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1 ABSTRACT

Land is the integrating component of all livelihgodepending on surface of the earth like: agricaltu
activity, forest land and water bodies (rivers ggkcoastal marine) habitats. Due to varying palitisocial,
and economic factors, the heavy use of naturauress to supply a rapidly growing global populatard
economy has resulted in the unintended mismanageandrdegradation of land and ecosystems.

In the twenty-first century, the utmost need igrieet three major requirements: (a) adequately gurgpl
safe, nutritious food for the growing populatioh) gignificantly reducing rural poverty by providimural
household incomes, and (c) reducing and reversatgral resource degradation, especially that ofi.lan
India is a developing country and it requires fgsice quality infrastructure development, whicthésneed

of current times. For any development, land is megu Accounting land parcel procedure is cumbegesom
The assessment of land details are recorded irstemsywhich is more than two hundred years old. The
upcoming technologies such as Geographical Infaoma®ystem (GIS), data warehousing and web based
information dissemination should be very helpfuland record management for decision making, siyate
planning and predictive modelling.

The modern web integrates various kinds of advandgdamic, multi-layered, time series data and
graphical information which transform the tedioustad analysis job to a faster, dynamic and realistic
exercise. Regular updating of information makesitooing and management of land parcel in records a
more transparent and realistic approach towardslamglopment. This information system can be used a
tool to disseminate information and valuation afdaon an open platform. It can also be a usefupsup
system to conserve ecological fragile area.

Sustainable Land Management: challenges, oppadsaniand trade-offs provides a strategic focush® t
implementation of sustainable land management (Stdmponents. SLM is a knowledge based procedure
that integrates land, water, biodiversity, and emvinental management to meet rising food and fiber
demands while sustaining livelihoods and the emvirent. This paper, aimed at policy makers, project
managers, and development organisations, artisuaterities for investment in SLM and natural neise
management and identifies the policy, institutioaall incentive reform options that will acceleréte
adoption of SLM productivity improvements and prasp growth.

Keywords: data, trade off, opportunities, challes)dg&l M

2 INTRODUCTION

In the twenty-first century, the utmost need igrieet three major requirements: (a) adequately gurgpl
safe, nutritious food for the growing populatioh) gignificantly reducing rural poverty by providimural
household incomes and (c) reducing and reversihgalaesource degradation, especially that of .|amdia

is a developing country and it requires fast spgeality infrastructure development, which is thexdhef
current times. Land is required for any developmé&uvernment is acquiring land for public purpose.
Acquisition of land for public purpose displaceple, forcing them to give up their home, assed an
means of livelihood. The Government of India (Go#cognises the need to minimise large scale
displacement as much as possible, except wherdadéspent is inevitable. Accounting land parcel
procedure is cumbersome.

In India, details for the assessment of land acerded in a system which is more than two hundests
old. This conventional system is not fulfilling tlibhanging demands of time and adequate recording of
space. The upcoming technologies such as Geogedphformation System (GIS), data warehousing and
web based information dissemination could be vetpfal in land record management for decision mgkin
strategic planning and predictive modelling. The o§these technological leverages can make lacwtde
management efficiently.

Since time immemorial, it has been a constant amigeof human beings to pursue various aspectdeof |
with ease. In the present era of high-end computirig endeavour of simplifying things is achievsdan
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effective tool like GIS, when applied to as comaled a process as land acquisition. Unlike the eational
procedure of simultaneous handling of various mapsh as village maps, engineering drawings ancutay
plans etc., which are of different scale, GIS hetpprepare the maps and peruse the maps of neuttipés

at the same instance through registration of ggdgcacoordinates. The concept of layer mechanisth an
subsequent superimposition of one above the otherséd to store both non-spatial and spatial data i
different thematic layers. For the planners thisrermprocess is made available at the fingertipP&fsonal
Computers (PCs) without unfolding the age old clodps.

