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Introduction and Background:
We are living through an era that has brought about some of the greatest
changes in our world. Digital technologies like the computer, mobile
phones, Internet, Wifi and social networks have completely changed the
way we live, the way we interact with each other, the way we work and
the way we entertain ourselves. In fact, the profound effects of
technology could be felt in each and every aspect of our lives.
However, along with the development of technology, we are also forced
to ask questions about how it impacts our planet, economy and lifestyle –
which in a broader sense we refer to as sustainability. Sustainability is
defined as “development that meets the needs of the present generation
without compromising the ability of future generation to meet their own
needs.” (Brundtland Report).
This report delves into the effects that information technology have on
the sustainable development. Information technology, as we are already
aware, is a double-edged sword. Though it could be of deep positive
influence in our lives, if we develop and apply technologies badly, it
could create ever lasting negative impact on our world. It could devour
energy, accelerate climate change, worsen inequality, increase pollution
and encourage unsustainable production and consumption. However, if
we apply information technology in the right direction, our rewards could
be enormous. It could help to enhance creativity and innovation to solve
our problems, build closer-knit communities, empower the downtrodden,
give people more access to goods and services, and use precious
resources more efficiently.
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As we started this research on the development of information technology
and its effects on sustainable development, we realized that the easiest
way to interpret sustainability is through the sustainable development
goals (SDGs) as defined by the UNO. The 17 SDGs and 169 targets are
part of the 2030 Agenda for Sustainable Development adopted by 193
Member States at the UN General Assembly Summit in September 2015,
and came into effect on 1 January 2016. These goals are the result of an
unprecedented consultative process that brought national governments
and millions of citizens from across the globe together to negotiate and
adopt the global path to sustainable development for the next 15 years.
So, why do we need SDGs? SDGs are important, because around 800
million people still live in extreme poverty and suffer from hunger, with
fragile and conflict-torn states experiencing the highest poverty rates.
SDGs are also important because between 2008 and 2012, 144 million
people were displaced from their homes by natural disasters, a number
predicted to rise as the planet warms, bringing more extreme weather and
rising seas. More than ever before, water scarcity affects 40 percent of the
global population and is projected to increase. Some 946 million people
still practice open defecation. SDGs are important because they work in
the spirit of partnership and pragmatism to enable us to make the right
choices to improve our lives, in a sustainable way, for future generations.
SDGs provide clear guidelines and targets for all countries to adopt in
accordance with their own priorities and the environmental challenges of
the world at large.
The SDGs and targets will stimulate action in the following critically
important areas: poverty, hunger, education, health and well-being,
education, gender equality, water and sanitation, energy, economic
growth and decent work, infrastructure, industry and innovation, reducing
inequalities, sustainable cities, consumption and production, climate
action, ecosystems, peace and justice, and partnership. This
comprehensive agenda recognizes that it is no longer sufficient just to
focus on economic growth, but on fairer and more equal societies, and a
safer and more prosperous planet. It recognizes that the tasks of peace,
justice, environmental protection, and industrial development are not
disconnected from each other, but part of the same change. It recognizes,
above all, that global and interconnected challenges can only be fought
with global and interconnected solutions.
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First
compilation
of IT case
studies on
SDGs

Through this report, we look at the ways in which the development of
information technology has furthered the cause of SDGs. We look at each
of the 17 SDGs and analyze them from the perspective of the impact of
Information Technology. Each chapter begins with the way UN explores
that particular SDG – the challenge, the importance of that SDG, how it
could be addressed and the specific targets that UN has defined for that
SDG. The next section of that chapter delves into case studies of how
Information Technology is improving that particular SDG.
As we explored the impact of Information Technology on SDGs, we
realized that the best way to narrate it is through a case study
methodology. By drawing specific cases that demonstrates the impact.
These cases are drawn from across the world – Asia, Africa, Europe,
Americas and Australia. In fact, we would think that SDGs like ‘End
Poverty’ or ‘End Hunger’ is only relevant to Sub Saharan Africa or South
Asia. But during our compilation, we realized that though these regions
are more attuned to these challenges, the impact is felt in the other parts
of the world too. Shades might be different, but the contribution is the
same. This report also looks at myriad Information Technology tools Wifi, mobile, swarm, grids, drones, IVR, kiosks, multimedia, apps,
software, hardware, GIS.
In fact after going through resources available from across the world, we
are convinced that this report is the most comprehensive collection of
case studies till this time. Though there have been many efforts to study
specific SDGs, till date, as far as we are aware, there has been no effort to
compile case studies relating to Information Technology across all the
SDGs. We are certain that this report would enable understanding and
adoption of best practices from across the world, in the vision of
furthering the 17 SDGs for building a better world and a better future.
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SDG1: END POVERTY
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The Challenge

800
million
people in
extreme
poverty

Around the world today, a staggering 800 million people still live in
conditions of extreme poverty. With one in five people living on less than
USD 1.25 a day, extreme poverty presents one of the most urgent crises
of our times. While the number of people living in extreme poverty has
declined by more than half since 1990, a great deal more needs to be
done. Millions subsist on just over USD 1.25 a day, and many more
remain at risk of slipping back into poverty. Young people are especially
vulnerable. While 10.2% of all working adults live below the global
poverty line of USD 1.9 a day as of 2015, this number rises to 16% when
we consider the age group of 15-24 years. Children, too, are victims of
global poverty, with 18,000 children dying every single day from poverty
related causes.
Why is this important?
Poverty is more than just the lack of income or access to resources – it
manifests itself in diminished opportunities for education, social
discrimination and the inability to participate in decision-making
processes. For instance, in developing countries, children in the poorest
households are four times less likely to be in school than those of the
richest. But extreme deprivation is not just about wellbeing and
opportunity; it is a question of survival itself. In Latin America and East
Asia, the poorest children are three times more likely to die by age 5 than
the richest.
How can we address this?
Ending poverty in all its forms everywhere forms the first goal of the
2030 Sustainable Development agenda. It calls for ensuring social
protection, enhancing access to basic services, and building resilience
against the impacts of natural disasters which can cause severe damage to
people’s resources and livelihoods. The international community agrees,
through the Sustainable Development agenda for 2030, that economic
growth must be inclusive, especially of the most poor and vulnerable, and
aims to eradicate extreme poverty for all people everywhere in the next
15 years.
Development of IT and its Influence on Sustainable Development
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SDG 1: Targets:
•
•

•

•

•

•

•

By 2030, eradicate extreme poverty for all people everywhere,
currently measured as people living on less than USD1.25 a day.
By 2030, reduce at least by half the proportion of men, women and
children of all ages living in poverty in all its dimensions according to
national definitions.
Implement nationally appropriate social protection systems and
measures for all, including floors, and by 2030 achieve substantial
coverage of the poor and the vulnerable.
By 2030, ensure that all men and women, in particular the poor and
the vulnerable, have equal rights to economic resources, as well as
access to basic services, ownership and control over land and other
forms of property, inheritance, natural resources, appropriate new
technology and financial services, including microfinance.
By 2030, build the resilience of the poor and those in vulnerable
situations and reduce their exposure and vulnerability to climaterelated extreme events and other economic, social and environmental
shocks and disasters.
Ensure significant mobilization of resources from a variety of sources,
including through enhanced development cooperation, in order to
provide adequate and predictable means for developing countries, in
particular least developed countries, to implement programmes and
policies to end poverty in all its dimensions.
Create sound policy frameworks at the national, regional and
international levels, based on pro-poor and gender-sensitive
development strategies, to support accelerated investment in poverty
eradication actions.

Development of IT and its Influence on Sustainable Development

10

How Information Technology Can Help in Ending Poverty:

•

Enabling access to market and price information

•

Creating employment opportunities

•

Increasing agricultural productivity

•

Enabling demand‐responsiveness

•

Distributing locally relevant information

•

Creating local ownership

•

Promoting local entrepreneurship

•

Promoting trade and e-commerce

•

Building capacity and capability

•

Reinforcing social mobilization

•

Building partnerships and multi‐stakeholder involvement

•

Creating better awareness of opportunities, policies and services

•

Enabling better accessibility to services

•

Enabling better social networks

•

Enabling social innovations

•

Supporting good governance
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Case Study 1:
Computerized Milk Collection Centers: Small farmers and artisans
living in rural areas typically lack access to information about prices, data
on crops, weather conditions, credit facilities, and market opportunities.
Information Technology can remedy such information asymmetries and
stimulate poor people’s entrepreneurship by better connecting them to
markets.

50k

farmers
enabled
through
computers

In Gujarat state in India, computerized milk collection centers with
integrated electronic weights, electronic fat testing machines, and plastic
card readers are ensuring fair prices for farmers who sell milk to dairy
cooperatives. Traditionally, the fat content in milk was calculated through
a cumbersome measurement process hours after the milk was received.
Although farmers delivered milk on a daily basis, they were only paid
every ten days and had to trust the cooperative society staff’s manual
calculations of the quality and quantity of milk. Malfeasance and underpayment to farmers, although difficult to substantiate, were commonly
alleged. Computerized milk collection centers have increased
transparency, and led to faster processing, shorter queues, and immediate
payment to farmers. Furthermore, the Dairy Information System Kiosk
(DISK) software provides relevant information to farmers through a
database that contains complete histories of all milch cattle owned by
members of the cooperative and a dairy portal connected to the Internet.
The 50,000 dairy farmers who obtain services through the computerized
system benefit from a more transparent and efficient cooperative system.
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Case Study 2:
Enabling livelihoods and SMEs in Remote Sibeira: Small, remote
urban centers within Siberia used to face economic and social problems
due to an erratic economic structure. These problems included high
unemployment, salary payment delays, and gaps in employment
legislation. As a result, many people started suffering and even deprived
of a livelihood. A few of them, as they were pushed against the wall,
started to create their own, independent SMEs. However, these SMEs
also faced severe challenges, main ones being lack of market, and lack of
capital.

