc an important source of Carbon-dioxide. onc of the
greenhouse gasses. For example, it is cstimated that at least 45 percent of the CO, cmission from
Africa comes [rom burning savannas and rangelands.

Outline of paper

This paper is prepared against this background. It will first provide more detailed information on
future trends in demand for livestock production and its effects on modes of production and the
cnvironment.  Sccond, it will describe some general principles alfecting livestock-cnvironment
interactions, and third make more specific suggestions on policics and technologics, to mitigatc the
negative and enhance the positive effects. It will end with proposcd follow-up actions, cspecially for
the African continent. It is the result of an effort of a group of bi-lateral and multi-lateral development

agencics', reported in de Haan et al. (1998) to: “To prolect and enhance natural resources as affected

by livestock production and processing while alleviating poverty”.

The main messages

The main messages resulting from the analysis, are that with strongly growing demand for meat
and milk globally and in SSA, and already hcavy pressurc on land, water and bio-diversity, there is a
clear need to introduce environmentally friendlicr technologics for livestock production. A large
number  of such environmentally friendly tcchnologics is available. However, they will not be adopted,
if the policy framework is not conducive to the introduction of these technologics. Becausce it is not
livestock production per se, but human actions and activitics, which make livestock behave the way
they do.
It is thereforce less uscful to look only at physical interactions, such as the effect of stocking ratc on the
vegetation, or the quality of feed on methanc emission and global warming, We need to analyzc first
the forces. which causes the negative and obstructs the positive cffects. The key challenge then is to
introducc those policies, which correct those forces, and lead 1o cnvironmentally sustainable
devclopment.  Some of these forces go beyond the realm of livestock policy, such as population growth
and consumption habits. Other arc casier to amend, such as subsidics on feed and fertilizer, and
inappropriatc land tenurc rules. They are the main focus of this paper.

Livestock Production Systems as main arena of livestock-environment interactions

Livestock-environment interactions arc production systems specific. Production systems arc
therefore choscn as the main physical arenas to describe livestock-environment interactions. For the
purposc of this paper. Africa’s livestock production is classificd according to three production systcms,
mainly based on critcria of amount of feed produced within the own system:
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- grazing systems, where animals get 90 percent of more of their feed from pasturc;

— mixed farming systems, where animals get at least 10 percent of their feed from crops and crop
residues produced on the own farm; and

— industrial systcms, where animals get less than 10 percent of the feed from the own farm,

In Africa, the grazing system produces about half the meat. the mixed system about 40 pereent and
the industrial system about ten percent. Milk is for morc than sixty percent produced by the grazing
system in the continent. The remaining milk comes from the mixed system,

Possibilitics of expansion of the grazing systcm seem rather limited. First, past trends clcarly show
a slagnating arca of grazing land of about 850,000 ha in SSA. Crop encroachment and increased
urbanization arc taking away some of the best grazing lands. Similarly, past trends in mecat output by
the different systems (Fig. 2) show a very low growth (only 0.1 percent) in the grazing system, for
SSA. although a higher growth rate for WANA, caused by an increased input of cercal feed in grazing
systems in this region. Both rcgions show a moderate growth in the mixed system, and a very rapid
growth in the industrial systcm

Fig. 2. Annual growth (%) of SSA and WANA prod. systems (81-
93)
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The tacrcased demand over the next decades would, first of all, causc that the pressurc in all
systems will incrcasc. For the grazing system, it is not likely that the productivity would increase very
much m the near future. In the arid and semi-arid arcas, productivity per ha is alrcady at very high
levels. For example, Breman and de Wit, showed that Sahelian pastures undcr the transhumant systcmn
produced two to three more protein per ha, than ranches in Texas or Australia.  For the sub-humid
areas, therc is some growth possible, although unless there is a major breakthrough in the ruminant
nutrition which facilitates the breakdown of the high fiber content of the tropical grasscs of that
region, growth would be slow as well. The focus in these grazing arcas would thercfore be on
prescrvation of land, vegetation and animal bio-diversity.