3 WHAT IS SLM?

Sustainable Land Management (SLM) is defined asavledge-based procedure that helps integrate land,
water, biodiversity, and environmental managemeaiyding input and output externalities) to mesing

food demands while sustaining ecosystem serviceb laelihoods. SLM is necessary to meet the
requirements of a growing population. Improper landnagement can lead to land degradation and a
significant reduction in the productive and servib@diversity niches, hydrology, carbon sequeitnit
functions of watersheds and landscapes. In layntamss, SLM involves:

« Preserving and enhancing the productive capabkilibieland in cropped and grazed areas-that is,
upland areas, down-slope areas, and flat and bd#ods; sustaining productive forest areas and
potentially commercial and non-commercial foresserges; and maintaining the integrity of
watersheds for water supply and hydropower gemeraiteds and water conservation zones and the
capability of aquifers to serve farm and other picitye activities.

« Actions to stop and reverse degradation or at l@astitigate the adverse effects of earlier misuse
which is increasingly important in the uplands avatersheds, especially those where pressure from
the resident populations is severe and where thgutdtive consequences of upland degradation are
being felt in far more densely populated areas ‘fusiveam.”

e Land parcels for infrastructure development areeimp to growth. Development unproductive land
can be identified to facilitate balanced growthpbgposing infrastructure need.

Sustainable land management combines technolog@diejes, and activities aimed at integrating secio
economic principles with environmental concernsasdo simultaneously maintain or enhance produgction
reduce the level of production risk, protect théeptial of natural resources and prevent (buffexiress) soil
and water degradation, be economically viable,tmndocially acceptable (Smyth and Dumanski, 1993).

These concepts span the scales of detail, appincatnd levels of integration with socio-economatad Soil
quality is the most restrictive component, followeyl land quality and sustainable land managemenit. S
quality is effectively a condition of a site, ariccan be studied using soil data alone. Land quediquires
integration of soil data with other biophysicaldnhation, such as climate, geology and land usedLa
quality is a condition of the landscape, i.e. ikibiophysical property, but includes the impadthiaman
interventions (land use) on the landscape. Sudtnand management requires the integration afethe
biophysical conditions, i.e. land quality, with @oonic and social demands. It is an assessmenteof th
impacts of human habitation, and a condition ofanable development.

These are more than simple differences in semartties concepts differ in the kinds and scale of the
processes being described, the data used for iapdt,the amount and kinds of integration with other
disciplines (Dumanski, et al., 1997). However, tbacepts form a continuum over the landscape, lagy t
must be applied to different types and scalesruf lsse.

In general and particularly in developing countrigsis essential that scarce resources devoteano
management be used more cost-efficiently and thitypmakers have at least rough indicators of Wwhet
environmental conditions and land quality are gettbetter or worse. Land quality indicators, sush a
nutrient balance, loss of organic matter, land uensity and diversity, and land cover are usedul
managers and decision makers in monitoring andawipg the performance of projects with respectrt
socio-economic and environmental impacts, and wesss the trend towards or away from land use
sustainability. While routine project performancelicators based on cost-benefit analyses (inpytubut
factors, risk and economic performance indicat@sg, necessary to monitor the activities and comptsn

of a project, LQIs are required to evaluate theirenmental impact(s). The quantitative assessmént o
physical impacts, such as depletion of soil nutsgloss of organic matter, soil erosion, watertaotnation
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etc. may appear to be costly and cumbersome dgriojgct implementation, but the long-term negative
impact of reduced land quality, such as decreaffmieacy of fertilisers, increased erosion, inged fuel
consumption, increased pest infestation (nematagteg, often result in rehabilitation costs theg enuch
higher.

The LQI approach focuses on preventive maintenamtber than rehabilitation, and provides the
methodology and the approach to integrate the ssmpoomic and biophysical information that are el
for better informed sustainable land managemeategjies.

Core LQIs for managed ecosystems (agriculture arebfry) in the major agro-ecological zones (AE@s)
tropical, sub-tropical and temperate environmeats] recommended for development in the short term
include:

* Nutrient balance describes nutrient stocks anddlas/related to different land management systems
used by farmers in specific AEZs and specific coast

e Yield trends and yield gaps describe current yieldsld trends, and actual: potential, farm level
yields for the major food crops in different couesr

e Land use intensity describes the impacts of agtcall intensification on land quality;
intensification may involve increased cropping, enoralue-added production, and increased
amounts and frequency of inputs; emphasis is onmaeagement practices adopted by farmers in
the transition to intensification.