Market

reach out
tools for
increasing
opportunities

Using the Internet, to increase awareness of opportunities to invest in
these SMEs among national and international investors a dedicated
marketing platform was created called SibDev. The project produced a
toolkit to promote business marketing via the Internet, and developed a
project web site. The marketing web sites are produced and maintained
by the SMEs themselves. SibDev also enables capacity development of
these SMEs through a number of training workshops. These enable them
with capacity to use the Internet, as well as provide them the knowledge
and a technical platform to conduct Internet marketing. These activities
also enable the local businesses to become more active in their support to
Siberian SMEs, there by attracting investment and promoting economic
growth in the region.
The success of this scheme is currently demonstrated by the steady rise in
the number of investment proposals and investment companies added to
the Russian-language databases. Several investment proposals have
already been sent to registered investors through the active system.
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Case study 3:
Smart Access to Microfinance in India: Smart Cards Microfinance —
the provision of financial services to low-income clients — is an
important tool for poor people to reduce, mitigate, and cope with risk.
Computerization, smart cards, and software systems providing loan
tracking, financial projections, and branch management information can
reduce costs and help microfinance institutions reach clients more
efficiently.

Low

delivery and
transaction
costs in
microfinance

Smart cards with an embedded microchip containing information on
clients’ credit histories are helping SKS, a microfinance institution
operating in the Medak district of Andhra Pradesh, to reduce transaction
costs. One of the main problems faced by SKS, which follows the peerlending model developed by the Grameen Bank, is the high cost of
service delivery to the poor. All cash transactions take place at village
group meetings and each transaction takes about 90 seconds per person.
Much time is spent not only on paperwork but also discussing terms and
conditions and counting coins. Office computerization alone would not
bring much time savings because staff would have more free time during
the day, but not in the mornings and evenings when people in villages are
available for meetings. Smart cards have been identified as a solution to
the high cost of delivery, because they can lead to gains in efficiency,
elimination of paperwork, and reductions in errors, fraud, and meeting
time.
Potential savings to SKS’s operations are estimated to be around 18
percent. Once all of SKS operations are conducted with handheld
computers, a read-only device will be left in each village for clients to
check the information stored on the Smart Cards. Microfinance projects
like SKS enable poor people and their microbusinesses to gain broader
access to financial services.
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Case Study 4:
Youth Resource Centers in Zambia: In Zambia, close to Lusaka, the
capital, the Chawama Township houses many thousands of people of all
ages and origins. The largest part of Chawama’s population is made up of
young people, the majority of whom are unskilled, unemployed and poor.
With Zambia’s economy currently in the doldrums, there is little that the
government can do for them. The government is equally constrained by
the large number of unfinished programs it also has to deal with. If the
youths do not stand on their own two feet and do something to help
themselves, no one will come to their rescue.

Skills

training for
youth
enabling
employment

The Chawama Youth Project supports a Skills Training Center. Here,
young people receive vocational training and learn skills that will
eventually enable them to find employment or start up their own
businesses. The center has trained several thousands in different subjects,
including carpentry and joinery, tailoring and design, welding and metal
fabrication, auto mechanics, house wiring and electrical issues, among
others. They have also set up an ICT center that will enable youths and
other clients from the local community to access the Internet and other
computer‐based services easily. The young people receive training in
basic ICT skills. The owners of this project are now using their
experience and lessons learned to build the ICT capacity of several Youth
Resource Centers (YRC) all over the country as part of the
implementation of the National Youth Policy. The Youth Resource
Center model has been developed to provide a hybrid “not‐for‐profit
Youth Resource Center” (YRC) and a for‐profit telecenter. The purpose
is to provide information about sustainable community development
information and business services to the youth groups. The YRCs will
provide access to Internet‐enabled computers, printers, copiers,
telephones, television and radios. In addition, there will be an adjoining
library with books and daily newspapers and magazines.
The YRCs will deploy sustainable connectivity solutions and will be
linked to the government portal. The Youth Resource Centers will be an
integral part of Zambia’s e‐governance structure.
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Case Study 5:
Rural Community Network: In India, out of 1027 million population,
742 million (72.2%) live in the rural areas and 285 million (27.8%) in the
urban areas. The rural populace are living in 600,000 villages spread over
2.76 million across India with very poor or no infrastructure like roads,
transport, power supply, clean drinking water, healthcare, education
system, communication network, etc., further pushing them to poverty.
According to India’s first Social Development Report, a large proportion
of Indians are still below the poverty line: 26% or about 260 million (193
million in rural and 67 million in urban areas).

WLL

for
dissemination
of useful
information

The ‘Gyandoot’ community network is aimed at creating a cost effective,
replicable, economically self-reliant model for taking benefits of
Information Technology to the rural population. This is an intranet
network using Wireless in Local Loop (WLL) technology set up in 5
blocks with 21 kiosks, each catering to about 15-20 villages in tribal Dhar
district in Madhya Pradesh state of India. The success is largely due to
targeting the information that would be of interest to these people and
would help them improve their daily income. The examples are: rates of
agriculture produce, land record rights, computer training, caste
certificates, online public grievance redressal, health services, e-mail,
rural e-auction, matrimonial alliances, information on government
programmes, information for children, online employment exchange,
availability of applications for jobs, local weather report, e-news papers
etc.
Currently, several million villagers are using these services. The most
commonly used services were grievance redressals (41%), market rates
(25%), land-records (20%). Interestingly, one out every six users of the
network was illiterate with no knowledge of reading or writing.
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SDG 2: END HUNGER

Development of IT and its Influence on Sustainable Development

17

The Challenge
One in every nine individuals around the world today experiences hunger,
despite the fact that enough food exists to feed every individual. Twothirds of these vulnerable groups live in Asia. Unless we profoundly
rethink global food and agricultural systems, it is estimated that the
number of hungry people worldwide could climb to two billion by 2050.
Globally, the proportion of undernourished people in developing regions

1/9

people lives
in hunger

has fallen by almost half since 1990, from 23.3% in 1990-1992 to 12.9%
in 2014-2016. However, 795 million are still undernourished.
Why is this important?
Working to improve food and agriculture can have a substantial impact
on the attainment of the other 16 Sustainable Development Goals, as it
can help combat climate change, bolster economic growth, and contribute
to peace and stability in societies around the world. Rural women and
men who can no longer make ends meet on their land, are being forced to
migrate to cities in search of opportunities. Building resilience against
natural disasters will be an important part of the global fight against
hunger, as crises exacerbate food insecurity issues in countries affected
by them.
How can we address this?
Goal 2 of the 2030 Sustainable Development agenda seeks to end hunger
and all forms of malnutrition, and double agricultural productivity in the
next 15 years. Ensuring this sustainable access to nutritious food
universally will require sustainable food production and agricultural
practices.
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SDG 2: Targets:
•

By 2030, end hunger and ensure access by all people, in particular
the poor and people in vulnerable situations, including infants, to
safe, nutritious and sufficient food all year round.

•

By 2030, end all forms of malnutrition, including achieving, by
2025, the internationally agreed targets on stunting and wasting in
children under 5 years of age, and address the nutritional needs of
adolescent girls, pregnant and lactating women and older persons.

•

By 2030, double the agricultural productivity and incomes of
small-scale food producers, in particular women, indigenous
peoples, family farmers, pastoralists and fishers, including
through secure and equal access to land, other productive
resources and inputs, knowledge, financial services, markets and
opportunities for value addition and non-farm employment.

•

By 2030, ensure sustainable food production systems and
implement

resilient

agricultural

practices

that

increase

productivity and production, that help maintain ecosystems, that
strengthen capacity for adaptation to climate change, extreme
weather, drought, flooding and other disasters and that
progressively improve land and soil quality.
•

By 2020, maintain the genetic diversity of seeds, cultivated plants
and farmed and domesticated animals and their related wild
species, including through soundly managed and diversified seed
and plant banks at the national, regional and international levels,
and promote access to and fair and equitable sharing of benefits
arising from the utilization of genetic resources and associated
traditional knowledge, as internationally agreed.

•

Increase investment, including through enhanced international
cooperation, in rural infrastructure, agricultural research and
extension services, technology development and plant and
livestock gene banks in order to enhance agricultural productive
capacity in developing countries, in particular least developed
countries.
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•

Correct and prevent trade restrictions and distortions in world
agricultural markets, including through the parallel elimination of
all forms of agricultural export subsidies and all export measures
with equivalent effect, in accordance with the mandate of
the Doha Development Round.

•

Adopt measures to ensure the proper functioning of food
commodity markets and their derivatives and facilitate timely
access to market information, including on food reserves, in order
to help limit extreme food price volatility.
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How Information Technology Can Help in Zero Hunger:

•

Enabling drone-based information relay system to collect data
on crop health, chemical levels in soil to determine right levels
of irrigation and transmitting messages to farmers mobile phone

•

Creating national seed policies, by applying data-driven
solution to monitor ground water to an app to prevent food
waste to container farms using intelligent transport

•

Targeting to increase digital literacy (Food Vibes) of farmers
and to connect farmers to an online community by offering
digital skills training for farmers.

•

Empowering social Donors input information on No Food
Waste mobile app by locations restaurants, wedding parties and
redistribute to local hunger spot - the homeless, poor, elderly

•

Creating community-based mechanisms for climate change
adaptation and disaster risk management on food security

•

Incubating sustainable low-carbon and resilient food systems

•

Enabling integrated forest landscape management

•

Enabling access to information in local languages projects
developed video documentaries

•

Enabling Market-led, User owned Information Service (MUIIS)
helping farmers make effective decisions
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Case Study 1:
Redirecting Wasted Food to the Needy: Globally, 1 out of 9 people go
hungry

every

day, that’s nearly

800 million

people.

And yet,

some 1.3 billion tonnes of food are wasted every year. To combat this
problem as part of a growing global trend from San Francisco to Paris to
New Delhi, social entrepreneurs are harnessing the power of mobile
technology to feed the hungry.
No Food Waste is a prime example. The social start-up aims to address
urban hunger in India with a simple concept: take excess food from

Excess

food
redistributed
through
mobile app

wedding parties, parties, restaurants and colleges, and redistribute it to
those in need and at risk of hunger — the homeless, poor, and the elderly.
Donors input information on the No Food Waste mobile app, such as
location and amount of food, which is then picked up by a local volunteer
and delivered to a local hunger spot.
Currently available in eight cities across the country, the platform has
helped to feed tens of thousands people across the country since
launching in 2016 according to official No Food Waste statistics. Several
thousands of meals have been provided in the Delhi area alone.
Other food start-ups around the world are also using mobile technology to
help to solve food insecurity. Over 12 million meals have been
redistributed in Ireland and the UK through FoodCloud, a company that
connects charities to supermarkets with unsold food. Copia is another
example, which has completed over 3200 food pickups in San Francisco,
USA, through its mobile app, and recently redistributed excess food from
the 2017 Oscars.
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Case Study 2:
Improving Market Access in Tanzania: In Tanzania, an IT project
funded by IFAD (The International Fund for Agricultural Development)
provided rural women and men with information through mobile phones,
the Internet and email. This information enabled them to gain access to
other key people in the market chain, including processors, traders and
consumers.

