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



ATAI Background

• The mission of the Agricultural  Technology 
Adoption Initiativ e (ATAI) is to dev elop and 
rigorously test programs that improv e the 
adoption and profitable use of agricultural  
technology by smal l-scale farmers in South 
Asia and Sub-Saharan Africa. 

• ATAI is a col laboration between researchers at 
MIT’s Abdul Latif Jameel Pov erty Action Lab (J-
PAL) and UC Berkeley’s Center for Effectiv e 
Global Action (CEGA).

• ATAI funds wel l designed randomized 
control led trials (RCTs) that tel l  us what is most 
effectiv e in promoting profitable agricultural  
technology adoption or the impact 
technology adoption has on smal lholder 
farmers’ l iv es.

• With generous support from DFID and the Bil l  
and Mel inda Gates Foundation, ATAI has 
funded 40 unique projects and affected 
thousands of smal lholder farms throughout 
South Asia and Africa.
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Policy Insights: Credit and Savings



Credit and Savings: Context

• Standard microfinance-type capital is 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 credit is unlikely the primary constraint to agricultural investment
– Increasing credit in i solation from addressing the ri sk that farmers face is unl ikely to be 

effective in encouraging agricultural technology adoption
• Some strategies have proven effective in increasing smallholders’ access to 

l iquidity
– Improved information about borrowers improves credit market performance
– Flexible collateral arrangements like crop inventory or asset-collateralization
– Accounting for farmers’ seasonal distribution of income

• Using crops as col lateral (harv est inv entory credit schemes), sav ings (storage solutions)
• Allowing farmers to delay repayment of a loan until  after harv est and/or helping farmers 

sav e for inputs at planting time can increase purchase of inputs.
• Labels or commitment dev ices to al locate resources for certain times

• Evidence from 18 studies
Ashraf et  al. 2006, Banerjee et  al. 2013, Basu & Wong 2012, Beaman et  al. 2014, Boucher et  al. 2008, Burke 2014, Cart er et  al. 2013, 
Casaburi et  al. 2014 Crepon et  al. 2015, De Janv ry 2010, De Laat  et  al. fort hcoming, Duflo et  al. 2008, Fink et  al. 2014, Gine et  al. 
2010, Gine et  al. 2011, Karlan et  al. 2010, Mat sumoto et  al. 2013, Tarozzi et  al. 2013
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http://qje.oxfordjournals.org/content/121/2/635.abstract
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http://www.nber.org/papers/w20387
https://arefiles.ucdavis.edu/uploads/filer_public/2014/06/19/risk_rat_pub_version.pdf
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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 prov iding well-timed access to capital

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

– Financial products which account for seasonal fluctuations in farmer 
liquidity, optimal investment in inputs and crop and input prices. 

• Institutions that can bolster information about borrowers (credit 
bureaus, fingerprinting)

– Facilitate dynamic incentives to improve credit market performance 
where social guarantees of repayment are undermined by aggregate 
risks.

J-PAL | CEGA | ATAI 7



Credit & Savings: Citations
• Ashra f, N., Ka rlan, D., & Y in , W. (2006). Ty ing Odysseus to the mast : Ev idence from a  commitment  savings p roduct  in  the Ph ilippines. The Quarterly Journal of Economics, 121(2), 

635-672.

• Banerjee, A., Duflo, E., G lennerster, R ., & K innan, C. (2013). The miracle of microfinance? Ev idence from a  randomized ev aluation. Nat iona l Bureau of Economic Research (NBER) 
Working Paper 18950.

• Basu, K . & Wong, M . (2012). Ev aluating seasonal food security p rograms in  East  I ndonesia. M unich Personal RePEc Arch iv e (M PRA) Working Paper 51219.

• Beaman, L., Ka rlan, D., Thuysbaert, B., & U dry, C. (2014). Self-Selection into Cred it  Markets: Ev idence from Agricu ltu re in  M a li.  Nat iona l Bureau of Economic Research (NBER) 
Working Paper 20387.

• Boucher, S . R ., Carter, M . R ., & Guirkinger, C. (2008). R isk ra t ion ing and w ea lth  effects in  cred it  markets: Theory and imp lications for agricu ltural dev elopment. American Journa l of 
Agricu ltu ra l Economics, 90(2), 409-423. 

