AGROFORESTRY POLI CI ES CONTRI BUTE TO SUSTAI NABLE LAND USE

By

K. N. Brooks

H M G egersen
P. F. Ffolliott

Policy Brief No. 13, 6 pages, Decenber 1995

For nmore information or copies of this paper, contact:

Kennet h N. Brooks

Depart ment of Forest Resources

Uni versity of M nnesota

235 Natural Resources Adm nistration
St. Paul, WMN 55108

Tel : (612) 624-2774
Fax: (612) 624-8701
Emai | : kbrooks@rercury. forestry. umm. edu

Produced by:

Ellen A Maurer

Conmuni cati ons Director

EPAT/ MUClI A Research and Trai ni ng
Uni versity of W sconsi n- Madi son
1003 WARF Office Building

610 Wl nut Street

Madi son, W 53705-2993

Tel : (608) 263-4781
Fax: (608) 265-2993
Emai | : eanmaurer @acstaff.w sc. edu

Edited by Sharon G aham and El | en Maurer
Layout and Design by Lesa Langan

* Some figures and/or tables included in the printed version of
this publication could not be included in this electronic
version. |If you need copies of these figures or tables, please
contact the author.



PROIECT | NFORVMATI ON

A USAI D- f unded gl obal program the Environnental and Natural
Resources Policy and Training Project (EPAT), is inplenented, in
part, by 15 universities and devel opnent organi zati ons through
the M dwest Universities Consortiumfor International Activities,
Inc. (MJCA).

EPAT/ MUCl A has research, training, and conmuni cation comnmponents
that offer the latest information about:

Energy, Industry & the Urban Environnent
Forestry & Wt ershed Managenent

Macr oecononi ¢ Policy

Popul ati on & the Environnent
Institutions & Policy Inplenentation
Envi ronnental Policy Training

Envi ronnental Policy Conmuni cati ons

* % o Sk X kX

EPAT/ MJUCI A publications include:

* Policy Briefs - short overviews of environnmental policy
concer ns

* Case Studies - outlining specific in-country policy
chal | enges

* Manuals - howto-do-it environnental policy handbooks for
easy reference

* Working Papers - of environnental policy research in progress
Monogr aphs - detailing the state of knowl edge in particul ar
subj ect matter areas.

EPAT/ MJUCI A environnental policy partners have applied their
research to real problens, and they collaborated with researchers
t hr oughout the world.

For nore information about EPAT/ MJCI A cont act :
Chi ef of Party
1611 North Kent Street, Suite 807
Arlington, VA USA 2209-2134
Tel: (703) 841-0026
Fax: (703) 841-0699

EPAT/ MJCl A- Resear ch and Trai ni ng partners include University of
Arizona; Cornell University; University of Illinois; |Indiana
University; University of lowa; University of M chigan; M chigan
State University; University of Mnnesota; The Chio State

Uni versity; Purdue University; University of Wsconsin; Abt
Associ at es; Devel opment Alternatives, Inc.; Devel opnent

Associ ates, Inc.; and Wrld Resources Institute.

Policy Brief |1SSN # 1072-9496

MESSAGE FROM USAI D



This Policy Brief is a product of the Environnental and Natural
Resources Policy and Training (EPAT) Project funded by the United
States Agency for International Devel opment (USAID). It is part
of USAID s effort to provide environmental policy information to
deci si onmakers and practitioners in devel oping countries. The
objective is to encourage the adoption of economc policies to
pronot e sustai nabl e use of natural resources and to enhance
environnental quality.

EPAT Policy Briefs are witten for devel opnent professionals and
pol i cymakers in devel opi ng countries who are responsi ble for

est abl i shing and i npl enenting policies on the sustainable use of
natural resources, and for civil servants, project officers, and
researchers who are directly involved in the inplenmentation of
devel opnent activities. This Policy Brief focuses on how
agroforestry contributes to sustainable use of many | and areas,
particul arly where nmonocropping is practiced on marginal soils
and hilly terrain. A range of policies is discussed for
promoting the conversion fromcurrent unsustainable practices to
nore appropriate |and uses.

The contribution of USAID toward witing, printing, and
distributing this docunent is estinmated to be $8,000. Due to
financial limtations fromUSAI D, this docunment is being
distributed on the Internet. Copies are available fromthe
author. The availability of this paper is being announced to
nore that 2,000 policymakers and professionals in devel oping
countri es.

Davi d Hal es W Iiam Sugrue

Deputy Assistant Adm nistrator Acting Director

Center for the Environment O fice of Environment &
USAI D) G ENV Nat ur al Resour ces

Washi ngton, D.C. 20523 USAI Y G ENV/ ENR

Washi ngton, D.C. 20523

AGROFORESTRY POLI CI ES CONTRI BUTE TO SUSTAI NABLE LAND USE

Agroforestry includes all practices that deliberately conbine
trees and shrubs with agricultural crops and/or |ivestock over
time or space [note 1]. Most countries have practiced
agroforestry for centuries. |In many parts of the devel oping
world, it is an inmportant formof |and use and a maj or



contributor to land use sustainability.