After just one agricultural season, people agreed there had been
considerable impact on their access to markets, their production, and their

Rise

in incomes by
providing key
market
information

incomes. For an initial investment of USD 200,000, the project’s
activities contributed to a gross increase in income of participants by
more than USD 1.8 million. Some smallholder farmers doubled or even
quadrupled their market volume, demonstrating how responsive they can
be when assured of a market and a fair price.
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Case Study 3:
Addressing Farmer Queries in Bangladesh: The Krishi Call Centre
(Agriculture Call Centre) is a public-private initiative that aims to help
end hunger and achieve food security by promoting sustainable
agriculture in Bangladesh. Main aim of the project is to answer farmers'
queries on a telephone call in their own dialect. These call Centres are
working in 14 different locations covering all the States in Bangladesh. A
countrywide common eleven digit Toll Free number 1800-180-1551 has
been allotted for Kisan Call Centre. This number is accessible through

CallCentre
to address
farmer
queries

mobile phones and landlines of all telecom networks including private
service providers. Replies to the farmers' queries are given in 22 local
languages.

Call center services are available from morning till late night, on all seven
days of the week. Kisan Call Centre agents known as Farm Tele Advisor,
are graduates or above in Agriculture or allied and possess excellent
communication skills in respective local language. Queries which cannot
be answered by Farm Tele Advisor are transferred to higher level experts
in a call conferencing mode.

A Kisan Knowledge Management System to facilitate correct, consistent
and quick replies to the queries of farmers and capture all the details of
their calls, has been developed. Kisan Knowledge Management System
also has an independent website, where the agents working at various
locations throughout have access.
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Case Study 4:
Software to Enable Farmers in Cambodia: In Cambodia, a global
strategic partnership between IFAD and Intel Corporation supports
smallholders through mobile and IT farm extension services. Smallholder
farmers have been provided a step-by-step software program to analyze
soil, determine fertilizer requirements, give advice on best seeds and deal
with pests and diseases. Local people have been trained to use the
software to sell their services to farmers via mobile, enabling the farmers
to improve their practices. Prompted by the software, farmers analyze

S/W

aiding
farming and
selling the
produce

conditions on their farms and the program gives advice on what to do.
The locations of nearby suppliers are also provided.

This software, launched in several hundreds of locations across
Cambodia, has helped farmers who were overdosing their rice fields with
fertilizers to cut their costs in half. Similar software is being used in
India, where it has helped small farmers increase their production by
around 300%.
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Case Study 5:
Software to Enable Farmers in Cambodia: Rural villages of
Azerbaijan have lush orchards and are rich in indigenous flora. However,
overgrazing has led to the serious degradation of pastoral farmlands
resulting in losses of organic carbon soil. Loss of organic matter reduced
the soil stability and it eroded, further increasing the likelihood of greater
water runoff and landslides. This threatened the future of Azerbaijan’s
farming communities as well as the region’s broader ecosystem leading to
poverty and hunger.

Satellite
Imaging for
reducing soil
erosions

With EU funding and UNDP support, the Clima East Pilot Project in
Azerbaijan is working to teach and establish sustainable pasture
management practices, improve the fertility of pastures and forests, and
prevent soil erosion and landslides. The project selected the rural
communities of the Shamakhi and Ismayilli regions where the primary
occupation is sheep and cattle breeding.
Since 2013, the project has worked to monitor and create an inventory for
thousands of hectares of summer pastures. Through the use of satellite
imaging and remote sensing applications, a vegetation map was created.
The collection of this data was then used to define the criticality of the
areas and to clarify where and how the restoration work should happen.
Updated information on soil and vegetation cover of newly inventoried
pastures was then made available to environmental authorities and local
pastoralists. Part of the inventory entailed field assessments of pasture
camp sites coupled with remote sensing analysis, allowing for the
identification of areas for restoration.
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SDG 3: GOOD HEALTH
AND WELL BEING
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The Challenge
Poor health constitutes suffering and deprivation of the most fundamental
kind. Over the years, significant strides have been made in increasing life
expectancy and reducing some of the common killers associated with
child and maternal mortality. Despite global progress, an increasing

Threat

of epidemics
and child
deaths

proportion of child deaths occur in sub-Saharan Africa and Southern
Asia. Globally, the incidence of major infectious diseases has declined
since 2000, including HIV/AIDS, malaria, and TB, but the challenge of
these and new pandemics remain in many regions of the world. We have
made immense progress globally in finding newer treatments, vaccines,
and technologies for healthcare, but universal affordable access to
healthcare remains a challenge.
Why is this important?
Not only does disease impact the well being of an individual, it burdens
family and public resources, weakens societies, and squanders potential.
The health and well being of people at all ages therefore lies at the heart
of sustainable development. Protection from disease is not only
fundamental to survival, but it enables opportunity for everyone and
strengthens economic growth and prosperity.
How can we address this?
The international community, through Goal 3, has committed itself to a
global effort to eradicate disease, strengthen treatment and healthcare,
and address new and emerging health issues. It calls for innovation, and
research in these areas to further enhance public policy efforts. A holistic
approach to better health will require ensuring universal access to
healthcare and to making medicine and vaccines affordable. It also calls
for a renewed focus on mental health issues. Suicide is the second leading
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cause of death globally between the ages of 19 to 25. And finally, health
and wellbeing are closely linked with the quality of our environment, and
Goal 3 also aims to substantially reduce the numbers of deaths and
illnesses caused by air, water, and soil pollution and contamination.
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SDG 3: Targets:
•

By 2030, reduce the global maternal mortality ratio to less than 70 per
100,000 live births.

•

By 2030, end preventable deaths of newborns and children under 5
years of age, with all countries aiming to reduce neonatal mortality to
at least as low as 12 per 1,000 live births and under-5 mortality to at
least as low as 25 per 1,000 live births

•

By 2030, end the epidemics of AIDS, tuberculosis, malaria and
neglected tropical diseases and combat hepatitis, water-borne diseases
and other communicable diseases.

•

By 2030, reduce by one third premature mortality from noncommunicable diseases through prevention and treatment and
promote mental health and well-being.

•

Strengthen the prevention and treatment of substance abuse, including
narcotic drug abuse and harmful use of alcohol.

•

By 2020, halve the number of global deaths and injuries from road
traffic accidents.

•

By 2030, ensure universal access to sexual and reproductive healthcare services, including for family planning, information and
education, and the integration of reproductive health into national
strategies and programmes.

•

Achieve universal health coverage, including financial risk protection,
access to quality essential health-care services and access to safe,
effective, quality and affordable essential medicines and vaccines for
all.

•

By 2030, substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution and
contamination.

•

Strengthen the implementation of the World Health Organization
Framework Convention on Tobacco Control in all countries, as
appropriate.

•

Support the research and development of vaccines and medicines for
the communicable and non-communicable diseases that primarily
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affect developing countries, provide access to affordable essential
medicines and vaccines, in accordance with the Doha Declaration on
the TRIPS Agreement and Public Health, which affirms the right of
developing countries to use to the full the provisions in
the Agreement on Trade Related Aspects of Intellectual Property
Rights regarding flexibilities to protect public health, and, in
particular, provide access to medicines for all.
•

Substantially increase health financing and the recruitment,
development, training and retention of the health workforce in
developing countries, especially in least developed countries and
small island developing states.

•

Strengthen the capacity of all countries, in particular developing
countries, for early warning, risk reduction and management of
national health risks.
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How Information Technology Can Help in Good Health and WellBeing:
•

Enabling information to help diagnose health problems sooner,
reduce medical errors, and provide safer care at lower costs.

•

Enable medical health libraries and librarians to provide nonstigmatized community space, skilled staff and assist online access,
which can reach out to vulnerable people

•

Enable mobile phones based community health workers to learn
and prepare for disease outbreaks

•

Providing work procedure, skills, and on-the-job training

•

Enabling analytics to provide the capabilities needed to produce
snapshots, analyze trends, and make projections

•

Enabling implementation of Health IT Toolkit viz, E-Prescription

•

Enabling visualization of complex graphs and flows

•

Enabling electronic medical record systems

•

Enabling food micronutrient innovation integration with health &
safety well-being

•

Enhancing development of local solutions to address the health
challenges related to Non-Communicable Diseases (NCDs)

•

Enabling regulated professional social media helps to provide
advice and support
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Case Study 1:
Mobile Health Solutions in Africa: mHealth (mobile health) is a general
term for the use of mobile phones and other wireless technology in
medical care. The most common application of mHealth is the use of
mobile phones and communication devices to educate consumers about
preventive health care services. However, mHealth is also used for
disease surveillance, treatment support, epidemic outbreak tracking and
chronic disease management. mHealth is becoming a popular option in

Remote

Management of
health through
mHealth

underserved areas where there is a large population and widespread
mobile phone usage.

mHealth is used to address the challenge of reaching people in remote
places in the African content with quality and reliable health care related
to Non-Communicable Diseases (NCDs). In Tunisia, the mHealth
programme titled ‘Yezzi’ – translated in English to ‘Enough!’ – is
helping citizens quit tobacco and shisha. In Senegal, the programme aims
at teaching diagnosed diabetics how to manage the disease during
Ramadan, the time of year when Muslims fast, which can pose
difficulties for people managing their insulin levels. Their programs are
even in the UK, where they partner with the National Health Service
(NHS), to support a programme for hypertension and heart health.