» Land use diversity (agro-diversity) describes thgrde of diversification of production systems over
the landscape, including livestock and agro-foyesyistems; it reflects the degree of flexibilityn¢a
resilience) of regional farming systems, and thmdpacity to absorb shocks and respond to
opportunities.

e Land cover describes the extent, duration and gnoihvegetative cover on the land during major
erosive periods of the year. It is a surrogatedasion, and along with land use intensity and
diversity, it will give increased understandingtbe issues of desertification.

A second set of core LQIs were recommended fordoteym research. These are indicators which requir
further development of their theoretical base, awkladequate data for immediate development. They
include:

e Soil quality. likely to be based on soil organic ttea turn-over, particularly the dynamic
(microbiological) carbon pool most affected by enmimental conditions and land use change.

* Land degradation (erosion, salinisation, compactimganic matter loss): these processes have been
much researched and have a strong scientific basegliable data on extent and impacts are often
lacking.

e Agro-biodiversity. involves objectives of managingtural habitats and the co-existence of native
species in agricultural areas, maintaining natswédlmicro and meso biodiversity, and managing the
gene pools utilized in crop and animal production.

Four additional sets of core LQIs were identifiedi these were recommended to be developed through
collaboration with the respective authoritativecgines:

* Water quality

« Forest land quality

« Rangeland quality

* Land contamination/pollution.

The above are the biophysical components of sudiknand management. Although useful in their own
right, they must still be complemented by indicatof the other pillars of sustainable land managgme
economic viability, system resilience, and socigliiy and acceptability. Considerable additionakkvis
required to develop these pillars to the same lef/detail as the land quality (biophysical) indms.
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4 SLM PROGRAMME IN INDIA

The Sustainable land and Ecosystem Management ($LEMgramme is a joint initiative of the
Government of India and the Global Environmentatilfig (GEF) under the latter’'s Country partnership
Programme (CPP).

The objective of the SLEM Programmatic Approackoigpromote sustainable land management and use of
biodiversity as well as maintain the capacity od®stems to deliver goods and services while takitay
account climate change.

The GEF programmatic approach can be definedi@sgaterm and strategic arrangement of individuetl y
interlinked projects aimed at achieving large-séaipacts on the global environment. It seeks tdeseh
these impacts by providing recipient countries, @&, and other GEF stakeholders synergies achess t
Focal Areas of the GEF within the framework of am#ll and regional sustainable development; by
catalysing action and replicating successes andvations; by maximising and scaling up global
environmental benefits; and by enabling donors atiter partners to invest in additional and focused
funding based on the scope of the programme.

In the 11th Plan document, the Government of Irftha placed a high priority on raising agricultural
productivity to achieve annual growth of more tlah %. The plan acknowledges that this target dab@o
achieved in the face of ongoing shrinking and ddagian of the country’s natural resources; it tfame
commits to conservation and to harnessing and dpivej the natural resource base.

The plan further acknowledges that in order to tiecdve, sustainable land and ecosystem management
must contribute directly to poverty reduction ausehold and community levels, in addition to maiitey
land quality and ecosystem integrity.

The Sustainable Land and Ecosystem Management Qo®artnership Program (SLEM CPP) was
developed to contribute to the implementation of thilth Plan. The overall objective of the SLEM
partnership is to contribute to poverty alleviationIndia by promoting enhanced efficiency of natur
resource use, improved land and ecosystem prodyctand reduced vulnerability to extreme weather
events, including the effects of climate changec8ally, the partnership will support:

(1) Prevention and/or control of land degradatigrrdstoration of degraded (agricultural and fordstand
and biomass cover to produce, harvest, and ulilm®ass in ways that maximise productivity, as \aslby
carbon sequestration, biodiversity conservatiod,arstainable use of natural resources;

(2) Enhancement of local capacity and institutiailding to strengthen land and ecosystem management

(3) Facilitation of knowledge dissemination and laggtion of national and international good pragsian
SLEM within and across states; and,

(4) Replication and scaling up of successful land acosystem management practices and technolgies
maximise synergies across the UN Conventions onlogical Diversity (CBD), Climate Change
(UNFCCC), and Combating Desertification (UNCCD) eentions.

