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Agricultural Technology Adoption Initiative
Policy Insights

Evidence-based insights on agricultural technology
adoption in the developing world




ATAI Background

. The mission of the Agricultural Technology
Adoption Initiative (ATAI) is to develop and
rigorously test programs that improve the
adoption and profitable use of agricultural
technology by small-scale farmers in South
Asia and Sub-Saharan Africa.

. ATAl is a collaboration betweenresearchers at
MIT’s Abdul Latif Jameel Poverty Action Lab (J-
PAL) and UC Berkeley’s Center for Effective
Global Action (CEGA).

. ATAI funds well designed randomized
controlled trials (RCTs) that tell us whatis most
effective in promoting profitable agricultural
technology adoption or the impact
technology adoption has on smallholder
farmers’ lives.

. With generous support from DFID and the Bill
and Melinda Gates Foundation, ATAI has
funded 40 unique projects and affected
thousands of smallholder farms throughout
South Asia and Africa.
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Policy Insights: Credit and Savings




Credit and Savings: Context

« Standard microfinance-type capitalis often unavailable to or
Inappropriate for farmers.

« Banks often do not lend to the agricultural sector.

— Without liquid capital, farmers are constrained in their ability to invest
optimally in productivity-enhancing agricultural technologies or practices.
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Credit & Savings: Evidence-based Insights

« Access to capital has been proven to affect agricultural activity, yet take up of
credit products is generally low

« Lack of creditis unlikely the primary constraint to agricultural investment

— Increasing creditinisolation from addressing the risk that farmersface is unlikely to be
effectivein encouraging agricultural technology adoption

« Some strategies have proven effective inincreasing smallholders’ access to
liquidity
— Improved information about borrowersimproves credit market performance
— Flexible collateral arrangements like crop inventory or asset-collateralization
— Accountingfor farmers’ seasonal distribution of income
 Using crops as collateral (harvestinventory credit schemes), savings (storage solutions)

« Allowing farmers to delay repayment of a loan until after harvest and/or helping farmers
save for inputs at planting time can increase purchase of inputs.

« Labelsor commitment devices to allocate resources for certain times
. Evidence from 18 studies

Ashrafet al. 2006, Banerjee et al. 2013, Basu & Wong 2012, Beaman et al. 2014, Boucher et al. 2008, Burke 2014, Carter et al. 2013,
Casaburiet al. 2014 Crepon et al. 2015, De Janvry 2010, De Laat et al. forthcoming, Duflo et al. 2008, Fink et al. 2014, Gine et al.
2010, Gine et al. 2011, Karlan et al. 2010, Matsumoto et al. 2013, Tarozzi et al. 2013
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http://qje.oxfordjournals.org/content/121/2/635.abstract
http://www.nber.org/papers/w18950
https://mpra.ub.uni-muenchen.de/51219/
http://www.nber.org/papers/w20387
https://arefiles.ucdavis.edu/uploads/filer_public/2014/06/19/risk_rat_pub_version.pdf
http://www.cegadev.org/assets/cega_events/61/5A_Entrepreneurship_and_Microenterprise.pdf
http://ajae.oxfordjournals.org/content/95/5/1345.extract
http://www.3ieimpact.org/en/publications/3ie-impact-evaluation-reports/3ie-impact-evaluations/3ie-impact-evaluation-report-14/
https://www.aeaweb.org/articles.php?doi=10.1257/app.20130535
http://www.sciencedirect.com/science/article/pii/S0304387809000984
https://www.aeaweb.org/articles.php?doi=10.1257/aer.98.2.482
http://www.nber.org/papers/w20218
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1633517
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1904244
http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6975.2010.01406.x/abstract;jsessionid=C73E0EE53A132D951E811DBDBD8DE3F0.f02t03?systemMessage=Wiley+Online+Library+will+be+disrupted+on+24th+October+2015+at+10:00-10:30+BST+/+05:00-05:30+EDT+/+17:00-17:30++SGT++for+essential+maintenance.++Apologies+for+the+inconvenience&userIsAuthenticated=false&deniedAccessCustomisedMessage=
http://link.springer.com/chapter/10.1007/978-94-007-5760-8_12
http://repositori.upf.edu/handle/10230/21806

Credit & Savings: Emphasis for Future Research

« Lending products using flexible collateral (leasing)
— Encourage loan take-up while providing well-timed access to capital

« Credit, savings, storage, etc. products based on timing in the
agricultural cycle

— Financial products which account for seasonal fluctuationsin farmer
liguidity, optimal investment in inputs and crop and input prices.