m-Health offers a great solution because it helps in better management of
electronic health data to identify and control communicable diseases. It
also enables remote doctor visits and even drastic improvement of
delivery of health services.
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Case Study 2:
Ensuring Primary Health Care: In India for every 8,800 people there
is only 1 doctor. To solve and bridge the gap, iKure is enabling health
workers through a mobile train-the-trainer methodology.
iKure trains and equips a group of health workers through their mobile
phones, and integrates innovative point-of-care technologies into their
services. They are supported by a cloud platform technology called

Remote

training of
health workers
through mobile
and cloud

Wireless Health Incident Monitoring System or WHIMS. It captures the
flow of patient data and is used as a diagnostic tool to analyze the patient
information for screening, early detection, and monitoring of diseases.
They issue digital cards to the patients with their diagnostics. When iKure
health workers go with their medic bags and mobile phones to remote
parts of the country with no Internet or electricity, they scan the card, and
automatically all data of patient is shown. When health workers are back
in the Internet zone the information goes back to the cloud, which is
available to doctors. Besides the data collected through WHIMS, the
iKure team works with partners to identify health issues in communities
and design holistic solutions for prevention.
iKure has reached to millions of patients across 6 states in India, who
now have access to on-site general medicine, maternal and child health
care, eye care, and telemedicine services.
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Case Study 3:
Mobile Platform for Ensuring Pregnancy Safety: Even in advanced
countries, with the trends of decreasing qualified obstetricians and late
child bearing tendencies add on to the risk of citizens. Compared to this,
in many developing countries, particularly in rural areas, there are few or
no obstetricians. This means pregnant women have to travel over an hour
to see a doctor. This results in serious health hazards, both for the mother
and the child.

Safe

pregnancy
through a
mobile device

A Japanese company has developed a healthcare management program
named ‘Melody’ as a communication platform for pregnant woman and
doctors around the world. The platform has a mobile cardiotocograph
(CTG) consisting of a monitor that checks the fetus’ heart rate and the
mother’s contractions. The device then transmits data using a WiFi,
which can be used to study the health.

The individual herself can use this small and light device, even if she is in
a remote part of the world, allowing pregnant women to check their fetus’
condition at any time. The data transmission function allows
communication of data to doctors through laptops or mobile phones,
allowing them to remotely check a baby’s condition.
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Case Study 4:
Ensuring Safe Vaccines Refrigeration in Africa: Vaccines save lives,
but many children receive a vaccine with lost potency and efficacy as a
result of poor refrigeration. Vaccine fridges in rural clinics usually fail
due to faulty machinery, and health personnel are often too busy to
respond quickly enough leading to health hazards.
To address this problem, Nexleaf analytics built an innovative solution

Safe

vaccines
through safe
refrigeration

called ColdTrace. A ColdTrace sensor is placed inside a vaccine
refrigerator. It can send SMS alerts to health workers whenever the
vaccines are in danger because of a faulty refrigerator. The temperature
data is stored in a dashboard to provide real-time, aggregate, or historical
data, to be used to identify chronically failing fridges, remotely diagnose
certain common causes of fridge failure, and fix fridges remotely with a
simple phone call to the health facility.
Nexleaf also provides training and develops country-specific Standard
Operating Procedures to help clinic personnel respond to alerts
effectively. For example, in Mozambique, Nexleaf worked with one
technician who looked at the data, identified all the facilities that were
performing poorly and placed a phone call to those facilities for
rectification. This smart technology device solves a challenge posed by
poor power supply, and ensures that many more lives are being saved.
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Case Study 5:
Improving Pediatric Cancer Survival Rates in Russia: The incidence
of children with cancer in the St. Petersburg area is considered among the
highest in Russia. St. Petersburg is the second-largest city in Russia with
a population of 5 million, of which approximately 800,000 are children.
At present, there is no effective program for screening children with
cancer in the area. As a consequence, most children are not diagnosed
until the disease is at an advanced stage, which results in long

EMR

for global
collaborations
among medical
staff

hospitalizations and poor prognoses. Leukemia and lymphoma constitute
well over 50 percent of the cancers, for which the survival rate in the
USA is about 80 percent. In Russia, however, most children with these
diseases die after lengthy and painful illnesses.
Using the power of digital technology and the Internet, VishnevskayaRostropovich Foundation created a Tele-healthcare Network for Child
Cancer Care to meet the needs of pediatric medical staff. The Foundation
linked child cancer specialists in St. Petersburg with colleagues in the
USA and Europe. The network enabled the Russian staff to send MRI
scans and records of their patients to the other specialists in order to
improve the care management of children living with cancer. The
network also improved communication between primary care physicians
and medical specialists within the St. Petersburg area.
The project initially began as a high-tech initiative using a browser-based
electronic medical record (EMR) system as a vehicle for standardising
medical records for international and local medical consultations. Over
time, it evolved into a low-tech system consisting of desktop computers, a
server, Internet access, a digital microscope and monitor, and digital
imaging and scanning equipment. This technology now provides the basis
for medical consultations via e-mail, with digitised medical images used
as attachments. In addition, the project is creating a universal information
system appropriate to the Russian context that can be used in partner
countries.
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SDG 4: QUALITY
EDUCATION
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The Challenge
The world today has more knowledge than ever before, but not everyone
can benefit from it. Globally, countries have made major strides in

57 mil

children
remain out of
school

increasing access to education at all levels and increasing enrolment rates
in schools, and basic literacy skills have improved tremendously. Among
youth aged 15-24, the literacy rate improved globally between 1990 and
2015, increasing from 83% to 91%. Completion rates in primary school
had also exceeded 90% by 2013. Despite these successes, several gaps
remain. Few countries have achieved gender equality at all levels of
education. In addition, 57 million children remain out of school and half
of them live in Sub-Saharan Africa.
Why is this important?
A quality education is the foundation of sustainable development, and
therefore of the Sustainable Development Goals. As a policy intervention,
education is a force multiplier which enables self-reliance, boosts
economic growth by enhancing skills, and improves people’s lives by
opening up opportunities for better livelihoods.
The Sustainable Development targets for 2030 call for ensuring the
completion of primary and secondary education by all boys and girls, and
guaranteeing equal access to opportunities for access to quality technical
and vocational education for everyone. Policy interventions will require
improving access and improving quality, as well addressing relevant
obstacles which include gender inequalities, food insecurity, and armed
conflict.
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How can we address this?
Ask our governments to place education as a priority in both policy and
practice. Lobby our governments to make firm commitments to provide
free primary school education to all, including vulnerable or marginalized
groups. Encourage the private sector to invest resources in the
development of educational tools and facilities. Urge NGOs to partner
with youth and other groups to foster the importance of education within
local communities.
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SDG 4: Targets:
•

By 2030, ensure that all girls and boys complete free, equitable and
quality primary and secondary education leading to relevant and
Goal-4 effective learning outcomes.

•

By 2030, ensure that all girls and boys have access to quality early
childhood development, care and pre-primary education so that they
are ready for primary education.

•

By 2030, ensure equal access for all women and men to affordable
and quality technical, vocational and tertiary education, including
university.

•

By 2030, substantially increase the number of youth and adults who
have relevant skills, including technical and vocational skills, for
employment, decent jobs and entrepreneurship.

•

By 2030, eliminate gender disparities in education and ensure equal
access to all levels of education and vocational training for the
vulnerable, including persons with disabilities, indigenous peoples
and children in vulnerable situations.

•

By 2030, ensure that all youth and a substantial proportion of adults,
both men and women, achieve literacy and numeracy.

•

By 2030, ensure that all learners acquire the knowledge and skills
needed to promote sustainable development, including, among others,
through education for sustainable development and sustainable
lifestyles, human rights, gender equality, promotion of a culture of
peace and non-violence, global citizenship and appreciation of
cultural diversity and of culture’s contribution to sustainable
development.

•

Build and upgrade education facilities that are child, disability and
gender sensitive and provide safe, nonviolent, inclusive and effective
learning environments for all.

•

By 2020, substantially expand globally the number of scholarships
available to developing countries, in particular least developed
countries, small island developing states and African countries, for
enrolment in higher education, including vocational training and
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information and communications technology, technical, engineering
and scientific programmes, in developed countries and other
developing countries.
•

By 2030, substantially increase the supply of qualified teachers,
including through international co-operation for teacher training in
developing countries, especially least developed countries and small
island developing states.

Development of IT and its Influence on Sustainable Development

42

How Information Technology Can Help in Quality Education:
•

Enabling access: Students and teachers, including those that are
underserved and remote, can increasingly access information to
support learning, online certification, and advisory services.

•

Ensuring connectivity: Students, teachers and institutions can
interact and communicate with each other in order to learn
together, collaborate on projects, and develop new learning
models and innovations.

•

Increasing productivity: By enabling access to more people, it can
increase teachers’ productivity and reach (e.g., massive open
online courses or MOOCs).

•

Enabling efficiency: Analytics offerings and smart systems can
analyze patterns of student learning and help prescribe learning
plans to improve results.

•

Enabling creative learning: Through flexible learning spaces like
setting up interactive website, chat rooms or online libraries

•

Enabling disabled: Through friendly content and learning
techniques

•

Enabling adult literacy:

Through intuitive learning programs

addressing vocational and tertiary education to break digital
divide and rural and urban barriers
•

Enabling supply of trained teachers: Through distance training
and networks that link teachers to their colleagues

•

Improving efficiency and effectiveness of education ministries
and related bodies through strategic application of technologies
and ICT-enabled skill development
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Case Study 1:
Establishing an Online Learning Standard: ITU (International
Telecommunication Union) Y.2241 standard supports ubiquitous access
to educational web objects such as text or audiovisual materials. The
standard describes the virtualization of these materials necessary to give
them an identity independent to customizable program help them learn in
style that comes most naturally. The ITU Y.2241, details a web service

Selfdirected
learning
through online
standard

framework to support ‘ubiquitous self-directed learning’ in future
networks. It supports adaptive learning methodologies attentive to the
behavior of the learner, providing for e-learning service features such as
self-guided reading, participation in study groups, internships, electronic
dialogues and reflective writing activities.