• [ATAI ]  Burke, M . (2014) "Sell ing low  and buying h igh: An a rb it rage puzz le in  Kenyan vil lages." Working Paper.

• Carter, M . R ., Laa jaj, R ., & Yang, D. (2013). The Impact of Voucher Coupons on the U ptake of Fert il izer and Improv ed Seeds: Ev idence from a  Randomized T ria l in  
M ozambique. American Journa l of Agricu ltu ra l Economics, 95(5), 1345-1351.

• Casaburi, L., G lennerster, R ., Suri,  T .,  & Kamara , S . (2014). P rov iding colla teral and improv ing p roduct market  access for sma llholder fa rmers: A randomized ev aluat ion of inv entory 
cred it  in  S ierra  Leone. 3ie Impact Ev aluat ion Report 14. Ju ly 2014. 

• Crépon, B., Dev oto, F., Duflo, E., & Pa riente, W. (2015). Est imat ing the impact of microcred it  on those w ho take it  up : Ev idence from a  randomized experiment in  M orocco. 
American Economic Journa l: App lied Economics, 7(1), 123-50.

• De Janv ry, A., M cIntosh C., & Sadoulet E. (2010). "The supp ly-and demand-side impacts of cred it  market  in format ion." Journal of Dev elopment Economics, 93(2), 173-188.

• [ATAI ]  De Laat , J., Jack W., K remer M ., & Suri T .  (forthcoming). “Expand ing Access to M icro Cred it : The Role of Asset-Colla teralized Loans.”

• Duflo, E., K remer, M ., & Rob inson, J. (2008). How  h igh a re ra tes of return to fert i l izer?  Ev idence from field  ex periments in  Kenya. American Economic Rev iew, 98(2), 482-88.

• [ATAI ]  Fink, G., Kelsey Jack B., & M asiye F. (2014). Seasonal cred it  constra ints and agricultural labor supply: Ev idence from Z ambia. National Bureau of Economic Research (NBER) 
Working Paper 20218.

• Giné, X ., Goldberg, J., & Yang, D. (2010). Ident ification st ra tegy: A field  ex periment on dynamic incentiv es in  ru ra l cred it  markets. Working paper.

• Giné, X ., Goldberg, J., Yang, D., & Brune, L. (2011). Commitments to Save: A Field  Ex periment  in  Rural M alawi. World Bank Policy Research Working Paper 5748.

• Karlan, D., Kutsoati, E., M cMillan, M ., & U dry, C. (2010). Crop  p rice indemnified  loans for fa rmers: A p ilot  ex periment  in  rura l Ghana. Journal of R isk and U ncertainty, 78(1), 37-55.

• M atsumoto, T ., Yamano, T ., & S serunkuuma, D. (2013). “ Technology adoption in  agriculture: ev idence from ex perimental in terv ention in  ma ize p roduction in  U ganda”. I n An African 
Green Rev olution (pp. 261-278). Sp ringer Netherlands.

• Ta rozz i, A., Desa i, J., & Johnson, K . (2013). On the impact of microcred it : Ev idence from a  randomized interv ention in  ru ra l Ethiopia . Ba rcelona GSE Working Paper Series 741.

J-PAL | CEGA | ATAI 8

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


Policy Insights: Risk



Risk: Context

• Systematic risks of agricultural production play an important role in 
farmers’ agricultural investment decisions.

– Weather, natural disasters, pests , and disease can jeopardize farmers’ 
ability to recoup their investments at harvest

– Risks can depress productive input use
• Risk mitigating strategies for smallholders, such as insurance and stress-

tolerant inputs, can impact yields and farmer welfare
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Risk: Evidence-based Insights

• Standalone weather index insurance can increase risk-taking in production 
decisions, but has limited commercial v iability at market prices.

