
Data Science for Justice:
Reducing Market-Level Constraints to Economic Development

through Rule of Law

Daniel L. Chen



Economic development & legal institutions are associated

A 20% increase in case duration is associated with a 10% decrease in GDP per capita
(Penn World tables)



Economic development & legal institutions are associated

A 20% increase in case duration is associated with a 10% decrease in GDP per capita
(Penn World tables)



“Endless adjournments of cases on frivolous grounds” are a
major cause of case backlog (Chief Justice Maraga 2019)

Nation-wide experiment using the first digitized daily court records
▶ Developed an algorithm to identify the greatest source of court delays
▶ T1: provide actionable information
▶ T2: + accountability
▶ Control: status quo (no information), RCT across all 124 court stations
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Related Literature

Law and development, institutions
▶ Macro literature: institutions → key drivers of economic growth (Rodrik

2000; Acemoglu, Johnson, and Robinson 2001)

▶ Information reduced delays => trust games & reliance (Acemoglu, et al. 2020)

▶ Reform => 25% greater case disposition; 50% higher firm entry (Chemin 2009)

Contracts (Grossman Hart, 1986; Boehm Oberfeld 2020)

▶ Sourcing decisions are systematically distorted with court delay
▶ Resolving a dispute where a buyer refuses to pay for a customized

good: the world average is 652 days
▶ 50th-%ile vs. 75th-%ile of judicial efficiency => +3.6 p.p productivity (Ahsan 2013)

▶ for each year reduction case delay (12% reduction) => state productivity +3%
(Boehm et al 2020)

▶ court efficiency and industry-level relationship-specificity => future growth in
manufacturing (Amirapu 2017)

Personnel economics of the state (Finan, Olken, and Pande 2017)

▶ monitoring
▶ judiciary
▶ top-down || bottom-up
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Conceptual Framework

Principal-agent model
▶ The principal (Chief Justice, CJ) wishes the agents (the judges) to

exert effort and resolve cases fast.
▶ Absent the one-pagers, the agents’ effort is unobservable, and thus can

be provided at suboptimal low levels.
▶ Increasing the monitoring of agents through the one-pagers (which

measure and reveal judges’ effort) thus increases judges’ effort.
▶ Civil society accountability introduces a new principal
▶ The general population wants faster justice
▶ Forums help monitor all groups that can contribute to delays

If courts are slow
▶ citizens will not use them, resulting in inefficient ways to do business
▶ informal networks to prevent any expropriation

Contract enforcement facilitates relationship-specific investments
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Contract enforcement and economic development

Suppose a firm contracts with a supplier to produce a customized good
▶ Once the supplier has sunk the investment costs to produce the

customized good, the buyer can renegotiate prices down
▶ The supplier can sue in court, but typically recovers only a fraction

⋆ NPV of recovery decreases with court delay

▶ Slow courts depress reliance, investments, and productivity
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Intervention

Experimental design (N = 124 court stations):

▶ Control group

▶ Treatment 1: Feedback report

▶ Treatment 2: Feedback report + Court User Committee

Outcomes:

▶ Adjournment, Case delay

▶ Quality (citizen satisfaction, opinion quality)

▶ Economic development



DCRT

9 million observations on daily case activities, 2015-

Delays (Adjournments): Lawyer not ready (9%), Parties not ready (13%),
Parties not present (13%), Witness not present (17%)

Clear remedies in Kenyan Law that address these delays

e.g., active case management (pre-trial conference)
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Data-Driven Recommendations

Analyze and present (localized) correlates of delay



Intervention

Step 1:

CCRcm = β0 + βadjAdjcm + αc + δm + εcm (1)

Step 2:

▶ Predict for each court each month

▶ Increase in CCR if Adjcm = 0
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Intervention

One court station has one Court User Committee,
▶ All the courts within that court station (T1) receive a one-pager
▶ All the courts within that court station (T2) have all members of the

CUC also discuss the one-pager in quarterly meetings

Experimental design:

Kenya has 124 court stations. To achieve balance, we stratify on
▶ geographical variables
▶ fast versus slow court stations.
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Intervention

First wave sent in February 2019



Results
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Compound effects: adjournments for another hearing
▶ The mean number of hearings per case is 4.63

Translates into a reduction of 107 days in trial length, or 22%
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Accountability reduced adjournments
controlling for representation, charge, witness, judge identity, parties..