 Institutionsthat can bolster information about borrowers (credit
bureaus, fingerprinting)

— Facilitate dynamicincentivesto improve credit market performance
where social guarantees of repayment are undermined by aggregate
risks.
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Credit & Savings: Citations

. gggrg;,ZN., Karlan, D., & Yin, W. (2006). Tying Odysseus to the mast: Evidence from a commitment savings product in the Philippines. The Quarterly Journal of Economics, 121(2),

. Banerjee, A., Duflo, E., Glennerster, R., & Kinnan, C. (2013). The miracle of microfinance? Evidence from a randomized evaluation. National Bureau of Economic Research (NBER)
Working Paper 18950.

. Basu, K. & Wong, M. (2012). Evaluating seasonal food security programs in East Indonesia. Munich Personal RePEc Archive (MPRA) Working Paper 51219.

. Beaman, L., Karlan, D., Thuysbaert, B., & Udry, C. (2014). Self-Selection into Credit Markets: Evidence from Agriculture in Mali. National Bureau of Economic Research (NBER)
Working Paper 20387.

. Boucher, S.R., Carter, M. R., & Guirkinger, C. (2008). Risk rationing and wealth effects in credit markets: Theory and implications for agricultural development. American Journal of
Agricultural Economics, 90(2), 409-423.

. [ATAI] Burke, M. (2014) "Selling low and buying high: An arbitrage puzzle in Kenyan villages." Working Paper.

. Carter, M. R., Laajaj, R., & Yang, D. (2013). The Impact of Voucher Coupons on the Uptake of Fertilizer and Improved Seeds: Evidence from a Randomized Trial in
Mozambique. American Journal of Agricultural Economics, 95(5), 1345-1351.

. Casaburi, L., Glennerster, R., Suri, T., & Kamara, S. (2014). Providing collateral and improving product market access for smallholder farmers: Arandomized evaluation of inventory
creditin Sierra Leone. 3ie ImpactEvaluationReport14. July 2014.

. Crépon, B., Devoto, F., Duflo, E., & Pariente, W. (2015). Estimating the impact of microcredit on those who take it up: Evidence from a randomized experimentin Morocco.
American Economic Journal: Applied Economics, 7(1), 123-50.

. De Janvry, A., Mclintosh C., & SadouletE. (2010). "The supply-and demand-side impacts of credit market information." Journal of Dev elopment Economics, 93(2), 173-188.

. [ATAI] De Laat, J., Jack W., Kremer M., & Suri T. (forthcoming). “Expanding Access to Micro Credit: The Role of Asset-Collateralized Loans.”

. Duflo, E., Kremer, M., & Robinson, J. (2008). How high are rates of return to fertilizer? Evidence from field experiments in Kenya. American Economic Review, 98(2), 482-88.

. [ATAI] Fink, G., Kelsey Jack B., & Masiye F. (2014). Seasonal credit constraints and agricultural labor supply: Evidence from Zambia. National Bureau of Economic Research (NBER)
Working Paper 20218.

. Giné, X., Goldberg, J., & Yang, D. (2010). Identification strategy: Afield experimenton dynamicincentivesin rural credit markets. Working paper.

. Giné, X., Goldberg, J., Yang, D., & Brune, L. (2011). Commitments to Save: AField Experiment in Rural Malawi. World Bank Policy Research Working Paper 5748.

. Karlan, D., Kutsoati, E., McMillan, M., & Udry, C. (2010). Crop priceindemnified loans for farmers: A pilot experiment in rural Ghana. Journal of Risk and Uncertainty, 78(1), 37-55.