ITU Y.2241 helps millions of learners worldwide take control of their
learning experience and play to their unique strengths and highlights. It
acts as a means to guarantee their persistence, ensuring that learners’
ability to locate and access materials is not affected by differences in
technology generations.
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Case Study 2:
Enabling Special Children to Learn: Children diagnosed with autism
spectrum disorders (ASD) often have social communication difficulties
and/or display restrictive and repetitive behaviors.
Leveraging the advancements in mobile ubiquitous technologies, AutiSay
is designed to assist autistic children to communicate with their
caregivers, parents, teachers and therapists. AutiSay is built on reviewed
literature on the learning characteristics common to ASD. The app
designed with specialist help on the customized needs of the autistic

Autistic

empowerment
through
mobiles

people, especially those that do not have easy access to professional
services. It helps support the work of professionals and caregivers with a
focus on children who are non-verbal, display poor vocabulary, have
limited use of language, difficulty expressing needs and difficulty with
conversations.
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Case Study 3:
Multimedia to Beat the Literacy Trap: The constraints in India’s path
to reducing adult illiteracy are many: the size and diversity of its
population; the time it takes, by conventional methods, to teach a person
to read and write; high dropout rates; the lack of trained and dedicated
teachers; and inadequate infrastructure.
The computer-based functional literacy (CBFL developed by Tata Group)
programme addresses and overcomes these impediments through the
innovative use of information technology. It teaches a person to read

Literacy
through
computers and
multimedia

within a span of 30 to 45 hours spread over 10 to 12 weeks. The emphasis
is on words rather than alphabets, and the process is styled to suit the
learner. The programme is multimedia-driven; it does not need trained
teachers. This also means a reduction in the cost of eradicating illiteracy.
Those coming through the programme can acquire a 300-500 word
vocabulary in their own languages and dialects, which is enough for
everyday requirements, such as reading destination signs on buses,
straightforward documents and even newspapers. Most importantly, it
enables these people on the path to acquiring the other literacy skills,
including writing and arithmetic ability.
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Case Study 4:
Artificial Intelligence Matching to Right Schools: A new startup called
SchoolApply using techniques of Artificial Intelligence (AI) helps
students from anywhere in the world to connect with educational
programs abroad that best match their needs and potential. It helps them
to find suitable classes and programs, which can otherwise be a difficult
task with a growing variety of programs available.
SchoolApply collects and matches information from social graphs,

Match

students to
right schools
across the
world

feedback, geographic and behavioral information from the university and
let students narrow down their selection that are important to them – such
as academics, school, budget and location etc.
SchoolApply offers students in Middle East, Africa and South East Asia
the opportunity to find and apply for over 4,000 undergraduate and
Masters programmes in universities across the United States, the United
Kingdom and Canada. Over 10,000 unique applications have been
started, with 200 students accepted onto courses. Demand for such a
service is growing fast. By 2025, some eight million students are
expected to have to travel to other countries to study while largest number
of international students in the US come from China and India,
accounting for 31.5% and 15.9% respectively, followed by Saudi Arabia
and South Korea at close to 6% each.
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Case Study 5:
Agile Educational Network in China: The Jingyang District, located in
Deyang, China, there are over 50 schools. However, the educational
resource allocation is unbalanced, with a significant gap between rural
and urban areas.
To help address this problem, the Jingyang District Education Bureau
devised a plan to enable the sharing of high-quality teaching resources by
building an educational Metropolitan Area Network (MAN) that covers
all primary and middle schools in the district. This best in class, highly

Sharing
teachers
through a
network

reliable MAN serves as a unified backbone communications platform
allowing educational departments to offer a full array of new educational
IT services that can accommodate the requirements of all its candidates.
The benefits of this solution include a wide variety of teaching
management applications, such as office automation for teaching affairs,
school roll management system, interactive classes, video-on-demand,
online communication, online examination and assessment, and
electronic school bags. MAN not only enriches teaching methods but also
promotes resource sharing among teachers and educators. It has also
improved the effectiveness in the classroom and the quality of education.
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SDG 5: GENDER
EQUALITY
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The Challenge
Since gender inequality constitutes one of the histories most persistent
and widespread forms of injustice, eliminating it will call for one of
history’s biggest movements for change. Women and girls continue to

Gender

Inequalities at
home and
workplace

suffer discrimination and violence in every part of the world. Gaps in
gender equality exist in every sector. In South Asia, only 74 girls were
enrolled in primary school for every 100 boys in 1990. However, by
2012, the enrolment ratios were the same. In 155 countries, at least one
law exists which impedes women’s economic opportunities. Women in
most countries on average earn only 60% to 75% of wages paid to men.
Why is this important?
Gender equality is not only a fundamental human right, but a necessary
foundation for a peaceful and sustainable world. The exclusion of women
places half of the world’s population outside the realm of opportunity to
partner in building prosperous societies and economies. Equal access to
education, decent work, and representation in political and economic
decision making processes are not only rights women should have, they
benefit humanity at large. By investing in the empowerment of women,
we not only make progress on Goal 5 of the Sustainable Development
Goals, we also make gains on the alleviation of poverty and fuel
sustainable economic growth.
How can we address this?
Goal 5 aims to eliminate all forms of discrimination and violence against
women in the public and private spheres and to undertake reforms to give
women equal rights to economic resources and access to ownership of
property.

Development of IT and its Influence on Sustainable Development

50

SDG 5: Targets:
•

End all forms of discrimination against all women and girls
everywhere.

•

Eliminate all forms of violence against all women and girls in the
public and private spheres, including trafficking and sexual and other
types of exploitation.

•

Eliminate all harmful practices, such as child, early and forced
marriage and female genital mutilation.

•

Recognize and value unpaid care and domestic work through the
provision of public services, infrastructure and social protection
policies and the promotion of shared responsibility within the
household and the family as nationally appropriate.

•

Ensure women’s full and effective participation and equal
opportunities for leadership at all levels of decision-making in
political, economic and public life.

•

Ensure universal access to sexual and reproductive health and
reproductive rights as agreed in accordance with the Programme of
Action of the International Conference on Population and
Development and the Beijing Platform for Action and the outcome
documents of their review conferences.

•

Undertake reforms to give women equal rights to economic resources,
as well as access to ownership and control over land and other forms
of property, financial services, inheritance and natural resources, in
accordance with national laws.

•

Enhance the use of enabling technology, in particular information and
communications technology, to promote the empowerment of women.

•

Adopt and strengthen sound policies and enforceable legislation for
the promotion of gender equality and the empowerment of all women
and girls at all levels.
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How Information Technology can help in SDG5 – Gender Equality:
•

Identifying gender/rural-urban digital divide areas to promote
good practices for women to use ICT.

•

Capacity-building towards gender equality in education and
employment

•

Enhancing democracy and women’s participation through
electronic connectivity.

•

Digitizing at faster paces the local and national level women’s
rights policies.

•

Setting up local Kiosk centers to address women in distress

•

Strengthening transparency at grassroots and local level law
enforcement.

•

Enabling mass communication and awareness of women’s
rights to narrow down local, national, international / global
gender digital divide.

•

Enabling personal security, better access to education and jobs,
financial inclusion and access to basic healthcare information.

•

Enabling, empowering and acknowledging bottom up (local,
national,

international)

visibility

by

ensuring

women

representation as stakeholders, co-creators and beneficiaries of
goods and services.
•

Enable

distribution

and

access

to

technology-based

interventions to those who lack access to technology, digital
skills, and information literacy.
•

Enacting goal oriented private sector initiatives that are
catalyzing women’s economic empowerment.

•

Enabling private sector to meet gender equality needs through
community-oriented training, deploying infrastructure and
delivering a wide range of ICT services.
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Case Study 1:

Mobile Phones to Improve Financial Independence in Africa: Mobile
phones enhance market access through information exchange and market
price integration – availing timely updates on prices of inputs and
outputs. Various applications of mobile phone technologies, for instance
mobile money services, where money is transferred electronically
between the sender and the receiver using mobile phones, have had lifeenhancing effects for rural households, especially in Africa. Mobile

Income
equality for
women
through
mobiles

money technology has contributed to higher household incomes and
consumption levels.
However, mobile phones also affect various other dimensions of social
welfare, such as gender equality. Gender-disaggregated data analysis
shows that female mobile phone use bears stronger influences on
household incomes, gender equality, and nutrition than male mobile
phone use. More clearly, female mobile phone use improved gender
equality or women empowerment through increasing proportions of
productive assets owned by females or jointly with their spouses. These
income and gender effects of female mobile phone use impacted
positively on household nutrition. Female mobile phone use significantly
increased income; through reduced transactions costs and access to
market information.
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Case Study 2:
Ending Child Marriages in India: A unique end-2-end conditional cash
transfer programme called “Kanyashree Online Portal is improving the
lives of millions of adolescent girls from poor socio-economic
backgrounds in West Bengal, India. The program enables them to be
architects of their lives through educational, social, financial, and digital
empowerment.
This programme, encourages girls who are vulnerable to child marriage

Educating
girls to avoid
child marriage

to continue in education and avoid getting married till age of 18. The girls
are encouraged to use Kanyashree Online Portal, study online a program
of her choice and take examinations as part of digital empowerment
drive, while having a bank account in her name for direct cash transfers.
For many girls, the money is spent on finishing higher education, or on
starting a business, or as a fixed deposit.
Girls’ education is a strategic development priority, as it can help lift
households, communities, and nations out of poverty. This scheme, since
it was initiated has enrolled almost 4.3 million girls aged 13–19
years. According to a recent report published by The World Bank, ending
child marriage would increase women’s expected earnings, potentially
generating many billions in benefits annually.
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Case Study 3:
Promoting Women Engineering in Pakistan - The time is now for
gender equality in tech: Government of Pakistan is adopting a unique
transformative role to empower women and girls. “ICTs for Girls“ is
designed to provide access to ICT infrastructure and tools, customized
ICT education for specific skill development and creating a job market
for tens of thousands of girls from disadvantaged segments of society.