This intervention reduced the probability of adjournment by 3% (as in raw data)

Effect sizes are large relative to baseline of 18%
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Adjournments

“External” adjournments (74%): caused by other actors:

▶ Top adjournment reasons (52%): Lawyer not ready (9%), Parties not
ready (13%), Parties not present (13%), Witness not present (17%)

▶ advocate not present, prosecutor not ready, prosecutor not present, witness not
ready, death of a party, expert report not ready, file missing, judge on transfer, no
exhibits, no proof of service, parties to negotiate, no interpreter, matters cannot be
reached, expert witness absent, accused not ready, accused not present, faulty
charge sheet, accused not supplied with witness statements/relevant documents,
police file not availed, other

“Internal” adjournments (26%): caused by the court itself:

▶ court not sitting, court on its own motion, judgment not ready, ruling
not ready, matters not cause listed, no reason recorded, typed
proceedings not ready, submission not ready, recusal, court on leave,
court on official duty, court indisposed
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Evidence of judicial learning (judge fixed effects)
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What is the impact on citizens?

Data:
▶ Daily courts records
▶ High court opinions
▶ Court satisfaction surveys
▶ Kenyan Continuous Household Survey

Results: Information and accountability causes
▶ reduction in adjournments
▶ firms in contract intensive industries wrote more contracts
▶ wage growth in contract intensive industries
▶ increase in structural transformation

Justice spurs economic development
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Measuring Quality

Compile database of all 159,645 written decisions in Kenya’s publicly
available search engine for higher courts (1976-2020)

Extract proxies for quality
▶ Length of the judgement
▶ Number of laws or cases cited
▶ Number of times a decision is cited
▶ Whether a specific decision was appealed/reversed by higher courts

We match these appeals with their original cases by using the case numbers
and date of delivery extracted from the case history of appeals
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Measuring Quality

Court User Satisfaction Surveys (CUSS, 2015-2019) collected by the
Kenyan judiciary

▶ Satisfaction with multiple aspects of court processes
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Speed of Justice & Citizen Satisfaction

What suggestions do you have for improving court facilities and services?

We find a reduction in complaints about speed and quality.

No effects on complaints about court infrastructure, the court cells, the
customer care desk, the court service delivery charter, or the court registry

One-Pagers did not change any of those factors
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Effects on Economic Outcomes

Kenya Continuous Household Survey Programme (KCHSP)
▶ implemented by the Kenyan National Bureau of Statistics (KNBS)
▶ representative sample of Kenya
▶ standard labor market outcomes (wages, labor contract, tenure)

industry in which the individual is working (using the International
Standard Industrial Classification)
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Speed of Justice & Economic Outcomes

Kenya Continuous Household Survey measures wages, industry, contracts
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Effects on Economic Outcomes

Average impact on wages to be 98.4 over a mean of 261. This translates to a 37% increase in wages (21% of the
population report wages). The overall effect is 8% income per capita.
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Contract Intensity

The effects are larger in industries that are contract-intensive (i.e., complex
input mix and reliance on contract enforcement)



Contract Intensity
Moving an individual from an industry at the average to the top 5 percent in terms of contract intensity is

associated with a treatment effect of 23 percent increase in their wages



Contract Intensity: Other Measures



Contract Intensity: Controls

Robust to tenure, gender, age, education, household size, etc.



Increase in Formal Contracts
Robust to different trimming of the wages, or using the log of wages, or using other measures of wage

Individuals in the KCHSP are asked whether their labor contract is a
written contract, a verbal agreement, an implied contract, or not a

contract. We find more written contracts after the reform, which is
indicative of citizens feeling more confident writing contracts.
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Occupation
A slight increase in non-farm activities, in “white collar” occupations

compared to “blue collar” occupations, a slight increase in months worked.