The Desertification Cell, MOEF is the national exié@rtg agency for the SLEM programmatic approach.
ICFRE, Dehradun has been designated as the TetHaicititation organisation for the SLEM programme.
All the 7 sub projects have a full fledged Projei@nagement Unit with a Project Manager, Projecetior

(a senior government officer) and Project Steefmgnmittee (chaired by a senior government officer).
However, the responsibility of coordinating the $LEprogrammatic approach as a whole and, to ensure
SLEM principles are appropriately integrated intw pational/ state level policies and programmes \with
MoEF.

SLEM NSC was constituted on 31st March 2009 witbcffc responsibilities and is chaired by additiona
Secretary, MoEF to ensure effective participationanly from the 7 sub projects but also by thecewned
line Ministries of Gol and other institutions wonkj in SLEM sector.

SLEM is a multiagency initiative supported by iverld Bank, UNDP, and FAO, and is designed to eegag
national and state-level agencies. Through a caatibim of capital investments, policy and regulatory
incentives, and public participation, the SLEM C&tas to provide a critical mass of financial resmsrand
technical knowledge to mainstream integrated aradegjfic approaches into investments in sustairlable
and ecosystem management.
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As a leading implementing agency, the World Bamids to the partnership substantial IDA/IBRD
resources under its ongoing lending programme €walrand agricultural development in India. The
Government of India/ State Government’s contributio the programme is substantial, in the form @f ¢
financing of all programme activities. As partngrimgencies, UNDP and FAO will contribute with
initiatives focusing on capacity building, knowledglissemination, and promotion of best conservation
practices that will be further scaled up through plartnership.

As mentioned above, to generate the maximum kenfbm such a multi-sectoral and multi-partner
approach, the SLEM CPP has established a dedicatedramme-level management and coordination
function in the form of a medium-size project (MSEititled Policy and Institutional Reform for
Mainstreaming and Up-scaling Sustainable Land aods¥stem Management in India. The sharing of
lessons learned and emerging results tracked bil&B mechanism will be an integral part of each
component project included in the programme, a$ agebf the programme as a whole. The M&E functions
will form the basis for the outreach, knowledge ehamainstreaming, and scaling up of successfutyoli
initiatives. If the SLEM partnership meets its atjees, a follow-up grant from the GEF will be regted.
Future plans also include expanding the partnershipclude other international financial instituts and
donor contributions, and eventually leveraging addal donor financing.

5 CHALLENGES

The Process of Land Records Management in Indi@ng old. The Arthsastra is supposed to be thé firs
Indian work to mention of the village officers knovwas “gopa” maintained records on village fields,
transfers, due taxes, etc. but that was at a vetiynentary level. Attempt to reform the system iest
made by Sher-Shah-Soori (Ruled from 1534-1545) alhetand was categorised, measured and a schedule
of crop rates fixed. The system was reformed dukighal King Akbar regime (Ruled from 1556-1605) by
adviser Todar Mal. The subsequent colonial ruléhgyBritish implemented the system on scientifie$,
whereby large scale cadastral surveys were cordiuctadlemarcate the boundaries and extent of each
individual landholding, and soil fertility to levgevenue from landholders of each and every village.
“Patwari or Revenue Officer” was responsible follexiing agricultural revenue, reporting the tramsbr
transition information, maintaining pedigree dat#aand managing land records of the area of his
jurisdiction that is known as a Patwar circle. Afadout 200 years the system retains the sameatéaeand
only minor changes have been made according togéds of the time.

