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Policy matrix for sustainable soil management 
and climate-resilient agriculture 
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Land governance, extension and advisory services, finance and market, local governance and co-
operation models, together with monitoring and evaluation at all stages are important for the deve-
lopment of policy matrix towards sustainable land management (SLM) and climate-resilient 
agriculture. Addressing tenure insecurity at intra-household level by giving women access to land-
use rights, legal recognition and protection of land tenure, involving different stakeholders in  
policy-making processes, and integration of SLM into community development plans are pivotal for  
development of the policy. In addition, adoption of ICT, incorporating externalities for making eco-
nomic decisions, accounting for capital invested in the face of climate change, strengthening local 
and community governance structures, and development of voluntary guidelines on SLM in sync 
with local law are essential elements for the development of such a policy. 
 
Keywords: Climate-resilient agriculture, policy matrix, soil health, sustainable land management. 
 
TO capture the evidence of positive impacts to soil, envi-
ronment and livelihood, a policy matrix was synthesized 
by extracting useful insights from success stories and 
case studies, mainly from Africa and a few from Asia, for 
the formulation of broader development strategies and 
policy recommendations for achieving sustainable land 
management (SLM) and climate-resilient agriculture. The 
four dimensions of land governance, extension and advi-
sory services, finance and market, local governance and 
cooperation models, together with monitoring and evalua-
tion at all stages are important for creating an enabling 
environment for sustainable and climate-resilient agricul-
ture. Adoption of ambitious global targets on sustainable 
development and climate action does not provide answers 
regarding how to achieve these goals, especially related to 
environment and soil, i.e., SDG 13 and SDG 15 goals on 
the ground. The adaptive management approaches that  
allow alignment with local realities are key to successful 
implementation of the sustainable development goals 
(SDGs) on the ground. 

Land governance 

Experiences of success stories from Burkina Faso and 
Kenya in Africa showed that addressing tenure insecurity 
at intra-household level and giving women access to 
land-use rights which encouraged men to support wom-
en’s land ownership and convinced authorities at the local 

body to lend support, was found useful to take decisions at 
their own space. Women’s access to resources is largely 
determined at the local level. The objective of these nego-
tiations was to change existing tenure arrangements  
towards enhanced equality and security for women. 
Changing traditional tenure arrangements towards more 
equitable access to land therefore, needs locally led and 
culturally sensitive processes. Governance and develop-
ment are intertwined, and there exists a strong positive  
association between governance indicator and develop-
ment outcome1,2. Upscaling of SLM at the local level 
faced a major bottleneck due to lack of women’s access 
to and control over land, despite the major contributions 
they make to food security and household income. Eco-
system-based adaptation through coordinating and engag-
ing key stakeholders and actors stimulates positive results 
in SLM. 

Extension and advisory services 

Involving different stakeholders in policy-making 
processes is important for mainstreaming of successful 
SLM practices into policies. The broad clusters of strate-
gies relating to an enabling environment are: identifying 
the first-line champion from the farmers to sustain SLM 
technologies, building capacities of such champions to 
equip them with soft skills, strengthening and building 
capacities of local institutions and developing strong  
linkages between researchers and farmers. The future of 
extension lies with: the scalability of technologies, digital 
platforms, diversification of its purpose and profiling its 
case to the political level. Ensuring budget allocation is 
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possible through integration of SLM into community-
development plans and adoption of ICT (information and 
communications technology) by different actors. There is 
an urgent need for mainstreaming of rational traditional 
SLM practices in development policies and programmes, 
as well as for raising the profile of extension services at 
the political level. 
 Engaging civil society organizations (CSOs) in land 
tenure agreements, involving partners at different stages 
of planning process, supporting appropriate legal me-
chanisms, creating a platform to bring together local and 
communal legal entities for effective and meaningful 
consultation, developing inclusive platforms to operatio-
nalize actions; and building capacity to monitor and  
document the success stories as evidence to further  
inform policy making at national and regional levels are 
few strategies for success. Cross-country regression anal-
ysis of 40 nations showed that trust was higher in coun-
tries with less income inequality and a more reliable legal  
mechanism3. 

Finance and market 

Financial institution and refinancing can be a game chan-
ger in the market with its focus on catalysing the private 
sector to direct resources to scale up SLM practices 
through creating a pipeline of bankable projects. Finance 
and market require a paradigm shift to incorporate exter-
nalities for making economic decisions, and account for 
capital invested in the face of climate change. Creating an 
enabling environment by providing opportunities for refi-
nancing and provision of loans to farmers along with  
microfinancing programmes, especially for women, and 
handholding to establish farmer–producer organizations 
are the need of hour. Building trust is also important for 
finance, as low trust environment reduces investment4. 
Steps like incorporating external costs, inclusive carbon 
markets, offering incentives for smallholders to invest in 
SLM, and accounting for benefits of biodiversity into 
economic and financial decision-making are also war-
ranted. Limited financing for the SDGs requires achiev-
ing multiple benefits for investment, linking SLM actions 
to other goals at the local level. 