Alongside the content part, Microsoft has partnered to design, develop

ICT

Education for
girls for
empowerment

and train teachers on the “4 Cs” skills: viz, coding, computing, coaching
and communication. The graduates of this program have been registered
at Microsoft’s employability platform to help them find job opportunities
at their respective places.
This development presents numerous opportunities for girls and women
to tap into opportunities leveraging the power of ICTs and incubation
centers established at Islamabad and four provincial metro areas. This is
enabling women entrepreneurs to make significant strides in converting
their ideas into commercial products. Many of these women-led startups
have gained international attention like the “Rising Mom”.
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Case Study 4:

Empowering Women Students in Thailand: Thailand invests heavily in
digital technologies to empower women and communities for a more
sustainable future. One of the thematic areas was “Agritech Using ICTs,”
in which more than 200 female students built their ICT skills and
awareness, helping them with knowledge and innovations to create smart
farm models. This was integrated with the learning program of
Agricultural and Technology Schools and Colleges enabling wider groups

Agritech
for smart
farming by
women

of women. Students were trained on using mobile devices for farm
applications. They were also trained on unmanned aerial vehicles and
drone technology to enable development of agricultural and natural
resources.
The initiative currently focuses on developing 1,000 digital literacy
trainers who in turn will share their knowledge with 24,000 communities.
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Case Study 5:
Online Citizen Services Bridging the Gender Divide: One egovernment project called e-Seva from state of Andhra Pradesh, India,
has achieved spectacular results owing its success (at least in the rural
areas) to its strategy of harnessing the creative energies of women. This
project, implemented in the West Godavari District of Andhra Pradesh, is
transforming the lives of millions of people through 200 kiosks run by
women.

Citizen
Services
managed by
women

Each e-Seva district portals offers a number of citizen services, ranging
from the issuance of certificates (birth, death), utility payments, vehicle
permits, driving licenses, to getting information about government
programmes and support for community-based transactions between the
residents of different villages. Each kiosk does good business, and are
exclusively run and managed by women’s groups. This allows them to be
positioned as information brokers in their communities, thereby helping
to bridge the gender divide. The e-Seva centers have already carried out
more than 1.2 million transactions.
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SDG 6: CLEAN WATER
AND SANITATION

Development of IT and its Influence on Sustainable Development

58

The Challenge
Every year millions of people, most of them children, die from diseases
associated with inadequate water supply, sanitation, and hygiene. It is
estimated that by 2050, a quarter of the world’s population is likely to

Chronic

shortage of
drinking water

live in countries affected by chronic or recurring shortages of water. Two
and a half billion people have gained access to improved drinking water
sources since 1990, but 663 million people are still without. Between
1990 and 2015, the proportion of the global population using an improved
drinking water source increased from 76-91%, however, each day, nearly
1,000 children die due to preventable water and sanitation-related
diarrhoeal diseases.
Why is this important?
Clean water is critical to survival, and its absence can impact the health,
food security, and livelihoods of families across the world. Although our
planet has sufficient fresh water to achieve a regular and clean water
supply for all, bad economics and poor infrastructure can skew supply
unfavorably. Drought afflicts some of the world’s poorest countries,
worsening hunger and malnutrition. Floods and other water-related
disasters account for 70% of all deaths related to natural disasters. Global
goals and national priorities on reliable energy, economic growth,
resilient infrastructure, sustainable industrialization, consumption and
production, and food security, are all inextricably linked to a sustainable
supply of clean water. Hydropower is one of the most crucial and widelyused renewable sources of energy and as of 2011, represented 16% of
total electricity production worldwide.
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How can we address this?
The Sustainable Development Goals have committed the international
community to expand international cooperation and capacity building on
water and sanitation related activities and programmes, and also to
support

local

communities

in

improving water

and

sanitation

management. Through Goal 6, the countries of the world have resolved to
achieve universal access to safe drinking water and adequate sanitation
and hygiene to all in the next fifteen years.
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SDG 6: Targets:
•

By 2030, achieve universal and equitable access to safe and
affordable drinking water for all.

•

By 2030, achieve access to adequate and equitable sanitation and
hygiene for all and end open defecation, paying special attention to
the needs of women and girls and those in vulnerable situations.

•

By 2030, improve water quality by reducing pollution, eliminating
dumping and minimizing release of hazardous chemicals and
materials, halving the proportion of untreated wastewater and
substantially increasing recycling and safe reuse globally.

•

By 2030, substantially increase water-use efficiency across all sectors
and ensure sustainable withdrawals and supply of freshwater to
address water scarcity and substantially reduce the number of people
suffering from water scarcity.

•

By 2030, implement integrated water resources management at all
levels, including through transboundary co-operation as appropriate.

•

By 2020, protect and restore water-related ecosystems, including
mountains, forests, wetlands, rivers, aquifers and lakes.

•

By 2030, expand international co-operation and capacity-building
support to developing countries in water- and sanitation-related
activities and programmes, including water harvesting, desalination,
water efficiency, waste water treatment, recycling and reuse
technologies.

•

Support and strengthen the participation of local communities in
improving water and sanitation management.
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How Information Technology Can Help in Clean Water and
Sanitation:
•

Leapfrogging the water and sanitation towards more sustainable
service delivery

•

Developing appropriate tools to monitor generation and
distribution of water

•

Enabling scientific research to improve water quality and
sanitation

•

Developing public-private partnerships for implementing ICTenabled clean water and sanitation systems

•

Enabling digitization of local, national, international water
sources

•

Fostering innovating programs through community participation
for effective sanitation

•

Enabling remote sensing and geographical information systems
for water authorities to track water usage and forecast river levels.
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Case Study 1:
Wireless Irrigation System in India: Much farmland irrigation system
in India is dependent on nearby river waters, which are pumped to
overhead tanks located in far off places, sometimes in extreme
unapproachable pathways. The dependency on such sources of water
makes farmers’ life difficult and hazardous.

Ossian Agro Automation has developed wireless irrigation automation
systems for the rural areas, especially for irrigation purpose. Using this
device, farmers can remotely operate overhead water tanks by switching

Remote

operated water
pumps

on and off pumps from mobile phones, almost instantaneously. Thus
without fear of unfavorable conditions, either in night or day farmers save
enormous amount of water, electricity, fuel, time and labor. Also such
low cost use of mobile remote control for water pumps helps the world to
conserve valuable stocks of water and energy.
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Case Study 2:

Waste Collection App in Mozambique: With increasing urbanization,
waste management has become one of the major global sustainability
challenges across major cities of the world. The Mozambican Recycling
Association (AMOR, which means love in Portuguese) has established
waste collection centers, called Ecopoints all over town of Maputo. To
complement the service, the municipality has launched a mobile app
called MOPA that citizens can use to report waste problems.

App

based waste
collection

Residents can download the MOPA app or gain access via the Internet. In
the app, citizens of Maputo can take a picture of waste collection
problems - such as, an overfilled bin and mark it on the map. The
municipality, which monitors the backend data, sees the problem and
sends out a team to fix it. The app user can follow the status of the
problem from reported to fixed.
The organization has roughly 60 direct employees and its recycling center
that supports 1500 families in Maputo and Matola. The majority of these
Ecopoint managers are a part of the Xidzuki Association of Women with
HIV, one of AMORs partners. AMOR works towards and contributes to
strengthening marginalized groups in society. They are also engaged in
bringing products through productive segregation and recycling of
materials collected.
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Case Study 3:
Satellite Tool Boosting Agricultural Productivity: Worldwide water
utilization - the majority of which is used by agriculture - has outpaced
the rate of population growth for most of the last century. In fact, some
regions are close to breaching viable limits. Some of the water-scarce
countries in the Near East, including Iran, are going high-tech using realtime satellite data to track water productivity in agriculture. The FAO
(Food and Agricultural Organization) Water Productivity Open Access
Portal (WaPOR) is an example of such an initiative.

Satellite
to track water
productivity

WaPOR sifts through satellite data and uses Google Earth computing
power to produce maps that show how much biomass and yield is
produced per cubic meter of water consumed. The maps can be rendered
at resolutions of as little as 30 to 250 meters, and are updated every one to
ten days.

The tool can produce detailed assessments to monitor the functioning of a
selected set of irrigation schemes, supporting modernization plans as well
as helping in improvements. It results in all water users receiving more
reliable and cost-effective water services adapted towards climate
variability. Coupled with real-time data, agricultural extension agents use
these data to help farmers obtain more reliable crop yields, both
improving their livelihoods and making them more sustainable.
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Case Study 4:
Community Led Total Sanitation in Kenya: Globally 2.4 billion people
lack access to improved sanitation, leading to the practice of open
defecation. Poor sanitation and hygiene together cause thousands of
deaths annually.
Critical components of WaSH (Water, Sanitation and Hygiene) involve
policies, strategies of monitoring and evaluation and capacity building.
These important components of WaSH are now delivered and integrated
in many parts of the world through digital tools. For example, in Kenya
an integrated web-community-based sanitation monitoring system has

Web

based
sanitation
monitoring
system

been developed that include simple and freely available Internet tools like
the OpenStreetMap, WordPress and YouTube. Over several months, the
youth and community members created a comprehensive base map
covering roads, paths, public services, water points, sanitation facilities,
open defecation areas, garbage dumps, and open drainages, among other
points of interests. The maps were then used within an advocacy strategy
to encourage the City Council of Nairobi to carry forward and expand the
reach of proper sanitation across Nairobi.
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Case Study 5:
Employing Low Cost Smartphones in Somalia: The challenging
environment in Somalia pertaining to collecting data regarding water
sources in remote locations is complicated by factors including security
constrains for non locals, restriction on the use of data collection
equipment such as GPS and cameras and communication barriers. Yet it
has been possible to successfully introduce various technological
innovations to benefit communities dependent on fragile land and water
resources.
The Somalia Water and Land Information Management project
(SWALIM) relied on ICT technologies such as Geographic Information

GIS

based data
collection on
water sources

Systems (GIS), Remote Sensing (RS) and data collection with mobile
devices and modern web applications to achieve its objective of
introducing innovative approaches adapted to the particular environment.
It has developed a set of land and water data collection tools based on
open source software available to use through low-cost smartphones.
SWALIM uses this technology to undertake high quality field data
collection in security-constrained areas, providing results in short periods
of time. Interestingly, these can be run with or without a network
connection, and can be used to store the collected data for later
transmission or uploading. The data collected is transferred to a central
computer, which converts it into standard formats for data compilation,
aggregation and analysis. The data collected is automatically linked to
SWALIM online information platforms and are made available to
technical experts in near real time. The collected and analyzed data forms
the basis for increased water and food security through sustainable
agriculture.
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SDG 7: AFFORDABLE AND
CLEAN ENERGY
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The Challenge
There is no development without fuelling the engine of growth. Energy is
critical and people with no sustainable access to energy are deprived of
the opportunity to become part of national and global progress. And yet,
one billion people around the world live without access to energy. Almost
three billion people, 41% of the world’s population, do not have access to