Yet, because agroforestry is |land use between forestry and
agriculture, policymakers do not give it the attention it
deserves. Here we [note 2] focus on how agroforestry adds to the
sust ai nabl e use of many | and areas, particularly nonocropping of
margi nal soils and hilly areas [note 3]. W suggest that policy
can encourage agroforestry to inprove existing unsustainable |and
use practices. Readers interested in nore information should
check ot her sources [note 4].

W want to make three initial points concerning sustainability:

1. W define sustainable |and use as that which produces goods
and services while continuing to protect the natural resource
base.

2. The goal is to mmintain sustainable production of goods and
services, not to continue given | and-use practi ces.

3. Since we cannot know whether a |and use is sustainable far
into the future, the best nethod is to avoid uses that are
clearly unsustai nable. For exanple, land use that pronotes
excessive soil erosion is obviously not sustainable.

Contributions of Agroforestry to Land Use Sustainability

Despi te advanced techni cal know edge, many | and users today
continue to focus on current production and not on protecting the
natural resources base on which they and future generations wll
depend. Oten this is because commonl y-used technol ogi es and
producti on systens focus on qui ck production responses rather
than long-termeffects.

However, agroforestry largely evolved with sustainability
concerns -- resiliency, diversity, and avoi di ng negative side
effects -- in mnd. It blends production with protection, and
focuses on a holistic approach to | and managenent.

Fuel wood, poles, lunber, and fodder are agroforestry tree
products often sorely needed by rural people. Trees also
noderate the microclimte, protect the soil, provide shade to
i vestock, and enhance crop production by reducing wind effects
on crops.

At the same time, the role of trees in agricultural systens is
not al ways positive. For exanple, trees can conpete with crops
for space, light, nutrients, and water, reducing the overal

val ue of both trees and crops.

These probl ens require experience and careful study to find
conbi nati ons of trees, crops, and |livestock that naxim ze overal
production. |In sone cases, this can nmean no trees; in other
cases, it can nean total forest cover. Agroforestry is in



bet ween. Policies should encourage the nost productive uses of
I and and find positive ways to introduce trees.

In this context, agroforestry can contribute to sustainability in
t hree inportant ways:

1. It can increase diversity as a neans to deal with econom c and
envi ronnental uncertainty and the dynam cs of changi ng needs and
want s.

2. It can inprove the land' s resiliency.

3. It can reduce adverse environnmental inpacts by creating
mutual Iy beneficial |and uses, both on-site and off-site.

Let's discuss each of these potential contributions.

Increasing Diversity to Deal with Uncertainty

The future is not predictable. W cannot say with certainty that
any particular | and-use practice is sustainable. However, by

i ncreasing the variety of species and | and-use practices, we can
better cope with uncertainty (and thus hel p avoi d unsust ai nabl e

| and use).

Agroforestry practices are nore diverse than nonocroppi ng
systens, often resulting in nore efficient use of noisture,
space, nutrients, and energy. By producing multiple products
(such as clean water, aesthetics etc.) fromagroforestry
practices, the land user gains flexibility to cope with an
unknown future. Because trees are perennials, farmers have
flexibility in deciding when they harvest them Thus, trees can
generate current income or provide savings for |ater

| mprovi ng Resiliency

Usual |y, an area's average environmental conditions deternine

| and use practices. However, drought, frost, or other extrene
events can partly or totally destroy crops. The great drought of
m d- Anerica in the 1930s is an extrene exanple. Qhers occur
nore frequently in the drylands of Africa and Asia.

Because agroforestry systens have nore than one production
conmponent and are structurally and functionally conplex, they
tend to be nore resilient than nost nonocropping systens.

Exanpl es i ncl ude:
* W ndbreaks help to sustain crops by conserving soil npisture
for themduring wi ndy, dry periods that otherw se woul d destroy

singl e crops.

* Tree fodder is available as a substitute for hay and native
forage during extended periods of drought.



* A diversity of species often reduces the susceptibility of any
one conponent to pests.

* Tree products provide income for farmers when drought or

hai | stornms have destroyed annual crops. This extends the
farmer's survival until better conditions return

* By conbi ni ng woody perennials with forage and food crops,

margi nal areas that are too fragile for sustainable, intensive,
nonocr oppi ng systens (Some consi der them wastel ands.) can produce
food, forage, and wood crops.

Conpl emrenti ng O her Land Uses

From a wat er shed managenent perspective, agroforestry can provide
both on-site and downstream benefits [note 5].