– Index insurance products suffer from low demand at market prices.
• 16% av erage take up at ful l  market prices, and a 50% subsidy only increases 

demand to 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 l iteracy 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 prov ide a promising alternative to insurance 

that can reduce farmers’ risk and produce higher yields
• Ev idence from 13 studies

Cai et  al. 2010, Cai 2013, Cole et  al. 2013, Cole et  al. 2014, Dar et  al. 2013, Gine & Y ang 2009, Gunnst einson 2014, Janzen & Cart er 
2013, Karlan et  al. 2010, Karlan et  al. 2012,, McI nt osh et  al. 2013, Mobarak & Rosenzwig 2012, Mobarak & Rosenzwig 2014
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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
• Meso-level insurance

– 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
• Strategies to reduce basis risk in index insurance products

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

– Improving data to more closely align index triggers and experienced losses at 
the farm level

Cart er et  al. 2014, Dercon et  al. 2012, Mobarak & Rosenzwig 2012
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Risk: Citations
• Cai , H., Chen, Y., Feng H., & Zhou L . A. (2010). Microinsurance, Trust  and Economic Dev elopment: Ev idence from a Randomized Nat ural  F ield Exper iment. Nat ional 

Bureau of Economic Research (NBER) W orking Paper  15396.

• Cai , J. (2013). The Impact  of Insurance Prov i s ion on Households ' Product ion and Financial  Deci s ions . W orking Paper . Munich Personal  RePEc Archiv e (MPRA) 
W orking Paper  46864.

• Cart er , M. R., Laajaj , R., & Yang, D. (2013). The Impact  of Voucher  Coupons on t he Upt ake of Fer t i li zer  and Improv ed S eeds: Ev idence from a Randomized Tr ial  i n 
Mozambique. Amer ican Journal  of  Agr icul t ural  Economics, 95(5), 1345-1351.

• Cole, S ., Giné, X., et  al . (2013). “Bar r iers to household r i sk management : Ev idence from India.” Amer ican Economic Journal : Appl ied Economics, 5(1), 104-135.

• Cole, S ., Giné, X., & V ickery J. (2014). “How Does Ri sk Management  Inf luence Product ion Deci s ions? Ev idence from a Field Exper iment .” Harvard Bus iness  S chool 
(HBS ) W orking Paper  13-080.

• Dar, Manzoor , Alain de Janv ry, Kyle Emer ick, Dav id Rai t zer , and El i sabet h S adoulet. 2013. “F lood-tolerant r ice reduces yield v ar iabili ty and rai ses  expect ed yield, 
di f ferent iall y benef i tting socially di sadvantaged groups.” S cientif ic Report s 3 , Ar t icle number  3315

• Dercon, S ., Hi l l  R., Clarke D., Out es-Leon I ., & Taffesse A. (2012). “Offer ing rainfal l i nsurance t o informal  insurance groups: ev idence from a f ield exper iment  in 
Et hiopia.” Journal  of  Dev elopment Economics, 106, 132-143.

• Giné, X. & Yang D. (2009). Insurance, credi t , and t echnology adopt ion: F ield exper imental  ev idence from Malawi . Journal  of  Dev elopment Economics, 89(1), 1-11.

• Gunnst einson, S . (2014). Ident i fying Information Asymmet r ies i n Insurance: Theory and Ev idence on Crop Insurance in t he Phi l ippines. W orking Paper .

• Janzen, S . & Cart er , M. R. (2013). Aft er  t he Drought : The Impact  of Microinsurance on Consumpt ion S moot hing and Asset  Prot ection. Nat ional  Bureau of Economic 
Research (NBER) W orking Paper  19702.

• Kar lan, D., Kut soat i , E., McMi l lan, M., & Udry, C. (2010). Crop pr ice indemni f ied loans for  farmers : A pi lot  exper iment in rural Ghana. Journal  of  Ri sk and 
Uncert ainty, 78(1), 37-55.

• [ ATAI]  Kar lan, D., Osei , R. D., Osei -Akot o, I ., & Udry, C. (2012). Agr icul tural deci s ions  after  relaxing credi t and r i sk const raints . The Quart er l y Journal  of  Economics, 
129 (2): 597–652.

• [ ATAI]  McInt osh, C., S ar r i s  A., & Papadopoulos , F. (2013). Product iv i ty, credi t, r i sk, and t he demand for  weat her  index insurance in smal lholder  agr iculture in 
Et hiopia. Agr icul tural Economics, 44(4-5), 399-417.

• Mobarak, A. M. & Rosenzweig, M. (2012). S el l ing formal  insurance t o t he informal ly i nsured. Yale Univ ers ity Economic Growt h Cent er  Di scussion Paper .

