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The Connectivity Project
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Theoretical Framework

* |[mpact on Agricultural Transportation Costs

 Household uses x (with a unit cost of c),
produces F(x) and self-consumes g units.

o Sells F(x)—qg In the market at price p and
Incurs (per-unit) transportation cost of t.

- Objective function:

U(X, CI|I9, t, C) — (P R t)(F(X) R CI) —Ccx + V(CI)



Expected outcomes

« Affects agricultural income through:

— Reduction in ¢ leads to increased input demand and
production
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— Reduction in t leads to increased input demand (and
production) and reductions in self consumption:
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Agriculture

* |ncreases in market access increase the
productivity of farmers, through access to better
Inputs and/or technologies,;

* Fertilizer use increased over entire sample,

* |[ncrease market participation, as easier access
to markets might incentivize households to sell
some or more of their production.

* No change in the intensive margin of production or
sales of agriculture products

« We find significant increases for the quantities
designated for auto consumption for full sample
depending on specification
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Impact path ways of rural
electrification

’gi

Outcomes

Impacts

Objective



El Salvador — Measuring Reduction of Indoor
Pollution

.Cue\gue elcable deun
clavo o protuberancia en la
pared, columna, o techo
(marco de foto)

detector

1 metro

mds de 1.50 metros de la

ventana o puertas operables

1.50 metros de
altura : f afe i | 100 cm from
) | : -
edge nt! '
combugigon

vice Manager

Data has been saved

Conn



How does Iinfrastructure
affect welfare?
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Expected

Coverage and
Access

Coping costs

Education,
Leisure, and
Information

Productivity

Economic Growth

Results of Rural Electrification

Percentage of households connected to the grid

Cost of electricity

Reliability of electric services

Number of sources used
Consumption of electricity
Energy input collection time use

Coping expenses in other energy sources

Indoor pollution

Incidence of acute respiratory disease among
vulnerable groups

Hours in education or studying in the home

Hours spent in childcare

Hours spent in entertainment and other leisure
activities

Total hours of work
Percentage of hours of agricultural

Percentage of hours of non-agricultural work

In home business productivity/revenue

Change in total income and expenditure
Percentage of poor households

Positive
Negative

Positive

Negative
Positive
Negative

Negative

Negative
Negative
Positive
No change
Positive

Positive
Negative
Positive

Positive

Positive
Negative

No differentiated effect
No differentiated effect

No differentiated effect

No differentiated effect
No differentiated effect
Larger effect for females

No differentiated effect

No differentiated effect

No differentiated effect

No differentiated effect

No differentiated effect
Larger effect for females

Larger effect for females
Larger effect for females
Larger effect for females

Larger effect for females

Larger effect for females
Larger effect for females




Results of Rural Electrification

15% points more likely to connect 11% to 19% more likely to connect
Spillover effects: 2% from baseline
of 41% connection rate
Changes in use of kerosene for  Changes in use of kerosene for
Coping costs lighting lighting

No changes in cooking practices No changes in cooking practices
65% reduction in overnight air
pollutants
Health Reduction of 37-44% on acute
N.A respiratory infections incidence

among children < 6

No effect Increase hours of studying in 7%
No effect More appliance ownership
Leisure reduced in average by 0.7
hours per day
Non agricultural independent
activities increased by 13%
Annual per capita income increased
in $ 186 (34% of baseline income)
N.A Positive distributional effects

Coverage and

Immediate
Access

25% of the effect of the voucher

N.A

Short term

Education,
Leisure, and
Information No effect

Productivity No changes

Economic N.A

Long term Growth
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The main mechanisms to promote
development

DIGITAL
TECHNOLOGIES

Search and Automation and Scale economies
information coordination and platforms
m e

Expand the information base, lower information costs and create
information goods

SOURCE: WDR 2016



Connectivity
Content

Capabillity



Cellular Phone subscription and Population

Billions

O P N W H O O N

N

%N N O
Qe) > O
NN

N A
D D Qo)
NN RINGS

N O
S
3

S O AP O
D" O D O O Q° O
DT 97 97 O (19 (19 (19 (19 q/Q q/Q
e==Population Cellular phones

Source: Mobile phone subscriptions are from the International Telecommunication Union (ITU) and country categories are
from the World Bank.