Overall, these results paint a picture of a growing formal sector, in line with a structural change.
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Other Results

Bigger effect in High Courts
▶ hear more complex cases
▶ average time to disposition is 4 times longer in high courts

Bigger effect on slower courts

No effect on teacher’s wages (which are set nationally)
No effect on migration
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Summary

Sub-national experiment in reforming courts
▶ (1) data science can be used to identify the sources of delay and

generate actionable recommendations
▶ (2) overcoming information frictions (with nudges)
▶ (3) but accountability is key, not just information

⋆ top down & bottom up

3 pp reduction in adjournments

▶ 20% reduction

▶ Bigger effect on external adjournments (potentially frivolous)

Contract enforcement may explain impacts of judicial efficacy
▶ firms in contract intensive industries wrote more contracts
▶ wage growth
▶ white collar occupations

Data science for justice can spur structural transformation
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Impact of Free Legal Search on Rule of Law: Evidence from
Indian Kanoon



Can digital platforms offering free legal information improve
justice systems?

Indian Kanoon launched in 2008
▶ Free access
▶ Easy searches for laws and decisions of higher judiciary

We estimate the impact of Indian Kanoon on cases, courts and firms
▶ Event-study framework that exploits the staggered rollout across states
▶ Data: we scraped and coded all cases on Kanoon (1858-2020), eCourts

(1979-2018), AIR (2000-2020)
▶ Linked to Prowess firms database (1979-2020)

Impacts:
▶ 1--2% increased likelihood of case resolutions in the years after launch
▶ 20-50% decline in case backlog in the years after the launch
▶ Lower court appeals 50% more likely to be overturned
▶ Favorable effects on firm assets, declines in audit fees and bad debts
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Event: Kanoon rolled out in stages
“bring knowledge of the law to the common people”

Keyword searches for automatic determination of most relevant clauses and judgments

Today, it is a “first-stop” for lawyers, 6 min per page, 2.9 M search queries and 1.5 M sessions per month
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Aggregate Efficiency Measures of High Courts

Yct = α+
∑4

j=2 βj(lagj)st +
∑4

k=1 γk(leadk)ct + µc + λt + ϵct (Sun and Abraham 2021)

Pending cases decline by 17% and backlog by 43%. Impacts on efficiency driven by first
years after rollout, suggestive of straightforward cases being resolved more quickly.



Event study analysis of firm financials

Ycfst = α+
∑4

j=2 βj(lagj)cfst +
∑4

k=1 γk(leadk)cfst + µs + δf + λt + ϵcfst

Firms with at least one case General equilibrium

Sizeable impacts on assets and reduction of bad debt reinforce the findings of a 12% increase in
employment in an RCT of free legal information to South African firms. (Bertrand and Crepon 2021)

Elevated rate of overturning cases suggestive of firms’ (vs. judges’) access to precedent

Highlight the potential for open source / open access tools to be transformative for development
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Training Effective Altruism
Prosociality affects a wide range of decisions–public goods provision,

contract enforcement, management of commons, government efficiency

(Knack and Keefer 1997; La Porta et al. 1997; Fehr and Gächter 2002; Ostrom et al. 2002; Henrich et al. 2004;

Guiso, Sapienza, and Zingales 2009; Cooper and Kagel 2015; Burks et al. 2016)

prosociality increased with 1-year of mentoring (Falk et al. 2018) (N = 180)

social cohesion increased with 3-hr/wk teaching (Alan et al. 2021) (N = 80)

early childhood intervention (Heckman et al. 2013) (N = 123)

What are scaleable best practices?

training high-stake decision-makers in benefits of
soft-skills/social skills increases their
soft-skills/social skills

▶ Effective Altruism (Peter Singer)
▶ Highlight utilitarianism to cultivate prosociality

“most influential philosopher alive” (Quartz, 2019)
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Training Effective Altruism
Personnel economics of the state (Finan, Olken, and Pande 2017)

selection

incentives

monitoring
soft skills (Deming 2017)

emphasizing utility of soft skills facilitates their
putting themselves in another shoes
(perspective-taking)

Psychologists call this "Theory of Mind"

Economists call this "Degree of Strategic Reasoning"
▶ Measurement of human mental processes in a competitive interactive

setting with the “beauty contest” game (Nagel 1995)

▶ Investigates whether and how a player’s mental processing incorporates
the thinking process of others

▶ High performance is associated with neural activity in the medial
prefrontal cortex, successful mentalizing (Coricelli et al. 2009)
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Preview
Training about benefits of soft skills increases

1) prosocial behavior in lab and field
0.4-0.6 SD = effects of year-long mentoring program (Falk et al. 2018)

2) blood donations, only when blood type is told

effective altruism

3) coordination, cooperation, honesty, teamwork, and theory of mind

soft skills

4) orphanage visit, empathy book, grades on soft skills, policy choices

empathy, conflict management, negotiation

rule of law, preventing corruption

5) language of “we” social media

social cohesion

Horse-race against Carol Dweck (malleability of the self)
Interpret results through self-image models (Benabou-Tirole 2011)
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Pakistan Civil Service

Future advisors to the President, Prime Minister, cabinet ministers,
governors and police chiefs.