• Mobarak, A. M. & Rosenzweig, M. (2014). Ri sk, Insurance and W ages in General  Equi l ibr ium. Nat ional  Bureau of Economic Research (NBER) W orking Paper  19811.
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Policy Insights: Information



Information: Context

• Farmers face a range of potential production technologies and 
practices to choose from. Information helps famers assess novel 
technologies, their risk profile and potential profitability

• A farmer’s decision to adopt a new technology requires several types 
of information:

– That it exists
– Something about its benefits and costs
– How to use it effectively
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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 services is low.

– Extension services hav e sometimes been ineffective because they promote a 
technology that i s unprofi table.

– However, extension may be effective when providing information on a profi table 
practice that ov ercomes a behavioral bias l ike procrastination.

• Adapting the pedagogical model can impact agricultural activity
– Information that i s more easily accessible or more tai lored to individual farmers at a 

given moment in time can be effective in changing practices.
– Trainers are more effective at improving technology adoption when incentivized.
– Farmers may be more l ikely to fol low advice from someone similar to them or from 

multiple people in thei r network.
• Training can be effective in increasing adoption in the context of new or novel 

technologies such as risk reducing seeds.
• Evidence from 13 studies
Beaman et  al. 2015, BenY ishay & Mobarak 2014, BenY ishay et  al. 2015, Blair et  al. 2013, Casaburi et  al. 2014, Cole & Fernando 2012, 
Duflo et  al. 2008, Duflo et  al. fort hcoming, Hanna et  al. 2012, I slam 2014, Kondylis et  al. 2014, T jernst rom 2015, Waddingt on et  al. 
2014
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Information: Emphasis for Future Research

• Information provision in 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.

• Making targeting more efficient using information networks
– Information networks are important for driving adoption, so target training 

efforts on ‘central individuals’. 
• Mechanisms to tailor information more precisely to individual farmers’ 

contexts
– Precision agriculture: disaggregate blanket recommendations, move to 

tailored extension advice based on local soil quality, crop requirements. 
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Information: Citations
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• [ATAI]  Cole,  S. ,  & Fernando, A.  N.  (2012).  The Value of Adv ice:  Ev idence from  Mobi le Phone-Based Agricul tural  Extension.  Harvard Business School  
(HBS) Work ing Paper 13-047.
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• [ATAI]  Islam , M. (2014).  Can a Rule-of-Thum b Tool  Im prove Fert i l i zer Managem ent? Experim ental  Ev idence from  Bangladesh.  Work ing Paper.

• Kondyl i s,  F. ,  Muel ler,  V. ,  & Zhu,  S.  J.  (2014).  Seeing i s bel iev ing? Ev idence from  an Extension Netw ork Experim ent  (August  1, 2014).  World Bank Pol icy 
Research Work ing Paper 7000.

• [ATAI]  Tjernst röm , E.  (2015).  Signals,  Sim i lari ty and Seeds:  Social  Learning in the Presence of Im perfect  Inform at ion and Heterogeneity.  Work ing 
Paper.
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Policy Insights: Input/Output Markets



Input/Output Markets: Context

• In sub-Saharan Africa, farmers often operate in shallow markets where 
investing in inputs and technologies that increase yields may not 
increase farmer profit. 

– Poorly linked markets mean that farmers may receive lower prices from 
local markets flooded 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. 

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

• Evidence from 5 studies

Aker 2010, Fafchamps & Mint en 2012, Goyal 2010, Jensen 2007, Mit ra et  al. 2015
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Input/Output Markets: Emphasis for Future Research

• Is lacking infrastructure a primary barrier to agricultural technology adoption?
• Do enforceable contracts between farmers and purchasers improve supply 

chains with benefits to farmers and/or traders?
– Contract farming may create economies of scale and could facil itate access 

to technologies, financial services, and output markets.
• Does crop quality information get passed along the value chain and are 

higher-quality outputs rewarded?
– Buyers and sellers may not trust each other, and/or farmers may be most 

strongly rewarded by quantity rather than quality. Evidence on value chain 
dynamics could help explain low investment in quality-enhancing 
technologies.

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

A li 2011, Ashraf et  al. 2009, Brambilla & Port o 2011, Casaburi et  al. 2013, Casaburi & Reed 2014, Casaburi et  al., fort hcoming, 
Fafchamps et  al. 2008, Hoffmann et  al. 2013, Raballand et  al. 2011
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Thank you

For questions or requests email:
atai@povertyactionlab.org

mailto:atai@povertyactionlab.org
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