For social and food sccurity reasons. it is critical that the mixed larming system would be
intensified in Africa.  Smallholder and family farms will remain the mainstays of crop and livestock
production in the continent, and there is still a strong competition between cereals for feed and food.
In addition, there is still land available in Africa. But, the mixed farming system can also not be
cxpected to supply the major part of the increased demand. The growing pressure for cconomics of
scalc and incrcasing market opportunitics, also in Africa, would lead in this systcm to the
specialization of production. Most likely, the major growth therefore would continue to come from the
industrial system, and mostly from intensive crop-based pig and poultry production, as alrcady shown
by the past trends.

Environmental consequences.

The grazing and mixed farming systems arc mostly pre-dominant closed systems. where the waste
produccd is uscd again within the same system. This means that the producer has a dircct incentive to
utilize their waste in an environmentally sustainable fashion. Environmental problems occur, when
these incentives disappear. This is the case, when the system opens up (or as the economists would
say; “when externalities occur”) for example, when collective grazing rights deteriorate and communal
grazing areas bccome open access arcas. It is also the case, when outside pressures become so strong,
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that nutricnt input and output flows arc not in balancc anymorc. Thesc pressures can come from a
growing population, as the case in Central Africa, where the nutrient outflow is so strong that scrious
nutricnt imbalances occur.

The growing importance of the industrial system, means, in principle, a move to an cnvironmental
unfricndly system. The industrial system is an open system. where most of the waste produced in the
enterprisc can not be used within the same system. Without incentives and regulations. large amounts
of waste (the industrial system produces globally about 8 billion ton of waslte per year) would be
cmitted outside the system. Thus, in all production systems, there is a strong nced to find appropriatc
policics, which will lead to cnvironmentally friendlier technologics.

General priuciples on livestock-environment interactions

First, miugation of livestock-environment interactions need to be based on local and national
decisions and action plans.  Blanket approaches to mitigate the negative and cnhance the positive
cffects of livestock arc not desirable for two main reasons:

a)  the sustainability of livestock production is mainly a result of local resource endowment and
prevailing policies and institutions. A thorough understanding of the local situation is therefore
required; and

b) cven morc importantly, certain societics, especially in the developing world. give a higher
value to income generation and food sccurity. and  lower valucs to immediate cnvironmental
concerits. This must be acknowledged, and any intervention needs thereforc to be designed

according to prevailing local or national priorities, balancing human needs and environmental
concerns.

Second, removing the causes of environmental degradation is often more effective than seeking to
control the symptoms. Removing the incentive to cause the problem climinates the problem once and
for all and requircs no enforcement supervision. Thus, for nomadic herders in Africa, altcrnative
cuployment generation, good pricing policies and the transfer of the responsibility for the stewardship
of their land, through the reinforccment of their traditional users rights on rangelands in arid and

semi-arid grazing systems, is morce effcctive than trying to control, through outside authoritics, the
animat stocking ratc of these lands.

Third, social objectives should not be fulfilled through market mechanisms. A key lesson from the past
is that social objectives (i.e. increasing farmers income) should not be coupled to mechanisms, which
determine market prices. Within any production system, economic policies and institutions define the
relative prices of the inputs, and these relative prices, in turn, induce the type of technology which will
be used to producc or process agricultural products. Some examples

~ Phasing out subsidies on in-organic fertilizers, such as occurs now in many developing countries,
favors the use of compost and manure to maintain soil fertility. In Burkina. market pricing and
the devaluation of the CFA, has increased the use of rock-phosphate and manure mix (phosphate
composting).