The land record system is at a transition stage {80200 year old land record system to more advhnce
computerisation systems now. The Computerisatidraofl Records (CLR) was started in 1988-89 with the
intention to remove the inherent flaws in the marsyatem of maintaining and updatiing Land Recohds.
1997-98, the scheme was extended to 'tehsilsatodistribution of Records of Rights (ROR) to lamshers

on demand. So far the scheme has been extend@? tdigiricts and 3286 tehsils. Computerised copfes
ROR are being issued to landowners from 1976 tédisiks across the country. This project can safkslym

to be the first successful initiative of e-Govercarmn India, at the grass-root level. The focushef entire
operation has always been to employ state of thimfarmation technology (IT) to galvanise and sBmm

the existing land records system of the country.

The Government of India has decided to implemeat déntrally-sponsored scheme in the shape of the
National Land Records Modernisation Programme (NIERMy merging two existing Centrally-Sponsored
Schemes of Computerisation of Land Records (CLR) @trengthening of Revenue Administration and
Updating of Land Records (SRA&ULR) in the DepartinefiLand Resources (DoLR), Ministry of Rural
Development. The integrated programme would modermanagement of land records, minimise the scope
of land/property disputes, enhance transparencthénland records maintenance system, and facilitate
moving eventually towards guaranteed conclusivestito immovable properties in the country. Theanaj
components of the programme are computerisatioalldénd records including mutations, digitisatioh
maps and integration of textual and spatial dateyey/re-survey and updating of all survey andles@ient
records including the creation of original caddstrecords wherever necessary, computersation of
registration and its integration with the land melsomaintenance system, development of core Geakpat
Information System (GIS) and capacity building. Tlodowing is an outline of the components and
activities to be taken up under the NLRMP.
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Fig 1: Basic System Architecture towards NLRMP

6 OPPORTUNITIES

The above NLRMP land and resource management pnoges have been successful; the following
contributing factors have often been present:

(a) Improvement and maintenance of infrastructure;

(b) Sound macroeconomic management that does swirdinate against agriculture and natural res®;rce
(c) Local community participation in all aspectsioé programme;

(d) Public support for private investment in sgilavater conservation;

(e) Robust local capacity building by non-governtaérganisations and other cooperative-type ptsjec
and

(f) Consistent efforts over at least a decade Imgcemed governments to increase not only land prtoaty
but also awareness of environmental problems assligle solutions at local levels.

Investing in research on how to better adapt ctrl@md management systems to cope with increasing
climate variability and climate change and the aisded shocks and stresses, such as drought, fests,

and soil salinity, will also result in improved gdation to climate change. Geographic informatigsteams
(GIS), geo-spatial mapping, and remote sensinghtdobgies are central to achieving a successfukitian

from traditional environmental and resource managenpractices to sustainable development because of
their integrative quality (linking social, economand environmental data) and their place-baselitgua
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In a conventional system, query of land recordsli®rious, time consuming and revolves around glesin
person (Patwari). That is why integration of gepdia data and their pertinent alphanumeric data is
indispensable to develop and maintain a compreherishind Records Information Management System
(LRIMS). The proposed system will not only be us$dtu the revenue department regarding information
updating, query, reporting, customisation, leakagéection and predictive modelling but will also be
beneficial for other system stakeholders regardlirgidentification of the legal precinct of the@rspective
land. For the land acquisition plan for infrasturetdevelopment a man-machine interface model ndddas
capturing, ground truthing, plot details, land ghmtetails and acquisition plans more accuratelesgltime
consuming. At present NRLMP is only used for laedards and revenue collection, but through interfaic
different stakeholders it may play a pivotal rade decision making.

Figure 3: Baseline Information Mapping

Base Line information Module: The base line infotima module basically comprises a map, graphideras
image, base line information, attribute data relate spatial information in one platform i.e. Geaygnic
Information system (GIS). The module will have tagpability of querying building, and presentatidrihe
result of the query in both graphical and tabuleespntation through overlay analysis. The inforomati
system will have zooming facilities starting fronildr 2 million scale and zooming up to 1: 500 scale
depending on the resolution imagery and the le¥edtody (Figure:3). The information content of this
module will be a cadastral map showing details atheland parcel with physiography, demography,
landuse, physical and social infrastructure, sesiocation, housing, open areas, transportgtioad, rail,
waterways), utilities (water supply, electricityhpt spots, location of monuments, polluted stretiche
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problem areas, tourist spots, pilgrim areas, trigtlements, earth quack prone areas, their emaeatal
status and their details etc.