Digital revolution has brought many private
benefits

186 million

152 million
INSTACRAM ~ "SKYPE 36 million

calls AMAZON

purchases

4.2 billion
GOOGLE

searches

207 billion
E-MAILS

sent

SOURCE: WDR 2016 team; http://www.internetlivestats.com/one-second/ (As compiled on May 29, 2015)



... between and within countries—in
access and capability

Within-country digital divide can be significant
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SOURCE: WDR 2016 team, based on Research ICT Africa surveys (various years) for 10 African
countries.



Percentage of Households that Own a Mobile Phone,
by Residence Area

Tanzania (2010) ¢
Kenya (2010) ¢
South Africa (2008 / 09)
Liberia (2009) ¢
Malawi (2010) M
Ghana (2010) -
Nigeria (2009)
Egypt (2008) K-
Ehtiopia (2011) "
Uganda (2011) ™
Senegal (2011) ™
Mozambique (2011) °/

Zimbabwe (2011) 9"
Rwanda (2010) -

Source: Nakasone,
Torero and Minten
(2013). “The Power of
Information: The ICT
Revolution in
Agricultural
Development”. IFPRI.




A significant digital divide remains

6 BILLION without BROADBAND

4 BILLION without INTERNET

". 2 BILLION without MOBILE PHONES

0.4 BILLION without A DIGITAL SIGNAL

2068

Divides persist between and within countries—in access and capability

SOURCE: WDR 2016 team based on Research ICT Africa and ITU data



Digital technologies tend to be:

_ Skills-biased Voice-biased
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Limiting the aggregate gains from the digital revolution

SOURCE: WDR 2016 team based on Research ICT Africa and ITU data



Digital technologies hold benefits as well
as risks
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Analog foundations for
a digital economy

NATIONAL

PRIORITIES

EMERGING TRANSITIONING TRANSFORMING

SKILLS

to leverage
digital opportunities

SOURCE: WDR 2016 team.

Remove barriers
to adoption

Foundational skills
and basic ICT

literacy

Mobile phone-
based services
and monitoring

Competition
regulation and
enforcement

Prepare for
careers
instead of jobs

e-government

delivery and
citizen

engagement

Platform
competition

Facilitate
lifelong
learning

Participatory
policy making
and digital
collaboration




Complements

Technology

SOURCE: WDR 2016 team. For more details see figure 5.3 in the full Report.

Race between
technology
and
complements

@® High-income
@ Upper-middle-income

® lowermiddle-income

® low-income

Index of quality of
institutions, skills and regulations.

Digital adoption index
- businesses, people and
governments.



ICT Impact on agriculture

Extension services

Market information

Policy environment, laws, and regulations

Natural resources and geography

Health



Results at the Micro Level

INCOME INCREASE MEDIUM- & HIGH-VALUE CROPS
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WHEN ICT PENETRATION IS LOW,

almost any price information—general
or specific—tends to have a positive

impact on farmer income.

MIXED CROPS

WHEN ICT PENETRATION IS HIGH,
price information needs to be more

spedific to have a positive impact on ._

farmer income, particularly for high-value
arops that have a shorter shelf life. FONFUALEE CROES
*Numbers in graph correspond to f
numbered case studies in table. . . .
0 20 40

60 80 100
ICT PENTRATION: CELL PHONE SUBSCRIPTIONS PER 100 INHABITANTS, AT TIME OF STUDY




Kids to Parents: Extension

e Traditional Agricultural
Extension: costly, hard to
reach remote areas,
accountability of extension
workers.

Agricultural Parents

extension

e |CTs can solve many of
these shortcomings.

Computer-illiterate adult
population in rural areas.



Kids and ICTs for Extension: Example
(molasses trap for corn earworm

How to identify Explain
the problem? the problem

L]
EUKESTA HELIOTHI 284

Besve e grpe b Dozt individual

Simple Solution How dooes the
{Molasses Trap) solution work?
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Complementarities of
Infrastructure

Bangladesh, 2000-2004

60%
5006
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30%
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Electricity Elec + phone Elec + road

Source: Chowdhury and Torero, 2006

Elec + road +

Infrastructure does
seem to have an
Impact on
household’s welfare

There exists
complementarities in
the provision of
different types of
infrastructure



We need to be out of synchrony
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http://amazinglytimedphotos.com/soldier-yawning/#.U7Zny7HfpD8
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