“key wheels on which the entire engine of the state runs” (Central
Superior Services, 2019)

Select 1.5% of test-takers
▶ 14,521 candidates => 213 qualified (Feb 2019)

Mandatory attendance and high-stakes
▶ Newly inducted civil servants
▶ All emails sent by Director of Civil Service Academy (CSA)
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Work with CSA

The Pakistan civil service is interested in teaching empathy to elite
civil servants (250 selected out of 15000 test-takers annually).

Empathy vs. power lectures impacted survey responses (in a list experiment)

February pilot in-person

October by zoom (randomize at the individual-level)
▶ Outcomes measured from Nov 2020-May 2022
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Utilitarian x Malleability x Both x Control (macroeconomics)

Four treatments via a non-shareable / non-downloadable link
scripted videos sent using oTree
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Measurement of Outcomes

1-4 months later



Utilitarian
What is empathy

Puzzle: most profitable firms rank highly in empathy
▶ Is cut throatiness not going to get you more profits?
▶ Empathy can boost profit
▶ Employees and employers with soft skills navigate complex

relationships, satisfy client needs, and maintain employee trust and
motivation

▶ Every new hire is trained in a “Google Empathy Lab”
▶ Employees put on virtual reality goggles and practice their

perspective-taking or empathy
▶ The employees are encouraged to take the perspective of homeless

person and "see the world from the standpoint of the less fortunate"
▶ So 21st century companies like Google may be investing in empathy to

improve their profits.

Qualitative and quantitative evidence backs the idea that empathy is
beneficial.
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Malleability (Dweck 2006; Weisz and Zaki 2017)

What is empathy

Empathy is changeable and can be influenced over time
▶ Researchers gave virtual reality goggles to people and made them take

perspective of others (e.g. see the lives through the eyes of homeless
people and beggars)

▶ The level of empathy they showed to others increased both in surveys
as well as high-stake decisions

Qualitative and quantitative evidence backs the idea that empathy is
not fixed but malleable. It is a skill that can be developed.
Structure and transcript similar

▶ Narratives about public figures
▶ Quantitative evidence from scientific articles

growth mindset (Yeager et al. Nature 2019)

self-image (Benabou-Tirole 2004; 2006; 2011)

Malleability does not have an effect in this framework because behavior signals identity
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perspective of others (e.g. see the lives through the eyes of homeless
people and beggars)

▶ The level of empathy they showed to others increased both in surveys
as well as high-stake decisions

Qualitative and quantitative evidence backs the idea that empathy is
not fixed but malleable. It is a skill that can be developed.
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Utilitarian and Malleability

U(a) = (v + y)a + µE(x | a)
v: prosocial identity

y: extrinsic payoff

µ: agents’ weight on perceptions

E(x | a) : perception of prosocial identity

Utilitarian training emphasized private benefits of empathy
Malleability training emphasized malleable nature of empathy

a ⇏ E(x | a)

. . . in malleability, your behavior is not informative about your identity/prosociality
since there is no such thing as prosocial as prosocial is malleable
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Measurement (Lab & Admin Data)

Sutter, Zoller, Glätzle-Rützler 2019
▶ 11 behavioral games
▶ Book choice

Blood donations from prominent blood bank
▶ volunteers made urgent truthful requests
▶ their particular blood type vs. no explicit mention
▶ unique COVID survey on blood type
▶ “Blood is urgently needed at the blood bank”
▶ “Blood for group O negative is urgently needed at the blood bank”

⋆ altruist would respond to both
⋆ effective altruist responds to latter

Orphanage Visit
▶ Syndicate field trip
▶ Visit prominent orphanage (Dar-ul-Aman)

