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EXPERIMENTAL METHODS

- We want to measure the causal impact of an intervention

- Can we do a comparison over time?
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Measuring Causal Impacts
EXPERIMENTAL METHODS

- We want to measure the causal impact of an intervention

- Can we do a comparison across households?
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EXPERIMENTAL METHODS

- We want to measure the causal impact of an intervention

- To assess causal impacts, ideally want to compare:
- What happens to people receiving the program
- What would have happened to same people in absence of the program

- Impossible! What is the best alternative? A credible control group
- Measure treatment group outcomes, control group outcomes
- Compare treatment to control group: difference is project impact
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What Makes a Credible Control Group?
- Treatment and Control group need to be as similar as possible

- Recap: cannot compare same people over time
- Other intervening factors

- Cannot compare people who received project to people who did not
- Why did project leaders choose to carry our project there and then?
- Why did people choose to be part of the project?
-  Selection bias can threaten our results

- But then, how to build a control group?
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Randomization is the Gold Standard
- Before starting the program:

- assign potential beneficiaries to treatment or control group…
- …in a randomized fashion: a randomization algorithm

- With a large enough sample, the two groups will be identical
- In terms of observable characteristics: age, gender, occupation
- In terms of unobservable characteristics: motivation, entrepreneurship, ability

- Only difference between two groups is treatment
-  impact estimates are unbiased
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• Want to study impacts of a 
graduation program in 1,309 
villages

• Can I compare 
• the 6,732 ultra-poor households 

who are eligible
• To the 6,743 near-poor who are 

not eligible?

• NO! The two groups are not 
comparable (see assets, savings)
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Case Study: TUP in Bangladesh (Bandiera et al 2017)
EXPERIMENTAL METHODS
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• Want to study impacts of a 
graduation program in 1,309 
villages

• Can I randomize villages in T and 
C and compare

• Ultra-poor households in T villages
• To ultra-poor households in C 

villages?

• YES! The two groups are 
comparable
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Case Study: TUP in Bangladesh (Bandiera et al 2017)
EXPERIMENTAL METHODS
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Key Steps for RCTs
1. Decide (recruit) the universe of individuals that would be eligible

2. Decide unit of randomization (individual, household, village, group…)

3. Randomize into treatment(s) and control

4. Test that randomization worked by checking balance on observables

5. Conduct intervention with treatment group(s)
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Step 1 – Recruit eligible population
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Step 1 – Recruit eligible population
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Step 1 – Recruit eligible population
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Key Steps for RCTs
1. Decide (recruit) the universe of individuals that would be eligible

2. Decide unit of randomization (individual, household, village…)
3. Randomize into treatment(s) and control

4. Test that randomization worked by checking balance on observables

5. Conduct intervention with treatment group(s)
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Step 2 - Unit of Randomization
• Choose according to how program is administered and feasibility

• Individual or Household
• Street or Neighborhood
• Block or Village or Community
• Ward or District or Region

• Be mindful of spillovers/contamination
• Outcomes of controls can be affected by treatment
• Set unit of randomization so treatments and controls are separate 
• Measure spill-overs
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Key Steps for RCTs
1. Decide (recruit) the universe of individuals that would be eligible

2. Decide unit of randomization (individual, household, village, group…)

3. Randomize into treatment(s) and control
4. Test that randomization worked by checking balance on observables

5. Conduct intervention with treatment group(s)
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Step 3 - Randomization Opportunities
1. Budget or Capacity Constraints: 

cannot implement program everywhere at the same time
• Randomization is fair & transparent
• Structured targeting prevents nepotism

2. Interest in complementary interventions to maximize impacts
• Randomize complementary interventions among participants

3. No evidence on which alternative is best
• Randomize interventions with equal ex-ante chance of success among 

participants
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Step 3 – Randomization Opportunities
• There are opportunities for randomization in almost every project

• In case of economic inclusion interventions, can randomize:
• Targeting mechanisms to identify vulnerable populations
• Size, timing and duration of transfer
• Conditionality required to receive the transfer
• Complimentary interventions e.g trainings, investment support

• RCTs are doable in high-stakes contexts
• Teacher incentive schemes
• Audits of government officials
• Country-wide cash transfers
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Step 3 - Multiple Treatment Experiments
1. How much treatment should we provide?

