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The Tournament Lab also addresses a cru-
cial problem with competitions: lack of em-
pirical evidence for why they work. Lakhani 
notes that a crop of good textbooks explains 
how to design competitions and other theo-
retical aspects of competitions, but “What’s 
been missing is field evidence” of what—
apart from sports or internal contests—mo-
tivates crowds to solve problems.

The lab has provided answers. People 
form crowds to solve problems for three 
reasons, Lakhani says: extrinsic benefits 
(improved professional profile or rewards 
like cash); intrinsic benefits (it helps solve 
a problem, or it’s fun); and pro-social ben-
efits (participants like being part of some-
thing bigger than themselves that makes the 
world a better place). 

Many coders, drawn to interesting prob-
lems, participate in these competitions over 
long periods of time. Topcoder, formed in 
2001, now has more than a million members. 
Another contest crowdsourcing site, Inno-
centive, has more than 500, 000. “Most people 
don’t get access to the types of problems that 
people at NASA or Harvard or Pfizer get to 
work on,” Lakhani points out. “Now all of a 
sudden there’s a rich flow of very interesting 
problems that people can put their minds to.”

A constant risk, of course, is that crowds 
won’t form. Asking people to cure cancer is 
too broad. Asking them to look at how a 
particular enzyme might work in a biomedi-
cal process is better. Rewards must be cal-
ibrated to the problem, which should be 
clearly defined. And organizations that 
want to run contests must be commit-
ted to implementing the solutions that 
are developed, or people will not take 
them seriously. “There’s not a magic 
pixie dust of crowds,” he says, but care-
ful governance. 

With the right structures in place, 
though, a very wide range of prob-
lems can be addressed, in part be-
cause crowdsourcing opens problems 
to cross-disciplinary approaches, as 
Harvard itself found when—in col-
laboration with Harvard Catalyst (a 
shared-resource center supporting 
clinical and translational health re-
search)—it used a University-wide 
contest to generate ideas about diabe-
tes research. Lakhani’s crowdsourced 
approach has also worked remark-
ably well even in the esoteric world 
of computational biology. In a matter 
of weeks, and for prizes of $20,000 or 

less, it created algorithms that solve data 
processing bottlenecks in the development 
of precision medicine applications at least 
an order of magnitude (or 10 times) better 
than those previously produced by teams 
of experts at places like the Broad Institute 
of MIT and Harvard.

Recently, the U.S. Agency for Internation-
al Development approached Lakhani to ask 
whether an algorithm could be developed 
to predict atrocities. His group started 
by launching a contest to find appropri-
ate data sources, and discovered GDELT, 
which aggregates news sources from around 
the globe and makes them available via an 
application-programming interface. Then 
it asked for machine-learning algorithms 
that could take the GDELT news feed and 

predict atrocities within subregions. The 
algorithm is being modified, and through 
crowdsourcing, may become a publicly 
available predictive service. 

Is the crowd smarter than a Harvard ex-
pert? Crowds that compete in esoteric con-
tests or in writing open-source software 
usually draw people with real expertise. 
But often they don’t define problems well. 
“The real role for Harvard experts,” Lakhani 
says, “is to help define the problem, think 
hard about how to evaluate the solution, and 
then to take the solution from the crowd 
and implement it.” vmichaeL fitzgeraLd

crowd innovation Lab website:
http://projects.iq.harvard.edu/
crowdinnovationlab/home

C O M P E N S A T I N G  C O L L E C T O R S ?

Tax Collection  
and Civil Society  

A
round the worLd,  tax receipts 
in low- and middle-income coun-
tries are much lower than they 
ought to be. Poor recordkeeping 

makes it easy for people to pay less than 
they owe; distrust that taxes will be re-

turned as government services undermines 
people’s willingness to pay. Absent a strong 
culture of civic participation, policymakers 
need to find ways to improve tax compli-
ance without further degrading public faith 
in institutions.

Asim Khwaja’s experi-
ments in taxation aim to 
buttress the legitimacy 
of government in 
developing nations.
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Contact us: 
1-800-988-6168

martinrandall.com

These American itineraries range far beyond DC, to the 
petroglyphs of the Colorado Plateau, the architecture of 
New Orleans and other classic locations.  

Our all-inclusive tours are led by experts, with private 
access at key sites, congenial accommodation and generous 
schedules – at prices that reflect the currently favourable 
dollar-pound exchange rate.

Tours include:  
East Coast Galleries | Frank Lloyd Wright 
Galleries of the American Midwest | Art in Texas 
New Orleans to Natchitoches | Cliff Dwellings & Canyons

East Coast Galleries 
From Boston to Washington DC
10–23 May 2017 
Led by Mary Lynn Riley

Capitol art on 
our US tours.

‘The lecturer and tour manager were a 
most accommodating and brilliant team! 
Nothing was too much trouble.’ ATOL 3622 | ABTA Y6050 | AITO  5085

Asim Khwaja, Sumitomo-FASID profes-
sor of international finance and develop-
ment, who directs the Evidence for Policy 
Design program at the Harvard Kennedy 
School, has spent the last few years work-
ing with the government of Punjab (the 
most populous province in Pakistan, home 
to Lahore and more than 100 million people) 
to study that problem. In Pakistan, tax col-
lectors’ salaries are largely predetermined, 
based on experience and education. With 
no financial incentive to bring in more rev-
enue, collectors frequently collude with tax-
payers, accepting large bribes in exchange 
for tax write-offs. Both taxpayer and tax 
collector thus benefit—at the expense of 
the state. Khwaja and his colleagues, Lon-
don School of Economics professor Adnan 
Khan and MIT professor Benjamin Olken, 
thought that improving the tax collectors’ 
performance would be straightforward: pay 
them based on how much revenue they col-
lected. And indeed this is what they found: 
employees incentivized in this way collected 
much more than employees paid through 
the existing system.