- Input subsidies and price supports in the EU and West Asia have caused the concentration of
intensive units around ports and urban arcas. Full pricing of the inputs and the outputs, including
the environmental costs of those units, would probably lead to a better geographical distribution of
mtensive production units and the emergence of more sustainable mixed farming systems

- Free water for livestock, has led in many parts of the world to a proliferation of water points, and
livestock and human densitics (scttlements) out of balance with the carrying capacity of the land.
Private ownership and

- Frec and/or subsidized concentrate for range livestock in North Africa during the drought to
support drought affected pastoralists, has had negative cffects on the rangelands. Full costs for
these inputs. combined with measures to increasc offtake. and even with dircct monctary support
would have been

IFourth, a mixture of policy instruments is almost always required.  There arc a variety of different
instruments available to induce environmentally friendlier technologies. They can be classificd in (i)
informational; (i1) educational; (iil) price-based; (iv) institutions and property mechanisms; and )
regulation.  In most cases, these measures have to be combined. For example, giving herders a greater
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sharc of the benefits of cco-tourisim to conserve wildlife, becomes more cffective, if accompanicd by
education and changes in property rights.

Specific instruments.
Somic of the specific aspects of the different policy micasures cnumcerated just above arc as follows:

(a) improvement of database for decision making

The first step would be to improve the data base to enable belter decision making. Therc is clearly
a need for better information on livestock-environment interactions. Decision making is scriously
hampered by poor or incorrect information on the sizc and direction of livestock-environment
interactions. This is onc of the main rcasons that livestock is so often made the scapcgoat of
cnvironmental problems. This has serious consequences, and has led to wrong decision making. For
example, following the droughts of the seventics, livestock has been fully blamed for “descrtification” |
with concerns of advancing deserts. This has led to considerable investments in arid arcas (green
belts. ctc.). However. the pictures of the different states of the vegetation in the Gourma of Maii
(Hicrnaux. ILRI). data from NASA-NOAA and our own work (de Haan ct. al. 1997) show how
resilient the arid vegetation is. The rcal problem is in the scmi-arid and sub-hunud zones. Better
information would have provided better targeted investments.

But also there is littic information available on the positive effects of livestock on, for example land
and bio-diversity. The multi-donor study has documented a wide variety of cases, where livestock has
shown positive cffects on land, bio-diversity and reduction in herbicide use. For example, within the
framework of the study. it was estimated that US $ 1.2 billion is contributed annually by livestock in
replacing in-organic fertilizer and saving non-fossil fucls in irrigated systems of Asia.

Finally, information is definitely lacking on the valuc of some of the environmental benefits of
livestock production.  For cxample, unless we arrive at rcasonable cstimates on the environmental
benefits of breed conservation. it would be difficult to establish the correct breeding and breed
conscrvation policies. :

(b) Better education and awareness creation

On the basis of good information, the second step would be to increase the emphasis on education
and public awareness. This could include education at all levels. Farmers and cspecially young
farmers education on the possibilitics of more sustainable production forms has large pay-offs. For
cxample, the introduction of farm level mineral accounting in the Netherlands, made farmers aware of
nutricnt loading and led to morc targeted and lower fertilizer applications. Primary cducation inputs
into village level natural resource management in Burkina Faso has also shown to be one of the kcy
factors in successful land management activities. Similarly, there is an cnormous task of cducating
policy makers. On the other hand, curbing consumption of animal products, by creating greater
awareness for the health cffects of mecat and milk. as some groups advocatc has proven to be
incflective.  Finally, there is a strong need for a paradigm shift of the professionals (livestock scicntists
and development specialists), in particular those that are in the public sector to move the focus of their
work, away from thc purc production aspects of livestock, to some of the environmental cffccts of
animal agriculture, identifying the technologics that improve the management of livestock-
enviromment interactions. This is a major challenge for the profession

(¢) More appropriate institutions and property regimes
The creation of appropriate institutions is the third critical component of any effort to improve the

cavironmental sustainability of livestock production and processing.

This means first, that clear and enforceable ruies for access and ownership of land, water and bio-
diversity nced 1o be established. For example:

— Pastoral devclopment in Africa would be environmentally more sustainable. if access rights to
critical dry-scason grazing arcas, and adequatc flexibility and mobility for the pastoralists would
be clearly established and enforced to allow them to utilize the highly variable (in time and spacce)
vegelation most efficicntly.