3 billion
without access
to clean energy

clean fuels and technologies for cooking.
Why is this important?
The Secretary-General of the United Nations, Ban Ki-moon, has said,
“Energy is the golden thread that connects economic growth, social
equity, and environmental sustainability. With access to energy, people
can study, go to university, get a job, start a business – and reach their full
potential.” Energy is central to nearly every major challenge and
opportunity the world faces today – security, climate change, food
production, jobs or increasing incomes. Sustainable energy generates
opportunity – it transforms lives, economies and the planet. There are
tangible health benefits to having access to electricity, and a
demonstrable improvement in wellbeing. Energy access therefore
constitutes a core component of the sustainable development agenda for
energy. The production of useable energy can also be a source for climate
change – accounting for around 60% of total global greenhouse gas
emissions.
How can we address this?
Goal 7 of the SDGs aims to correct this enormous imbalance by ensuring
everyone has access to affordable, reliable, and modern energy services
by the year 2030. To expand energy access, it is crucial to enhance
energy efficiency and to invest in renewable energy. Asia has been the
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driver of progress in this area, expanding access at the twice the rate of
demographic growth. 72% of the increase in energy consumption from
modern renewable sources between 2010 and 2012 came from
developing regions, including parts of Asia. Energy from renewable
resources – wind, water, solar, biomass and geothermal energy – is
inexhaustible and clean. Although the solution to energy’s climate crisis
lies off-grid, renewable energy currently constitutes only 15% of the
global energy mix.
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SDG 7: Targets:
•

By 2030, ensure universal access to affordable, reliable and modern
energy services.

•

By 2030, increase substantially the share of renewable energy in the
global energy mix.

•

By 2030, double the global rate of improvement in energy efficiency.

•

By 2030, enhance international co-operation to facilitate access to
clean energy research and technology, including renewable energy,
energy efficiency and advanced and cleaner fossil-fuel technology,
and promote investment in energy infrastructure and clean energy
technology.

•

By 2030, expand infrastructure and upgrade technology for supplying
modern and sustainable energy services for all in developing
countries, in particular least developed countries, small island
developing

states

and

land-locked

developing

countries,

in

accordance with their respective programmes of support.
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How Information Technology Can Help in Affordable and Clean
Energy:
•

Controlling and management of work, and improved monitoring
of clean energy resources.

•

Using data analytics and storage management for better demand
and supply of clean energy resources in a cost-effective manner.

•

Facilitating the use of smart meters and payment systems.

•

Building synergy between conventional vs modern renewable /
alternate clean energy

•

Enabling clean energy generation and distribution in an optimal
way at local, national, global levels.

•

Enabling operations of distribution networks in a structured
manner, reducing downtime, leading to improved operating costs.

•

Imparting awareness and education on better usage-2-wastage-2conservation.

•

Powering smarter electricity grids, greener cities, and more
efficient agricultural practices.

•

Enabling adaptation of machine learning, advanced data analytics
in distribution management systems to improve the efficiency of
electricity grids.

•

Enabling innovative partnerships and initiatives, especially
between the ICT sector and the energy sector, and between public
and private entities, to enhance energy efficiency.

•

Accelerating decision-making processes for energy infrastructure
development.
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Case Study 1:
Profitability Comparison of Renewables in Russia: Taking global cues
on renewal energy, Russia implemented an incentive system based
renewable energy policy. Supported by Lappeenranta University of
Technology (LUT), it demonstrated that an incentive system can make
renewable energy investments in wind, solar and small-scale hydro power
profitable for investors.

Coupled with internal research, the project compared profitability
between different technologies in renewable energy projects. Results
showed that building solar power is the most attractive option for

Estimate
profitability
between energy
sources

investors. Solar power projects have a smaller minimum production
requirement than wind or small-scale hydropower. In practice, this meant
that capacity payments accounted for a higher share of total revenues,
when the selling price for electricity is low. Thus there is relatively less
uncertainty concerning investment profitability for investors. Russia’s
renewable energy capacity mechanism along with this functional tool is
helping in increased traction towards region-specific implementation.
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Case Study 2:
Smart Co-innovation Energy Solution: Advanced analytics is being
used actively to present innovative solutions to electric utilities and retail
energy providers. It helps them to derive maximum operational efficiency
on their assets, while simultaneously providing customers more insights
and control over their energy usage.
The innovative reforms come as a response to the energy shortages
caused by the inability of the regional monopolies to transmit energy
beyond their respective regions, as well as the soaring costs following the
2011 Fukushima Daiichi Nuclear Power Plant disaster. The collaboration

Analytics
for operational
efficiency

aims to foster innovative solutions under a de-regulated market for
electric utilities and retail energy providers. Enabling both the parties to
maximize operational efficiency, as well as offer advanced smart energy
products, services, and solutions. It provides customers an option to
switch between energy sources of conventional and renewables.
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Case Study 3:
Swarm Electrification in Bangladesh: A Dhaka-based startup
SOLshare powers villages in Bangladesh through the world’s largest
collection of off-grid solar energy systems. It taps into the common
rooftop panels and batteries that electrify millions of households and
businesses. With technology they link these systems and foster a solar
energy-sharing economy, where home systems morph into village minigrids, offering wider access to more power at lower cost.
The technology is designed through a smart power controller to balance
dim monsoon season vs. spare power going waste. The system handles

Connected
Off-grid solar
systems

accounting too, reconciling power purchases and sales as well as
brokerage fee—via each user’s mobile money wallet. Wireless
communications allow SOLshare to optimize power flows over the
meshed DC grids to minimize bottlenecks and line losses. Swarm
electrification has been installed over several grids giving energy to tens
of thousands of homes.
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Case Study 4:
New Power Scheduling in the US: North Carolina State has adopted a
new technique for 'scheduling' energy in electric grids. It moves away
from centralized management by tapping into the distributed computing
power of energy devices. The approach advances the smart grid concept
by coordinating the energy being produced and stored by both
conventional and renewable sources.
Currently, power infrastructure uses a centralized scheduling approach to
forecast and coordinate the energy produced at the thousands of large
power plants around the country. The existing approaches to scheduling

Optimal
scheduling of
power plants

are highly centralized, with power plants sending data to a control center
that crunches the numbers and then tells plants how much they'll be
expected to contribute to the grid. But as renewable energy systems -such as rooftop solar panels - proliferate, and are incorporated into the
power grid, the infrastructure will need more advanced systems for
tracking and coordinating exponentially more energy sources. Addressing
this issue is essential to the idea of a smart grid that can make efficient
use of widespread renewable energy resources.
To address these problems, the researchers developed technology that
takes advantage of distributed computing power to replace the traditional
control center with a decentralized approach. By having each device
communicate with its immediate neighbors, the device can calculate and
schedule how much energy it will need to store, how much to contribute
to the network, and how much to draw from the network. Collectively,
this distributed technique can determine the optimal schedule for the
entire grid.
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SDG 8: DECENT WORK
AND ECONOMIC
GROWTH
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The Challenge
Globally, annual economic growth declined from 3% in 2000 to 1.3% in
2014. Roughly half the world’s population still lives on the equivalent of
about USD 2 a day and in too many places, having a job doesn’t

50%

world lives on
$2/day

guarantee the ability to escape from poverty. This slow and uneven
progress requires us to rethink and retool our economic and social
policies aimed at eradicating poverty. Global unemployment increased
from 170 million in 2007 to nearly 202 million in 2012, of which about
75 million are young women and men. A continued lack of decent work
opportunities, insufficient investments and under-consumption has led to
an erosion of the basic social contract underlying democratic societies:
that all must share in progress. The creation of quality jobs will remain a
major challenge for almost all economies well beyond 2015. But
inclusive growth must also be cognizant of the needs of the most
vulnerable – children, youth, and women. In 2012, 85 million children
world over were engaged in hazardous forms of work.
Why is this important?
While developing countries have grown at a rate faster than developed
regions, sustained economic growth everywhere will be critical to
fulfilling our international developmental targets over the next 15 years.
Economic growth – making our world more prosperous – is inextricably
linked to all our other priorities. Stronger economies will afford us more
opportunities to build a more resilient and sustainable world. And
economic growth must be inclusive: growth that does not improve the
wellbeing of all sections of society, especially the most vulnerable, is
unequal and unfair.
Development of IT and its Influence on Sustainable Development

78

How can we address this?
‘No one left behind’ is at the core of the sustainable development agenda
for 2030 and if economic growth is to build a fairer world, it must be
inclusive. This is the idea behind Goal 8, which aims to sustain an
economic growth rate of 7% for the least developed countries by 2030,
and achieve full and productive employment for all men and women
everywhere in the next 15 years. Nearly 2.2 billion people live below the
USD 2 poverty line and that poverty eradication is only possible through
stable and well-paid jobs. It is estimated that 470 million jobs will be
needed globally for the new entrants to the labour market between 2016
and 2030.
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SDG 8: Targets:
•

Sustain per capita economic growth in accordance with national
circumstances and, in particular, at least 7% gross domestic product
growth per annum in the least developed countries.

•

Achieve

higher

levels

of

economic

productivity

through

diversification, technological upgrading and innovation, including
through a focus on high-value added and labour-intensive sectors.
•

Promote development-oriented policies that support productive
activities, decent job creation, entrepreneurship, creativity and
innovation, and encourage the formalization and growth of micro-,
small- and medium-sized enterprises, including through access to
financial services.

•

Improve progressively, through 2030, global resource efficiency in
consumption and production and endeavour to decouple economic
growth from environmental degradation, in accordance with the 10year framework of programmes on sustainable consumption and
production, with developed countries taking the lead.

•

By 2030, achieve full and productive employment and decent work
for all women and men, including for young people and persons with
disabilities, and equal pay for work of equal value.

•

By 2020, substantially reduce the proportion of youth not in
employment, education or training.