. Matsumoto, T., Yamano, T., & Sserunkuuma, D. (2013). “Technology adoption in agriculture: evidence from experimental intervention in maize production in Uganda”. In An African

Green Revolution (pp. 261-278). Springer Netherlands.

. Tarozzi, A., Desai, J., & Johnson, K. (2013). On the impact of microcredit: Evidence from a randomized intervention in rural Ethiopia. Barcelona GSE Working Paper Series 741.
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Policy Insights: Risk




Risk: Context

« Systematic risks of agricultural production play an importantrole in
farmers’ agriculturalinvestment decisions.

— Weather, natural disasters, pests, and disease can jeopardize farmers’
ability to recoup theirinvestments at harvest

— Risks can depress productive input use

 Risk mitigating strategies for smallholders, such as insurance and stress-
tolerant inputs, can impactyields and farmer welfare

J-PAL | CEGA | ATAI
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Risk: Evidence-based Insights

Standalone weatherindex insurance can increase risk-taking in production

decisions, but has limited commercial viability at market prices.

Index insurance products suffer from low demand at market prices.

« 16% average take up at full market prices, and a 50% subsidy only increases
demandto 38%

Linking credit with insurance has mixed results and suffers from low demand
Demand for insurance increases when farmers observe payouts over time

Improving financial literacy and understanding of an insurance product
Increases take-up, but the cost of the training is much higher than the full cost

of premiums.
Adopting insurance can increase risk-taking in production decisions.

« New risk-mitigating crop varieties provide a promising alternative to insurance
that can reduce farmers’ risk and produce higher yields

e Evidence from 13 studies

Cai et al. 2010, Cai 2013, Cole et al. 2013, Cole et al. 2014, Dar et al. 2013, Gine & Yang 2009, Gunnsteinson 2014, Janzen & Carter

2013, Karlan et al. 2010, Karlan et al. 2012,, Mcintosh et al. 2013, Mobarak & Rosenzwiq 2012, Mobarak & Rosenzwiq 2014
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http://www.nber.org/papers/w15396
https://mpra.ub.uni-muenchen.de/46861/
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http://www.nber.org/papers/w19702
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http://onlinelibrary.wiley.com/doi/10.1111/agec.12024/abstract
http://www.econ.yale.edu/growth_pdf/cdp1007.pdf
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Risk: Emphasis for Future Research

 Risk-protective seeds and technology

— Achieve the benefits of insurance to farmers while decreasing aggregate
exposure of agricultural system to weather

e Meso-levelinsurance

— Focus on supply side by providing insurance to institutions (financial or
governmental) that are exposed to weather risk

« Use of free insurance as a form of social protection

— May be able to achieve a multiplier effect by releasing farmers’ production
decisions from risk constraints

« Strategiesto reduce basisrisk in index insurance products

— Offer index insurance to groups who already provide informal risk pooling for
idiosyncratic risks

— Improving data to more closely alignindex triggers and experienced losses at
the farm level

Carteret al. 2014, Dercon et al. 2012, Mobarak & Rosenzwiqg 2012
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Risk: Citations

. Cai, H., Chen, Y., Feng H., & Zhou L. A. (2010). Microinsurance, Trust and Economic Development: Evidence from a Randomized Natural Field Experiment. National
Bureau of Economic Research (NBER) Working Paper 15396.

. Cai, J. (2013). The Impact of Insurance Provision on Households' Production and Financial Decisions. Working Paper. Munich Personal RePEc Archive (MPRA)
Working Paper 46864.

. Carter, M. R., Laajaj, R., & Yang, D. (2013). The Impact of Voucher Coupons on the Uptake of Fertilizer and Improved Seeds: Evidence from a Randomized Trial in
Mozambique. American Journal of Agricultural Economics, 95(5), 1345-1351.

. Cole, S., Giné, X., et al. (2013). “Barriers to household risk management: Evidence from India.” American Economic Journal: Applied Economics, 5(1), 104-135.

. Cole, S., Giné, X., & Vickery J. (2014). “How Does Risk Management Influence Production Decisions? Evidence from a Field Experiment.” Harvard Business School
(HBS) Working Paper 13-080.