Local governance and cooperation models 

Strategies should focus on strengthening local and com-
munity governance structures which underpins all other 
strategies related to supporting access to land for women, 
secure extension services as well as access to markets and 
finance. Trust and civic cooperation was found to have 
significant impact on development5. Although there are 
challenges in linking statutory and customary gover-
nance, we need to find complementarities rather than 
competing against each other together with increased col-

laboration among different service providers and local 
governments as a platform for dialogue. Also, interna-
tional legal frameworks can support rights-based ap-
proaches to SLM at the local level. Another strategy 
could be development of voluntary guidelines on SLM in 
sync with local law through stakeholder consultation and 
implementation through pre-eminent NGOs. On integrat-
ing local regulatory initiatives into policy, legal and insti-
tutional frameworks, inter alia, for increased advocacy 
and awareness raising, capacity building at institutional 
and individual levels, and multi-stakeholder platforms are 
essential to ensure the full and meaningful participation 
of all stakeholders.  
 Experiences from Benin, Africa, showed the impor-
tance of community mobilization for land sustainability. 
In this case, municipality was used successfully as an  
intermediary for the transfer of technology. It was con-
cluded that for successful implementation and sustaina-
bility, benefits need to be equitably shared in the project 
area. It was observed that strong involvement of actors 
responsible for implementing rural development initia-
tives, such as public agricultural extension institutions 
and the district administration, is key to bringing these in-
itiatives to scale. For example, by means of their active 
participation throughout the process, the district adminis-
tration acquired the necessary institutional knowledge to 
replicate this process in other villages. Also to retain 
youth in agriculture, there is an urgent need to include 
different practices, such as hydroponics. 
 The importance of effective packaging of local gover-
nance initiatives and involving civil society networks to 
translate these messages to influence decision makers at 
higher levels; lobbying relevant stakeholders to ensure 
that community guidelines are not only incorporated in 
policy but are also, wherever possible, enshrined into 
law, and conducting awareness campaigns are some of 
the check points to ensure the implementation of such 
guidelines. The proposed strategies must be reformulated 
wherever necessary, to address and operationalize at the 
local, sub-national and national levels. Issues regarding 
the common property management vis-à-vis land degra-
dation need to be addressed adequately. This is important 
in the Indian context, wherein the livelihoods of tribal 
and small and marginal farmers are dependent on com-
mons, i.e. natural resources accessible to all members of a 
society; role and engagement in governance and man-
agement of soil degradation issues in commons, will be 
critical. 

Conclusion 

Women’s land rights are a prerequisite to achieving SLM. 
Efforts to develop locally led tenure frameworks to guar-
antee women’s access to and ownership of land from the 
household and community level to ensure legitimacy; 
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amplifying advocacy by linking with civil society organi-
zations, and ensuring that such local agreements are  
formally recognized at the sub-national and national  
levels. There is an urgent need to create responsible rural 
governance besides strengthening of microfinance and 
other institutions for channelizing capital flow to far-
mers/other community groups. 
 Common advocacy platforms and interaction between 
parties to exchange ideas are central to advance healthy 
land and agricultural activities. Traditional practices 
along with revival in the traditional decision-making  
systems to manage natural resources, especially in dry-
land areas, were found to provide positive results. An im-
portant condition for the success of community-led land-
lease guidelines through community dialogue with close 
involvement of village and community leaders as well as 
local authorities, rather than being imposed from the out-
side, enhanced the legitimacy and eased adoption within 
the community and legal system. The above discussion 
clearly demonstrates that opportunities do exist to create 
an enabling environment for sustainable and climate-
resilient agriculture vis-à-vis maintenance of soil health. 
 The core policy should revolve around enabling global 
solutions at the local level in sync with good rural  
 
 

 
 
Figure 1. Key matrix for sustainable land management and climate 
resilient agriculture. 

governance incorporating all broad ingredients (Figure 
1). There is an urgent need for commitment to support 
and engage marginalized populations in SLM, emphasiz-
ing the need to scale-up successful case studies and fur-
ther improve technical and functional capacity-building. 
Also, there is an urgent need to translate scientific evi-
dence into action for finding solutions to the paradox of 
growing hunger in some parts of the world while there is 
significant food waste in other parts. The legal recogni-
tion and protection of communal land tenure, land use 
and land management rights for pastoral communities, 
developing increased political will through advocacy and 
lobbying are few other issues that need attention. The  
Indian soil policy is also long-awaited; hopefully, the 
above check points will also serve as pillars to develop a 
robust workable policy. 
 
 

1. Reynolds, L. G., The spread of economic growth to the Third 
World: 1850–1980, J. Econ. Lit., 1983, 21, 941–980. 

2. Kaufmann, D., Kraay, A. and Zoido-Lobatàn, P., Governance mat-
ters. Policy Research Working Paper No. 2196, The World Bank 
Development Research Group Macroeconomics and Growth and 
World Bank Institute Governance, Regulation, and Finance, 1999. 

3. Zak, P. J. and Knack, S., Trust and growth. IRIS Centre Working 
Paper No. 219, University of Maryland, College Park, MD, USA, 
1998. 

4. Zak, P. J. and Knack, S., Trust and growth. Econ. J., 2001, 111, 
295–321. 

5. Knack, S. and Keefer, P., Does social capital have an economic 
payoff? A cross-country investigation. Q. J. Econ., 1997, 112, 
1251–1288. 

 
 
ACKNOWLEDGEMENTS. I thank ICAR for timely approval of  
deputation, Deutsche Gesellschaft für Internationale Zusammenarbeit 
for funding the visit, and Töpfer, Müller, Gaßner – Think Tank for Sus-
tainability (TMG Research), Germany for facilitating discussions and 
providing useful insights during the Global Soil Week-2019 during 26–
30 May at ICRAF, Nairobi, Kenya. 
 
 
Received and accepted 6 July 2019 
 
doi: 10.18520/cs/v118/i2/199-201 

 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