• Randomly assign different treatment intensity to different treatment groups
• Example: High Cash vs Low Cash;

2. Which program component should we provide?
• Randomly assign different treatments to different groups
• Example: Cash vs. In-kind; Training vs. Input Subsidy

3. Are components necessary for impacts?
• Randomly assign more features to some groups
• Example: cash + training vs cash only  comparison tells us if training matters
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Step 3 - Multiple Treatment Experiments: Example

- Point 3 in previous slide: a very frequent dilemma for policy makers

- Factorial designs isolate 1) contribution of each component; 2) overall 
effect
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Key Steps for RCTs
1. Decide (recruit) the universe of individuals that would be eligible

2. Decide unit of randomization (individual, household, village, group…)

3. Randomize into treatment(s) and control

4. Test that randomization worked by checking balance on 
observables

5. Conduct intervention with treatment group(s)
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• Using baseline (pre-intervention) data
• compare observable characteristics of T 

and C
• verify they are similar
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Step 4 – Test Randomization Worked
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Key Steps for RCTs
1. Decide (recruit) the universe of individuals that would be eligible

2. Decide unit of randomization (individual, household, village, group…)

3. Randomize into treatment(s) and control

4. Test that randomization worked by checking balance on observables

5. Conduct intervention with treatment group(s)
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Step 5 – Conduct Intervention
• Local staff should be prepared with implementation plans

• Have list of villages, households, etc to be treated
• Have timeline on when they should be treated

• Implementation should follow the research design closely
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Example of RCT
• A large NGO wants to undertake a cash transfer program for targeted 

communities

• It has identified 100 villages where
• Project can be implemented
• The resident population is vulnerable to potential economic/climate shocks

• The NGO wants to create a rigorous counterfactual
• To document impacts
• To improve delivery of intervention
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Example of RCT
• Possible constraint 1: NGO has funds to reach 50 of 100 eligible 

villages

• Solution: ?
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Example of RCT
• Possible constraint 1: NGO has funds to reach 50 of 100 eligible 

villages

• Solution: RCT where 50 villages are assigned with randomization 
algorithm to receive program 
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Example of RCT
• Possible constraint 2: NGO has staff to reach only 50 of 100 eligible 

villages in first year

• Solution: ?
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Example of RCT
• Possible constraint 2: NGO has staff to reach only 50 of 100 eligible 

villages in first year

• Solution: RCT where 50 villages are selected at random to receive 
program in first year, remaining 50 in following years

• Called a randomized phase-in

• Drawback: can only measure one-year impact. When remaining 50 
villages are phased-in, they cease to be a control group.
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Example of RCT
• Possible constraint 3: NGO wants to support gender equality and 

women’s empowerment with program, but does not know how to do it

• Solution: ?
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Example of RCT
• Possible constraint 3: NGO wants to support gender equality and 

women’s empowerment with program, but does not know how to do it

• Solution: include a business training favoring female-oriented 
businesses and/or who the cash recipient is

• If best program is unknown ex-ante, randomization can provide evidence on 
what works best

• Opportunity for learning in early phase of project
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Caveats to Keep in Mind
1. Sample Size

• Need a sufficiently large number of units to detect minimum impacts

2. Spillovers/Contamination
• Outcomes of controls can be affected by treatment
• Set unit of randomization so treatments and controls are separate 
• Measure spill-overs

3. Operational and Survey Costs

4. General Equilibrium Effects
• Programs can have impacts on whole economy (e.g. prices)
• Caution when interpreting results or embed in design (e.g. vary treatment intensity)

5. RCTs do not guarantee external validity
• Set up similar RCTs in different countries
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Takeaways
• Impact evaluations measure causal impacts

• We compare outcomes of a treatment and a control group
• To find out what would have happened in counterfactual world

• The gold standard for impact evaluations is to randomize assignment 
of potential beneficiaries to treatment and control group

• Many opportunities to randomize: programs, components, intensity
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Thank you!

Benedetta Lerva
blerva@worldbank.org
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