. Dar, Manzoor, Alain de Janvry, Kyle Emerick, David Raitzer, and Elisabeth Sadoulet. 2013. “Flood-tolerantrice reduces yield variability and raises expected yield,
differentially benefitting socially disadvantaged groups.” Scientific Reports 3, Article number 3315

. Dercon, S., Hill R., Clarke D., Outes-Leon|., & Taffesse A. (2012). “Offering rainfallinsurance to informal insurance groups: evidence from a field experiment in
Ethiopia.” Journal of Development Economics, 106,132-143.

. Giné, X. & Yang D. (2009). Insurance, credit, and technology adoption: Field experimental evidence from Malawi. Journal of Development Economics, 89(1), 1-11.

. Gunnsteinson, S. (2014). Identifying Information Asymmetriesin Insurance: Theory and Evidence on Crop Insurance in the Philippines. Working Paper.

. Janzen, S. & Carter, M. R. (2013). After the Drought: The Impact of Microinsurance on Consumption Smoothing and Asset Protection. National Bureau of Economic
Research (NBER) Working Paper 19702.

. Karlan, D., Kutsoati, E., McMillan, M., & Udry, C. (2010). Crop price indemnified loans for farmers: A pilot experimentinrural Ghana. Journal of Risk and
Uncertainty, 78(1), 37-55.

o [ATA(I])KarIan, D., Osei, R. D., Osei-Akoto, |., & Udry, C. (2012). Agricultural decisions after relaxing credit and risk constraints. The Quarterly Journal of Economics,
129 (2): 597-652.

. [ATAI] Mclintosh, C., Sarris A., & Papadopoulos, F. (2013). Productivity, credit, risk, and the demand for weather index insurance in smallholder agriculture in
Ethiopia. Agricultural Economics, 44(4-5),399-417.

. Mobarak, A. M. & Rosenzweig, M. (2012). Selling formal insurance to the informally insured. Yale University Economic Growth Center Discussion Paper.

. Mobarak, A. M. & Rosenzweig, M. (2014). Risk, Insurance and Wages in General Equilibrium. National Bureau of Economic Research (NBER) Working Paper 19811.
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Information: Context

« Farmersface arange of potential productiontechnologies and
practices to choose from. Information helps famers assess novel
technologies, their risk profile and potential profitability

« A farmer’sdecisionto adopt a new technology requires several types
of information:

— That it exists
— Something about its benefitsand costs
— How to use it effectively

J-PAL | CEGA | ATAI
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Information: Evidence-based Insights

Agricultural extension is the most common model to transmit information to
farmers, but the use of traditional extension servicesis [ow.

— Extensionservices have sometimes beenineffective because they promote a
technology that is unprofitable.

— However, extensionmay be effective when providing information on a profitable
practicethat overcomesa behavioral biaslike procrastination.

« Adapting the pedagogical model can impact agricultural activity

— Information thatis more easily accessible or more tailored toindividual farmers at a
given momentin time can be effectivein changing practices.

— Trainersare more effective at improvingtechnology adoption when incentivized.

— Farmersmay be more likely to follow advice from someone similarto them or from
multiple peoplein their network.

« Training can be effective in increasing adoption in the context of new or novel
technologies such as risk reducing seeds.

e Evidence from 13 studies

Beaman et al. 2015, BenYishay & Mobarak 2014, BenYishay et al. 2015, Blair et al. 2013, Casaburi et al. 2014, Cole & Fernando 2012
Duflo et al. 2008 Hanna et al. 2012, Islam 2014, Kondylis et al. 2014 Waddington et al.
2014
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Information: Emphasis for Future Research

 Information provisionin the context of the adoption of novel
technology

— Focus training efforts on things that farmers wouldn’t already be able to
figure out: unobservable traits, novel technologies.

« Makingtargeting more efficient using information networks

— Information networks are important for driving adoption, so target training
efforts on ‘central individuals’.

« Mechanisms to tailorinformation more precisely to individual farmers’
contexts

— Precision agriculture: disaggregate blanketrecommendations, moveto
tailored extension advice based on local soil quality, crop requirements.