~ Clcar ownership rights on water points would have also reduced the overgrazing and the random
and sometimes chaotic setticment, and consequently cnvironmental degradation, around thosc
points it many arid and semt arid arcas; and
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— Clear owncrship rights on bio-diversity (such as wild life) by local communitics, and game
ranches would help to promote better livestock-wild life associations.

Secondly, decentralized decision making and local empowerment in arriving at sustainable resource
use needs to be strengthened. Decisions about local range or water use should not be made in a capital,
but by the local community. While expericnces with pastoral associations and rangc management
have not always been  successful, there arc now several examples of pastoral groups, for example in
Chad. which show that these groups arc mastering the internal discipline to improve the management
of their rangelands. Pastoral institution building includes the development of drought preparcdncss or
drought contingency plans. While rangeland degradation occurs especially in times of drought, there is
little cxpericnce on how to prepare arid and semi-arid production systems to better cope with drought.
Possible measures include carly warning systems, followed by carly off-takc and restocking, fc;cd
stocks, incentives to promote stratification, and drought insurance schemes (cspecially covering
support to destocking, full insurance for livestock losses would not be viable).  All these measures arc
location  specific and knowledge intensive, and need therefore bottom-up approaches and skilled local
staff. Capacity building at local level is therefore extremely important.

Thirdly, regulations and institutions to improve the geographical spread of intensive units, to bring
livestock more in line with the absorptive capacity of the land need to be established. Whilc not yct as
urgent in SSA as, for example in Asia, concentration of intensive poultry production units and peri-
urban dairics is alrcady becoming an important issuc around some SSA metropolitan areas.

(c) Market pricing for inputs and outputs. )

The introduction of realistic prices for inputs and products would be a key instrument to lnducc
more intensive and at the same time cnvironmentally fricndlicr livestock production and processing
Idcally. the prices of meat and milk should reficct all dircct and indirect costs that cmbody the proper
valuation of cnvironmental costs and benefits. This report therefore argucs, that cnvironmentally the
most appropriatc balance between the different production systems and human necds is established, if
all cnvironmental costs arc internalized and cnvironmental benefits arc adequatcly sharpd.
Intcrnalization of cnvironmental costs promotes efficient input use. It therefore reduces the production
of wastc and saves non-renewable resources, and hence improves the sustainability of productiqn. The
use of pricc and other financial incentives are particularly effcctive where we have weak inslituuons. to
control and rcgulate waste disposal, such as exists in many developing countries. For the costs side
this covers;

— the introduction of market pricing for all inputs for the intensive production systcms, such as feed.
Al and veterinary trcatments, but also for the morc extensive systems. such as communal water
and grazing. Some cxamples:

e phasing out of subsidics on fuel and machinery would reduce crop cncroachment in
critical dry-land grazing arcas, such as shown in WANA; '
» market pricing of Al would shift thc emphasis of using introduced breeds and losing bio-
diversity to the use of local breeds;

market pricing of velerinary treatments would incrcase the cash requircments, and

improve off-take. It would, for example, also lead to a more rational usc of dips, .

cost recovery for water and grazing, would again increase cash nceds of the pastoralists,

and would reduce for them the incentives of keeping marginally productive stock, and
therefore reduce grazing pressure.

~ the abolition of price supports on the onc end, and the payment of market priccs on the o;hcr for
meat and milk. In this respect. the reaction of Sahelian pastoralists to the livestock price }ncrcalsc
following the recent devaluation of their currency and the reduction of EU dumping was
interesting: It caused a strong increase in off-take, and hence a reduction in grazing prcssur'c; a.nd