Organisational Interface Module: Broadly speakimghie Indian scenario the development, managenmeht a
decision making bodies are government organisatiateselopment agencies, private developers,
engineering firms and NGOs. But these bodies aparate. This module will have three sub modules
focusing on highways, state roads and others ro@lkis module will contain alphanumeric data like
Jamabandi, Khasra Girdawari, Pedigree Sheet. Tsie baoklet to be incorporated in this module il
government notifications, norms, infrastructure elepment standards various gazetteer, guidelines an
directions published by government.

Public Participation Module: Public participatios ane of the major tasks of the land acquisiticocess.
The module will act as a platform for sharing ti@npand progress of land acquisition in this corapséed
interface. This module will contain land parcel akst status of acquisition process, disbursemdnt o
compensation and public grievances.

The system management and maintenance module: mbtule deals with the maintenance and
management of the LRIMS in the land acquisitiortesysitself. It is basically a user management medud
deals with the various authorisations for accessying, updation, modification of data, informatietc.
The user management function may add and delets og¢he system and the module-wise authorisation
will also vary. The data, graphic and map updatimay be authorised to different users to update the
baseline and other information. The system managew# be at block level, district level and stdével.

The average users will only be able to use datys@e and compare the data but are not able tegeadd,
delete or modify it.
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Fig 4: Public participation Module

7 TRADE-OFFS AND ITS OPTIONS

Though the specifics will vary from country to coynand region to region, a comprehensive strafegy
facilitating sustainable land and natural resomemagement contains four main components. They are:

« Policy and Sector Work: Further empirical work ecassary to clarify the private and social costs
and benefits of alternative land use systems. Dfé&leind synergies need to be identified and
quantified where possible. Policy makers need so@brmation when deciding on the relative
priorities for the alignment of producer and consumrice incentives, fiscal and financial subsidies
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licensing fees and taxation, and the structure dtegtion in the context of a country’s
environmental and social policy objectives.

Research and Technology: Rrevitalisation of investinin infrastructure will be needed to undertake
SLM strategies and programmes at the country aalbgical zone levels. Emphasis must be given
to the adaptation and improvement of technologssoaated with agricultural intensification, the

management and rehabilitation of forest cover insgwe watersheds, and more effective water
management (to avert salinisation and mitigatedilog) on irrigated and bottom land.

Information Management System and Its Implementatiotegration of Field Measurement Books
(FMB) and alphanumeric data are indispensable te lzafully-fledged LRIMS. The technologies
like GIS, spatial data warehousing and the webvarg helpful to generate a complete LRIMS. All
Block offices will have the right to update infortitan as well as to keep track of ownership, crop
yield and revenue, as well as land acquisitiorustan it. With the aid of these recent technologies
all land record information will be under a fingpr{click of mouse). The implementation of this
interface will help:

A gateway to dynamic planning: A developing counike India which is in the transition stage of
office automation this information system will at a platform of integration of the traditional alat
and information system with the modern and dyna&ife based information system.

Efficient data management: Land acquisition needsda range of data and information. In the GIS
platform data and information are stored at diffiereoverage levels. This assists integration and
differentiation of graphic and data base infornmatidgth the data table and text.

Tools for data analysis: This information systers tiae capability of performing user - based data
queries. The types of data analyses used by inicasre planners, developers, decision makers,
land owners will be different from the that of aeadcs and the general public. All users will
retrieve, plot, and analyse the data accordinbeo tequirements.

Transparent planning: With the dynamic nature ef itiformation flow planning, monitoring and
management will be more transparent.

Active public participation in planning: The progosinformation system will be web based, not
software biased so that information technology lbampened with any operating system. As all the
information is easily available people will be alttetake active part in the land acquisition and
developmental activity.