J-PAL | CEGA | ATAI 17



INnformation: Citations
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Economic Research (NBER) Working Paper 20387.

. [ATAI] Beaman, L., Ben Yishay, A., Magruder, J., & Mobarak, A. M. (2015). Can Network Theory-Based Targeting Increase Technology Adoption?
Working Paper.

. BenYishay, A., Jones, M., Kondylis, F., & Mobarak, A. M. (2015). Are Gender Differences in Performance Innate or Socially Mediated? Working Paper.

. Blair, R., Fortson, K., Lee, J., & Rangarajan, A. (2013). Should Foreign Aid Fund Agricultural Training? Evidence from Armenia August 2013.
Mathematica Policy Research Working Paper 19.

. Casaburi, L., Glennerster, R., Suri, T., & Kamara, S. (2014). Providing collateral and improving product market access for smallholder farmers: A
randomized evaluation of inventory credit in Sierra Leone. 3ie Impact Evaluation Report 14. July 2014.

. [ATAI] Cole, S., & Fernando, A. N. (2012). The Value of Advice: Evidence from Mobile Phone-Based Agricultural Extension. Harvard Business School
(HBS) Working Paper 13-047.

. Duflo, E., Kremer, M., & Robinson, J. (2008). How high are rates of return to fertilizer? Evidence from field experiments in Kenya. American Economic
Review, 98(2). 482-88.

. [ATAI] Duflo, E., Schilbach, F., Robinson, J., Islam, M., & Kremer, M. (forthcoming). Examining barriers to fertilizer use in Kenya.

. Hanna, R., Mullainathan, S., & Schwartzstein, J. (2012). Learning through noticing: theory and experimental evidence in farming. National Bureau of
Economic Research (NBER) Working Paper 18401.

. [ATAI] Islam, M. (2014). Can a Rule-of-Thumb Tool Improve Fertilizer Management? Experimental Evidence from Bangladesh. Working Paper.

. Kondylis, F., Mueller, V., & Zhu, S. J. (2014). Seeing is believing? Evidence from an Extension Network Experiment (August 1, 2014). World Bank Policy
Research Working Paper 7000.

. [ATAI] Tjernstréom, E. (2015). Signals, Similarity and Seeds: Social Learning in the Presence of Imperfect Information and Heterogeneity. Working
Paper.

. Waddington, H., Snilstveit, B., Hombrados, J. G., Vojtkova, M., Anderson, J., & White, H. (2014). Farmer field schools for improving farming practices

and farmer outcomes in low-and middle-income countries: a systematic review. Campbell systematic reviews, 10(6).
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Input/Output Markets: Context

 Insub-Saharan Africa, farmers often operate in shallow markets where
iInvesting in inputs and technologies that increase yields may not
Increase farmer profit.

— Poorlylinked markets mean that farmers may receive lower prices from
local marketsflooded with increased supply.

 Increasing farmers’ access to deeper output markets may open
opportunities to improve profits and increase farmers uptake of inputs
that improve yields.

 Ifinformation constraints prevent farmers from knowing prevailing prices
at different markets, accessing price information could lead to much
larger profits by farmers.

J-PAL | CEGA | ATAI 20



Input/Output Markets: Evidence-based Insights

« Simply providing price information to farmers is unlikely to have
significant effects on farmer incomes or price levels.

— Information alone does not give farmers strong bargaining power in the
presence of high transport costs.

« Yet providing price information to intermediaries or producers with
direct access to markets, market prices converge and producers may
benefit.

e Evidence from 5 studies

Aker 2010, Fafchamps & Minten 2012, Govyal 2010, Jensen 2007, Mitra et al. 2015
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Input/Output Markets: Emphasis for Future Research

 |Islacking infrastructure a primary barrier to agricultural technology adoption?

« Do enforceable contracts betweenfarmers and purchasers improve supply
chains with benefits to farmers and/or traders?

— Contract farming may create economies of scale and could facilitate access
to technologies, financial services, and output markets.

« Doescrop quality information get passed along the value chain and are
higher-quality outputsrewarded?