— introduction of levies and taxation on waste disposal: Acceptance of this “polluter pays” principle
is getting morc wide-spread (although certainly not yet universal) acceptance. A key is§uc is the
appropriatc valuation of thesc environmental costs. While some information is available on
internalizing environmental effects of waste trcatment in industrial production units (for example
in 6-10 percent for swinc production in Malaysia and Singapore respectively and 6 percent for
Australian feed lots), thesc valuations don’t cover the other environmental costs of feed

production, ctc.. Environmental cost valuations of meat and milk produced in grazing or mixed
Sysleins arc even scarcer.
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Even more difficult and controversial is the cquitable distribution of environmental benefits.
because of the lack of appropriate valuation techniques and the problems of distributing those benefits
in an cquitable fashion. Sharing of environmental benefits provides a dirccl interest in prescrving that
good. Onc of the most obvious cxamples of course is the sharing of benclits coming from tourist and
other forms of wildlife utilization by the users of the common grazing arcas in Africa, where still
major issucs of valuation (how much) and equity (who) exist. Similarly, over the recent year there has
been substantial data showing the incrcased carbon-scquestration capacity of improved tropical
savannas in South America. This could also apply to Africa. Redistributing the benefits of a reduction
of global warming (cstimatcd at about US $ 5 per ton CO2 sequestered) would greatly increase the
attractiveness  of such cnterprise. The global environmental facility (GEF) is devcloping global
instrurucnts for this.

Follow-up activitics
From the above, a program of follow-up actions to the multi-donor study is cvolving. This would
include:
¢+ Strengthening of data collection and analysis
- data-banks combining natural resource, livestock and human trends
- identification of key indicators;
¢ Strengthen awareness and education and create broader ovwnership

— Devclopment of regionally, easily accessible guidelines to improve the environmental
impact of livestock development at community, district and national Icvel (toolboxcs)

— Regional workshops and training activities; and regional and global communication
networks
¢ Testing of improved farm models and institutions. with suggested pilot operations i several
ficlds (wild-life, regional sprecading of intensive units, sustainable pastoralism in the arid zoncs,
improved nutricnt and energy cycles in mixed syslems, clc.)

CONCLUSION

If these policics and institutions would be put in place, it is our vision that:

The grazing systems would remain a source of extensively produced animal products, and cven of
producing organic meat. There is some possibility of intensification in the higher potential arcas, and
diversification everywhere. Better benefit sharing mechanisms, and stronger institutions would lead to
such diversification with tourism, carbon sequestration, ctc... In this context, livestock's role can be to
protect land and bio-diversity.

The mixed farming system would scc continued intensification and growth. Small holder and
family farms will remain important in SSA, and increasing demand, reduction of input subsidics and
increasing resirictions on waste emission would favor mixed farming. Within that system, the phasing
out of input subsidies would induce improvements in the nutrient and energy cycle. Livestock’s role
would be to enhance and substitute natural resources.

In that sensc, also the industrial system will evolve into a mixed farming system, but scen from a
regional perspective. Internalization of the environmental costs and stricter zoning will lead to a blend
of resource saving technologies and a better distribution of industrial units, more in line with the
absorptive capacity of the land. These new mixed-industrial systems will be based on tlic absorptive
capacity of the land, if nutrient balances arc to be maintained and the cnvironment’s ability 1o absorb
poilutants is to be respected.  The sysicnts purpose tuust be to produce efficiently at low costs. As in
the mixed systeny, the main focus should be to inteasity, but not to concentrate.

If we achicve these developments, we can  continue the beneficial character of livestock
devclopment, with livestock providing:

- food and nutrition, particularly in view of a large portion of the world’s population suffering from
hunger and malnutrition

— poverty alleviation, and the opportunities to use livestock for the generation of income of the poor

~ health, mcaning human health but also animal health where it constitutes a human health hazard

~ and the enhancement of the Region’s natural resources.



68

REFERENCES

Breman H. and C.T. de Wit, 1983. Rangeland Productivity in the Sahel. Science, 221 (4618) 1341-47.

Delgado, C,. M. Rosengrant, H. Steinfeld, S. Ehui and C. Courbois. Livestock to 2020. The Next Food
Revolution IFPRI Food Agriculture and Environment Discussion Paper 28. Washington D.C.

De Haan, C. H. Steinfeld and H. Blackburn. Livestock and the Environment. Finding a Balancc.
Brusscls. Report of a Study, coordinated by the Food and Agriculture Organization and the World
Bank. Europcan Commission, Dircctorate General for Development

World Bank-FAO, Recapitalization of African Soils, World Bank, Washington D.C.