For instance, there is growing recognition by decisnakers that problems at the intersection oicaljure
and environmental management, climate-change,anti\iegetative cover change, with their relatedasoc
and economic consequences, will be at the forefiorthe new century. Technological advances in GIS
fostering the integration of satellite imagery wither data (such as socio-economic or health ca®)
opening new ways to synthesise complex and divgesgraphic data sets, thus creating new opporgniti
for collaboration among natural and social sciegntésid decision makers at all levels.

Knowledge Sharing and Extension: For improved laxathagement practices, it will be important to

build innovation into national extension programraoesler natural resource management initiatives.
A major advantage of these innovations is that tre site-specific and often are readily acceptabl

to locals. The incorporation of an innovative witla systematic approach can significantly improve
the performance of natural resource conservation.

Incentive Priorities and Financing: SLM practices dikely to be adopted where agriculture is
important for rural livelihoods, where agricultutahd is in short supply, and/or where SLM has the
potential to increase yields of high-value cropsooidentify environmental fragile areas. Policies
facilitate SLM are more likely to be successfultlifey provide tangible benefits to individual
households or communities by emphasising enhangeduliural productivity, food security, and
income, rather than by controlling land degradatimthis context, a policy framework which
provides for market access and attractive prodpdees is essential to SLM. In addition to offering
policy incentives, normally operating at price acmbt margins sufficient to redirect the private
sector’s utilisation of resources in directionsrded socially desirable, achieving SLM will require
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additional investment in research and technologyeg®ion, knowledge dissemination, and the
integration of knowledge and policies at approprigtatial and temporal levels.

The costs of these investments can be considenaldecas where severe degradation has already taken
place, often over decades and even centuries, hasven those areas that will be hard hit by iasiag
climate variability and eventual climate changeudtgovernments will need to (a) realistically assbe
availability of resources; then (b) prioritise istments to rehabilitate the most egregiously dachdayeds

and soils (as measured, primarily, by the oppotyuoosts of taking no action); (c) develop a realis
phasing of investments; (d) set forth financinggleand (e) seek agreements with likely benefiesaim the
private sector and civil society, for them to papate in programme implementation and to shareraom

of the costs in accordance with agreed mechanisms.

8 CONCLUSIONS

A large area of formerly productive land has beendered unproductive due to natural or man- made
activities or government policies. Caution is regdiin interpreting the extent of land degradatidowever,
there is a general consensus that it is far lepsrestve to prevent land degradation via the appicaof
good management, based on both cultural and daiekiowledge than to rehabilitate degraded lamd] a
that where land is truly degraded, significant picitbn and ecosystem service benefits can resutt the
rehabilitation of degraded lands. Given the scélpotential benefits and negative effects, it isesdial for
problem diagnosis, assessments of resource usaadites, and cost-benefit analyses to be conduated
appropriate spatial and temporal levels. More emsighaeeds to be placed on planning and implementati
Given the transboundary effects of land, water, athér resource management costs and benefitdablgui
regional arrangements and treaties will need tedresidered and revised as necessary. Propertys right
resources such as land, water, and trees haveftneaoh to play a fundamental role at the nexus ofepy
reduction, resource management, and environmergahgement. The property rights held by poor people
represent key household and community assets thgtprovide income opportunities, ensure access to
essential household subsistence needs (water, fioeld and medicines), and insure against livelthask.
Poorer groups tend to rely more heavily on custgnaarinformal rights. It is unlikely that SLM careb
achieved in the absence of explicit attention topprty rights.To stimulate the involvement of lo¢al
private investors in land-friendly commercial aittes would relieve pressures on the budget foiqadee
programme finance while bringing to bear some efftaxibility and responsiveness needed to addiess
physical and financial contingencies associated wlie kinds of investments required. The use & ris
reduction or guarantee funds or the provision suiance, partially underwritten by government, rhigh
prove sufficient to induce a strong private secesponse. Overall SLM will act as a tool for demnsi
making.
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