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How Much Development Data Is
Enough?

NAIROBI - Rapid advances in technology have dramatically lowered the cost of
gathering data. Sensors in space, the sky, the lab, and the field, along with newfound
opportunities for crowdsourcing and widespread adoption of the Internet and mobile
telephones, are making large amounts of information available to those for whom it was
previously out of reach. A small-scale farmer in rural Africa, for example, can now

access weather forecasts and market prices at the tap of a screen.

This data revolution offers enormous potential for improving decision-making at every
level — from the local farmer to world-spanning development organizations. But
gathering data is not enough. The information must also be managed and evaluated —
and doing this properly can be far more complicated and expensive than the effort to
collect it. If the decisions to be improved are not first properly identified and analyzed,
there 1s a high risk that much of the collection effort could be wasted or misdirected.

This conclusion is itself based on empirical analysis. The evidence is weak, for example,
that monitoring initiatives in agriculture or environmental management have had a
positive impact. Quantitative analysis of decisions across many domains, including
environmental policy, business investments, and cyber security, has shown that people

tend to overestimate the amount of data needed to make a good decision or
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misunderstand what type of data are needed.

Furthermore, grave errors can occur when large data sets are mined using machine
algorithms without having first having properly examined the decision that needs to be
made. There are many examples of cases in which data mining has led to the wrong
conclusion — including in medical diagnoses or legal cases — because experts in the field

were not consulted and critical information was left out of the analysis.

Decision science, which combines understanding of behavior with universal principles of
coherent decision-making, limits these risks by pairing empirical data with expert
knowledge. If the data revolution is to be harnessed in the service of sustainable

development, the best practices of this field must be incorporated into the effort.

The first step is to identify and frame frequently recurring decisions. In the field of
development, these include large-scale decisions such as spending priorities — and thus
budget allocations — by governments and international organizations. But it also includes
choices made on a much smaller scale: farmers pondering which crops to plant, how

much fertilizer to apply, and when and where to sell their produce.

The second step 1s to build a quantitative model of the uncertainties in such decisions,
including the various triggers, consequences, controls, and mitigants, as well as the
different costs, benefits, and risks involved. Incorporating — rather than ignoring —

difficult-to-measure, highly uncertain factors leads to the best decisions.

When put in the service of sustainable development, such a model will often involve
projecting the impact of interventions on livelihoods and the environment over several
decades. This process 1s most successful when stakeholders as well as experts are
recruited to identify the relevant variables and their relationships. These participants
must be trained to provide quantitative estimates of their uncertainty for the different
variables. For example, experts might estimate with 90% confidence, based on available
data and their own experience, that farmers’ average maize yields in a given region are

0.5-2 tons per hectare.

The third step is to compute the value of obtaining additional information — something
that 1s possible only if the uncertainties in all of the variables have been quantified. The
value of information is the amount a rational decision-maker would be willing to pay for
it. So we need to know where additional data will have value for improving a decision
and how much we should spend to get it. In some cases, no further information may be

needed to make a sound decision; in others, acquiring further data could be worth
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millions of dollars.

This process is repeated until there is no further value in acquiring data and a sound
decision — a logical conclusion, based on the information, values, and preferences of the
decision-makers or decision-making body — 1s reached. It provides decision-makers and
stakeholders insights into how to improve policies to maximize positive outcomes and
reduce risks, such as the possibility of low rates of adoption or limited institutional

capacity for effective implementation.
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It 1s not enough simply to assume that the data revolution will benefit sustainable
development. Ensuring that it does will require recognizing the importance of rigorous
analysis 1n every data-collection effort and the formation of a new generation of decision

scientists to work alongside policymakers.
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