Khwaja tested three different versions 

of this incentive system. One simply paid 
the collectors large bonuses based on how 
much money they raised; one paid based 
on amount of money raised, taxpayer sat-
isfaction (did citizens become angry when 
forced to pay higher taxes?), and accuracy 
of assessed property values; the third, and 
most subjective, awarded bonuses based on 
all these factors, plus a rating by the em-
ployee’s manager. On average, the incentive 
system paid employees 30 percent of any tax 
revenue collected above a historical bench-
mark. The plan based on revenue alone did 
the most to increase tax receipts, which af-
ter two years grew 46 percent under that 
system, compared to 28 percent in a con-
trol group. The other two versions raised 
receipts by 41 percent and 36 percent, re-
spectively. These more complex programs 
can confuse employees about how best to 
improve their performance, particularly if 
some criteria appear directly contradic-
tory—such as collecting more tax money 
while increasing taxpayer satisfaction.

But a compensation system based on total 
revenue alone poses potentially enormous 
moral and political risks. Khwaja warns, 

“There’s a certain laziness, intellectually, 
in thinking that there’s such a thing as a 
straightforward best practice.” Because a 
simple revenue-based incentive system in-
creases the reward for collecting more mon-
ey, it also increases the bargaining power 
of tax collectors relative to taxpayers, al-
lowing them to demand higher bribes. The 
researchers predicted that this would have 
a significant effect on taxpayers’ attitudes 
toward the government—and yet surveys 
of taxpayers didn’t show one. “The scheme 
should have had huge political costs,” Kh-
waja explains. “But the tradeoff between 
raising money and limiting political reper-
cussions didn’t seem to be that severe.”

To understand why, he analyzed how 
tax payments changed under the new sys-
tem. Total revenue shot up, but most of that 
money came from a small group of relatively 
well-off taxpayers. Everyone else, to avoid 
paying taxes in full, had to pay higher bribes: 
after the new program took effect, property 
owners reported that the “going rate” for 
bribe payments had risen. “We forgot that 
the tax collector is living in the community 
that he’s taxing,” Khwaja says. “He had al-
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ready internalized the political cost.” To in-
crease revenue while minimizing backlash 
from their fellow citizens, for example, tax 
collectors may have targeted for full pay-
ment those property owners with relatively 
little political power, though this is difficult 
to confirm through the experimental data. 
Of course, an increase in bribe payments it-
self poses a risk to the legitimacy of the tax 
system. Khwaja suggests that policymakers 
ought to be cautious about implementing 
a crude pay-for-performance system that 
lacks a mechanism to discourage bribery. 
And increasing tax compliance alone can’t 
create a civil society with faith in its govern-
ment. This has moved Khwaja to ask a much 
more ambitious question: his next project 
aims to link taxes to public benefits that 
directly meet the expressed needs of people 
in the community, to test whether this can 
improve government’s legitimacy. He jokes, 
“It’s only the entire basis of the social com-
pact of the state.” vmarina boLotnikova 

asim khwaja website:
hks.harvard.edu/about/
faculty-staff-directory/asim-khwaja

O U T P A C E I N G  I N S E C T S

Harnessing Evolution

A
ppLying evoLution  in the labo-
ratory poses a fundamental prob-
lem: the experiments can take so 
long, researchers may turn gray 

waiting for results. The process rests on 
random mutations passed on during repro-
duction: beneficial mutations that improve 
fitness spread in subsequent generations, 
detrimental changes are pared. But even in 
fast-reproducing organisms, a round of lab-
oratory evolution takes about a week. For 
“100 rounds of evolution, that’s two years,” 
says professor of chemistry and chemical bi-
ology David Liu. “If you need to do a thou-
sand rounds, that’s two decades. It’s just not 
practical to set up experimental evolution 
on that time scale,” especially given the risk 
that an experiment might not work. 

Today a technique called PACE, devel-
oped in Liu’s lab in 2011 in an effort led by 
then-doctoral student Kevin Esvelt (see 

“Editing an End to Malaria,” May-June 2016, 
page 50), has cut the time required for this 
trial-and-error cycle more than a hundred 
times, allowing researchers to run experi-
ments at a rate of a thousand rounds of evo-
lution every six weeks. To reach this high 
velocity, the system uses as its backbone 
a virus that replicates with extraordinary 
speed: every 10 minutes. Scientists place the 
gene they want to rapidly evolve into the vi-
rus; at the end of the process, they can place 
the evolved gene back into the organism it 
came from, or into another species, such as 
a plant. The achievement has allowed re-
searchers to tackle problems that would be 
impractical to solve using conventional evo-
lution methods, from a fundamental ques-
tion about evolution itself to an important 
problem facing modern agriculture.

Viruses, which consist of genetic code in 
a protein capsule, reproduce by hijacking 
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