On-site Benefits

These benefits include:

* Adding trees to cropping systens can increase soi
conservati on.

* Some tree species fix atnospheric nitrogen and add it to the
soil, inmproving crop production

* Water benefits include increased infiltration, reduced surface
runoff, | ess soil erosion, and, sonetinmes, reduced
evapotranspirati on of crops.

Of-site and Downstream Benefits

These benefits include:

* Reduced runoff from an area can have positive downstream
effects.

* Reduced surface runoff can help stabilize streanflow by
reduci ng peak flows fromland areas.

* Stabl e upland soil can reduce |evels of sedinent delivered to
downstream channel s, | akes, and reservoirs.

* Trees absorb nutrients and pesticides that otherw se would

enter streans, |akes, or groundwater systens, adding
envi ronnent al and econom c benefits.

Policy Measures to Encourage Appropriate Agroforestry



Because agroforestry represents an array of possible |and uses,
policies in many sectors can affect it. For exanple, price
supports for agricultural crops, subsidies for fertilizer and
other agricultural inputs, lowinterest credit to farners, and

i nvestrment in agricultural education and research can al so affect
agroforestry. Simlarly, policies that favor certain types of

| and use, can affect agroforestry. The differences in these
types of policies are mainly a matter of degree. However,
clearly, some policy nmeasures particularly affect agroforestry
and the use of trees in |and-use systens. Below are exanples of
such nmeasures that policymakers need to review

Regul atory and Legal Policies

There are a variety of these types of policies that
deci si onmakers can use:

* Tenure | aws sonetinmes nake trees the property of the state. In
such cases, farmers have "no" incentive to plant trees, no matter
how useful they would be. Such laws are often a carry-over from
government ownership of forest |ands and attenpts to control
forest clearing. Policynmakers should review these | aws carefully
and revise them where appropriate w thout jeopardizing remaining
forests.

* Laws and regul ations that prevent farmers from harvesting farm
trees should be reviewed to increase incentives to plant and
manage trees as part of the total farmenterprise.

* Laws or regulations that control public forest managenent and
use can affect the incentive for farners to grow trees on their
own | and as these |l aws affect narkets or the availability of free
or subsidized wood. While policymakers have to consider such

| aws and regulations in a nuch broader context than agroforestry,
they need to renmenber the inpacts on farner tree-grow ng
activities when planning public forest regul ati ons.

* Some countries, such as Japan, for many years have had soci al
systens that regulate water use. Downstream | and and water users
pay upstream | and users for soil and water conservation practices
that affect the downstream | and uses. Legal nechani sns can ease
t hese negoti ati ons between upstream and downstream | and users and
encour age agroforestry practices.

Fi scal (Tax and Subsidy) Policy Measures

Pol i cymakers can use several types of fiscal policies:

* Sometinmes, governnents apply (formally and informally) special
taxes to tree harvesting on private land. This discourages tree

pl anting. Policymakers must consider taxes in the context of
br oader objectives of pronoting sustainable | and use.

* Covernnents often subsidize farmers who produce tree seedlings.



These subsidies can help get local comunities into snall-scale
nursery production and give farners a readily accessible, cheap
source of planting stock

* Subsidies that affect the use of fuels, such as kerosene,
electricity, and fuel wood, can al so encourage or di scourage farm
pl anti ng and managi ng trees for fuel wood.

* (overnnents can |l evy taxes on downstream | and and water users
to generate revenues for upstreamsoil and water conservation
proj ects.

Public I nvest nent Measures
CGovernnments can also invest in their citizens:

* Public investnment in training and education can encourage the
spread of productive agroforestry practices. It is inportant
that trainers and educators have a solid know edge of the

i nformati on they are extending.

* CGovernnents can invest in agroforestry research that will also
benefit agriculture and forestry research

Concl usi ons

Agroforestry practices can help farmers cope with uncertainties
of drought, frost, pests, and other phenonena that can lead to
serious nonocrop failure.

Agroforestry can enhance farmers' financial security while
provi di ng environmental benefits to society. Using agroforestry
practices to reduce nonpoint pollution from nonocroppi ng areas,
by using buffer strips of woody vegetation and ot herw se
integrating trees into cropping systens, appears to have
excel l ent potenti al

Agroforestry is not a cure-all for making | and use nore
producti ve and sustainable. Introducing trees into |and-use
systens can be harnful in some instances. W need to nonitor
exi sting agroforestry practices to avoid adverse practices and
pronot e beneficial practices. W also need nore research to

i nprove agroforestry technol ogi es and systens.

By being aware of policies that pronote or discourage

agrof orestry, decisionmakers can devel op nore effective, positive
policies |leading to nore sustainable overall |and use, including
agroforestry.
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