— Buyers and sellers may not trust each other, and/or farmers may be most
strongly rewarded by quantity rather than quallty Evidence on value chain
dynamics could help explain low investment in quality-enhancing
technologies.

 RCTs that can identify if/how market shallowness (marketswhere large orders
lead to significant price fluctuations) may be a significant constraint to
positive investment.

Ali 2011, Ashrafet al. 2009, Brambilla & Porto 2011, Casaburi et al. 2013, Casaburi & Reed 2014, Casaburi et al., forthcoming
Fafchamps et al. 2008, Hoffmann et al. 2013, Raballand et al. 2011
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http://www.aae.wisc.edu/mwiedc/papers/2011/Ali_Rubaba.pdf
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http://oep.oxfordjournals.org/content/63/4/740
http://papers.ssrn.com/sol3/Papers.cfm?abstract_id=2161643
https://web.stanford.edu/%7Ecasaburi/cocoa_20140420.pdf
http://www.nber.org/chapters/c13437
http://onlinelibrary.wiley.com/doi/10.1111/j.1574-0862.2008.00297.x/abstract
http://ageconsearch.umn.edu/bitstream/151288/2/Hoffmann_asymmetric_info.pdf
http://ssrn.com/abstract=1747438

Input/Output Markets: Citations
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. Jensen, R. (2007). The digital provide: Information (technology), market performance, and welfare inthe South Indian fisheries sector. The Quarterly Journal of
Economics, 122(3),879-924.

o Mitra, S., Mookherjee, D., Torero, M., & Visaria, S. (2015). Asymmetric Information and Middleman Margins: An Experiment with Indian Potato Farmers. Working
Paper.

. Raballand, G. Thornton,R. L., Yang D., Goldberg, J., Keleher, N C., & Mueller, A. (2011) Are Rural Road Investments Alone Sufficient to Generate Transport Flows?

Lessons from a Randomized Experiment in Rural Malawi and Policy Implications. World Bank Policy Research W orking Paper 5535.

J-PAL | CEGA | ATAI 23


http://www.ingentaconnect.com/content/aea/aejae/2010/00000002/00000003/art00003
http://www.aae.wisc.edu/mwiedc/papers/2011/Ali_Rubaba.pdf
http://ajae.oxfordjournals.org/content/91/4/973.abstract
http://oep.oxfordjournals.org/content/63/4/740
http://papers.ssrn.com/sol3/Papers.cfm?abstract_id=2161643
https://web.stanford.edu/%7Ecasaburi/cocoa_20140420.pdf
http://www.nber.org/chapters/c13437
http://onlinelibrary.wiley.com/doi/10.1111/j.1574-0862.2008.00297.x/abstract
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1613083
http://ageconsearch.umn.edu/bitstream/151288/2/Hoffmann_asymmetric_info.pdf
http://www.jstor.org/stable/25098864?seq=1#page_scan_tab_contents
http://www.inet.econ.cam.ac.uk/our-events/asymminfopot_apr2015v1.pdf
http://ssrn.com/abstract=1747438

J-PAL

ABDUL LATIF JAMEEL POVERTY ACTIOM LAB

CEGA atal

|
AGRICUITURAL TECHNOIOGY ADOPTION INITIATIVE

Wi

Thank you

For questions or requests email:
atai@povertyactionlab.org



mailto:atai@povertyactionlab.org

	Agricultural Technology Adoption Initiative  Policy Insights
	ATAI Background
	Slide Number 4
	Policy Insights: Credit and Savings
	Credit and Savings: Context
	Credit & Savings: Evidence-based Insights
	Credit & Savings: Emphasis for Future Research
	Credit & Savings: Citations
	Policy Insights: Risk
	Risk: Context
	Risk: Evidence-based Insights
	Risk: Emphasis for Future Research
	Risk: Citations
	Policy Insights: Information
	Information: Context
	Information: Evidence-based Insights
	Information: Emphasis for Future Research
	Information: Citations
	Policy Insights: Input/Output Markets
	Input/Output Markets: Context
	Input/Output Markets: Evidence-based Insights
	Input/Output Markets: Emphasis for Future Research
	Input/Output Markets: Citations
	Thank you