OR attend lecture/field site of senior bureaucrat
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Altruism

“dictator” voluntarily send money without clear benefit (Kahneman et al. 1986)



Charity

“charity” game (Bettinger and Slonim 2006)



Cooperation



Coordination



Theory of Mind

“Guessing game” (Nagel 1995)



Book Choice (lottery)



Impact on Altruism & Charity

U ↑ 6 or 20 percentage points
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Impact on Effective Altruism

Only for matching blood type
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Orphanage Visits

U ↑ 19 percentage points



Orphanage Visits

U ↑ 19 percentage points



Impact on Cooperation & Coordination

U ↑ 14 or 5 percentage points



Impact on Cooperation & Coordination

U ↑ 14 or 5 percentage points



Impact on Honesty

Each bar reports the average of self-reported die rolls



Impact on Theory of Mind

novel evidence that theory of mind can be improved with empathy



Impact on Theory of Mind

novel evidence that theory of mind can be improved with empathy



Impact on Empathy Book Choice & Public Sector
Management Grades

U ↑ 20 or 11 percentage points
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Regressions

training soft skills affected policy choices and funding
recommendations



Regressions

training soft skills affected policy choices and funding
recommendations



Increased Demand for Learning About Empathy



Recap



Mechanisms



Robust to Multiple Hypothesis Tests

False Discovery Rate (FDR) q-values (Anderson et al., 2008)

Huber-White standard errors (Muralidharan et al. 2019)



Interpretation

training high-stake decision-makers in benefits of
soft-skills/social skills increases their
soft-skills/social skills

▶ altruism, blood donations, cooperation, coordination

emphasizing utility of soft skills facilitates their
putting themselves in another shoes
(perspective-taking)

▶ theory of mind, empathy choice, orphanage visit, soft skills grades

▶ learning, not just priming

▶ altruism, not just fairness
▶ effective altruism, not just altruism
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Impact on Thought Leadership

Preliminary evidence in twitter feeds

increase % of “We” vs. “I”



Impact on Thought Leadership

Also seen in Facebook posts (“We” vs. “I”)

increase % of “us” vs. “them”



Looking ahead

Impact on bureacratic performance
▶ Correlate behavioral games with behavior in field

Impact on followers
▶ Memes
▶ Retweets
▶ False news
▶ (Does perspective taking increase truthiness)
▶ Does it affect who they follow?

Impact of learning causal inference
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Book choice (lottery)

Graded 1500 word essay & 1500 word application to prospective career

Sent links to videos produced by authors
▶ Measure compliers and defiers
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Concluding remarks
Utilitarian version of empathy training yielded

▶ Similar effect size as year-long mentoring program (Kosse et al., 2020)

Improves pro-social behavior
▶ Altruism and charitable donations

coordination, cooperation, honesty, teamwork, theory of mind in
strategic dilemmas

▶ Skills essential for teamwork

Increases blood donations (for matching blood type)
▶ Effective altruism

Increased longer-term empathy
▶ Book choice
▶ Orphanage visits
▶ Higher grades on soft skills
▶ Policy choices

Causal mediating channel: demand for learning about empathy

Impact on thought leadership
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Human-centric AI in justice

Reduces pendency of cases and increases the efficiency of courts by facilitating the
optimal assignment of cases to judges in courts where there are backlog and delays

The App follows a similar model to Uber, where the “drivers” are judges and the
“customers” are case administrators, or those who manage and assign cases

Instead of using “smart” assignments that do not incorporate judges’ own preferences
and information about their own skills, human centric AI assumes that every

agent/judge has private information and reacts to incentives. Given their information
advantage, it is often better to let a judge make their own decisions. Importantly,

carefully designed incentives can help shape a judge’s decision to optimize outcomes..



Personalized case-based teaching

Leverages the history of the judge’s own written decisions to evaluate how such judge
would decide on a similar case in comparison to a curricular example or to other similar

decisions by peer judges

Brings case-based teaching to the next level, providing users with a personalized training
that has the potential to improve the quality and efficiency of judicial training and

judicial decisions

Help create culture of precedent



Building Capacity
Open source no-code tools for

Data entry and decision-support Understanding justice needs

Learning best practices Increasing recognition-respect