•

Take immediate and effective measures to eradicate forced labour,
end modern slavery and human trafficking and secure the prohibition
and elimination of the worst forms of child labour, including
recruitment and use of child soldiers, and by 2025 end child labour in
all its forms.

•

Protect labour rights and promote safe and secure working
environments for all workers, including migrant workers, in particular
women migrants, and those in precarious employment.

•

By 2030, devise and implement policies to promote sustainable
tourism that creates jobs and promotes local culture and products.

•

Strengthen the capacity of domestic financial institutions to encourage
and expand access to banking, insurance and financial services for all.
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•

Increase aid for trade support for developing countries, in particular
least developed countries, including through the Enhanced Integrated
Framework for Trade-Related Technical Assistance to Least
Developed Countries.

•

By 2020, develop and operationalise a global strategy for youth
employment and implement the Global Jobs Pact of the International
Labour Organization.
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How Information Technology Can Help in Decent Work and
Economic Growth:
•

Enabling gender equality policies at local, national and global levels

•

Enabling online internship and vocational training programmes

•

Promoting women as innovators and entrepreneurs

•

Enabling industry partners to take a gender-responsive approach to
innovation

•

Building market awareness, investment and industry-wide actions to
advance gender equality and women empowerment

•

Enabling policies to fight discrimination and exploitation

•

Ensuring companies that uphold labor standards face lower risk of
reputational damage and legal liability.

•

Instituting non-discriminatory practices and embracing diversity and
inclusion

•

Fostering entrepreneurial culture and mentoring young entrepreneurs.

•

Initiating skill development programs

•

Enabling mechanisms to identify child labor and forced labor
throughout global supply chains, and implementing remediation when
abuses are discovered.

•

Enabling private-public level firm policy against unfair hiring and
recruitment practices, particularly of vulnerable groups such as
migrant workers.

•

Enabling greater interaction between employer-employee-and peer-2peer stimulating collaborations

•

Enabling innovations towards social enterprises in marginalized
communities
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Case Study 1:
Enabling Freelancing in Bangladesh: Not long ago, in 2005, one out of
every four people in Bangladesh would go to bed hungry. By the end of
2017, however, it is projected that less than one person in every 10 would
be skipping a meal each day. Bangladesh has reduced poverty from 40
percent in 2005 to 24.3 in 2016 and has enabled more people to break out
of poverty by giving easy access to technology.

Having joined the Alliance for Affordable Internet (A4AI), the largest
global coalition that works to reduce the Internet cost, Bangladesh was

Cheap

Internet
enabling higher
employment

able to ascertain the main obstacles to cheap Internet connectivity and
remedy the situation through sound policies and regulations. With over
67 million cheap and available Internet connections, Bangladesh has
spawned a wave of tech-savvy youth whose initiatives are contributing to
Bangladesh’s progress towards the SDGs besides the government
innovations and interventions.

This easy Internet access and expansion of technologies has enabled
Bangladesh to emerge as the second most favorite country in the world
for freelancing according to the Oxford Internet Institute. A recent report
found that there were more than a million freelancers in Bangladesh
registered on Upwork alone, helping them earn more than $50 million.
Easy Internet access has led to a league of extraordinary entrepreneurs
whose

tech-based

startups

will

help

the

e-commerce

industry employ over 10 million people within 10 years.

The uniqueness of this story is that the Bangladesh government is not
doing it alone, but facilitating an environment that encourages the people
to contribute to progress. Bangladesh continues to achieve its
development goals largely through the effective diffusion of Information
and Communications Technologies (ICT). It is transforming the work
culture in Bangladesh, where people can now hope for decent work and
financial growth.
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Case Study 2:
Transforming Tanzanian Youth: Cycle of Transformation’ (CoT) in
Tanzania is a 3-year ICT for Development project with a grant from
DFID. Tanzania is implementing this project in collaboration with private
and public partners, including Tanzania Ministry of Education, and
Vocational Training (MoEVT), Vocational Education Training Authority
(VETA, Tanzania National Parks (TANAPA), Small Industries
Development Organization (SIDO), Tanzania Ministry of Labor, Youth,
Employment and People with Disability, and international partners.
The specific objectives of this project are to influence education reforms
in Tanzania to include hands-on ICT vocational and entrepreneurship

Reform
education
through ICT
training

skills. It seeks to engage the Ministry of Labor & Employment to identify
policies that can better emphasize strategic and intentional youth
empowerment efforts, toward alleviation of the youth unemployment
crisis. The project helps to introduce a partner’s youth empowerment hub
to harmonize youth empowerment efforts and align partner’s resources
toward collective impact efforts.

The program will introduce this technology innovation project, which
will integrate the school-based student run enterprise (SBSRE) approach
within vocational and secondary schools in Tanzania. It would also create
a Youth Portal (Employability Platform) developed in collaboration with
Microsoft to connect youth with resources to enhance and develop skills
needed to compete within the workforce.
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Case Study 3:
Promoting Entrepreneurship in Tajikistan: In Tajikistan, where 70 per
cent of the population is under the age of 30, it is essential to enhance
entrepreneurship and create more decent and fulfilling jobs for young
people. Start-up Choihona project is such an initiative to increase youth
employment through the promotion of entrepreneurship.

The Choihona project, initiated by the United Nations Volunteers (UNV)
is a joint initiative of the government of Tajikistan and private sector
partners. Through the program, the young entrepreneurs are given an
opportunity to present their business ideas, receive feedback on their

Startup

projects driven
by ICT

potential, as well as gain access to networks of potential business partners
and investors.

Since the launch of the project in 2016, several entrepreneurs have
pitched their business ideas and shared their marketing skills to a wide
audience in competitions that covered the sectors of agriculture, ICT and
small production and services. Quarterly trainings on marketing,
legislation, regulation and taxes, among others are organized by partners
for the winners with an objective to create at least 200 small selfemployed entrepreneurs at the end of two years.
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Case Study 4:
Driving Employment in Azerbaijan: In the Commonwealth of
Independent States (CIS), ‘Partnerships for Youth Employment’ program
with a set up a regional network of experts and practitioners from eight
countries are fostering cooperation and knowledge sharing on youth
employment and policy reviews. They enable this by pooling partnerships
of local resources around the shared objective of promoting decent and
productive work for youth.

In Azerbaijan, a successful pilot entrepreneurship programme (using the
ILO’s SIYB model) has enhanced the country’s capacity to train an
additional 142 SIYB trainers. They have since delivered the programme

Train

the trainers for
youth
employment

to several other thousands of people. Many of them will receive business
startup assistance from the Government. Other project achievements
included contributions to the creation of a permanent tripartite
Commission on Labour, Economic and Social Affairs, the finalization of
a new National Employment Policy, and capacity building and reforms.

Success of this pilot has led to a government commitment to scale up its
delivery. Backed by a $4 million allocation from the Presidential Fund, it
is now able to cover 10,000 households across all regions of the country.
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Case Study 5:
Policy Enabled Economic Empowerment in Uruguay: An Internet
group discussion research revolved around conversations with women
and how to empower them. Data analyzed through digital tools showed
that women across the world subsidize “care” work by quitting paid
work: they look after children and elderly parents and manage household
chores, which hampered their ability to earn and have a decent living.
Women spent two-thirds of their week doing unpaid work, and could
spare only one-third on paid work. For men, the reverse applied.
Therefore, the availability of affordable and quality care services was
identified as key to promoting women’s economic empowerment.

Caring

for the carers
through right
policies

Hence, the civil society and academia in Uruguay after a series of
consultations and discussions enabled by the Internet, proposed a reconceptualization of “care” as a collective and societal issue. They took
“care” out of the private and family sphere and positioned it as a human
rights issue. Having a care law gave this innovative and transformative
policy the sustainability it needed. Wherein under the new law, all
children, persons with disabilities and elderly persons, have the right to
get care through government services, and not necessarily hampering the
economic possibilities of women. The state not only provides care
services, but also guarantees their quality by providing training and
regulations. This has immensely improved the possibilities of women,
enabling them to be more independent and productive.
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SDG 9: INDUSTRY,
INNOVATION AND
INFRASTRUCTURE
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The Challenge
The story of industrial development has been an important determinant of
the course of our history as a community of nations. From the first steam
engines to the first assembly lines, to today’s truly global production
chains and processes, industry has changed our economies and helped
drive major changes in our societies. But without sustainable practices
and infrastructure in place, our growth has left vast sections of people

40%

productivity
constraint
because of
infrastructure
deficiency

behind. About 2.6 billion people in the developing world face difficulties
in accessing electricity throughout the day. Additionally, 2.5 billion
people worldwide lack access to basic sanitation and almost 800 million
people lack access to water, many hundreds of millions of them in SubSaharan Africa and South Asia. For many lower-income countries, the
existent infrastructure constraints affect firm productivity by around 40%.
Why is this important?
Investments in transport, irrigation, energy and information and
communications technology have been crucial to driving economic
growth and empowering communities in many countries. The job
multiplication effect of industrialization has a positive impact on society,
as every one job in manufacturing creates 2.2 jobs in other sectors. The
manufacturing sector is an important employer, accounting for around
470 million jobs worldwide in 2009 – or around 16% of the world’s
workforce of 2.9 billion. It has long been recognized that a strong
physical network of industry and communication can enhance
productivity and incomes, and improve health, wellbeing and education.
Technological progress similarly enhances our wellbeing as countries,
and can also improve the state of the planet through increased resource
and energy efficiency.
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How can we address this?
Through SDG 9, countries have determined that investing in more
resilient infrastructure, cooperating across borders, and encouraging small
enterprises will all be critical to ensuring sustainable industrial
development. We will also have to improve our existing industrial
infrastructure, and here, technological innovation will be key.
Governments and businesses will have to contribute to creating a
hospitable policy environment for innovation, encourage scientific
research, and improve access to information technology universally.
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SDG 9: Targets:
•

Develop quality, reliable, sustainable and resilient infrastructure,
including regional and trans-border infrastructure, to support
economic development and human well being, with a focus on
affordable and equitable access for all.

•

Promote inclusive and sustainable industrialization and, by 2030,
significantly raise industry’s share of employment and gross domestic
product, in line with national circumstances, and double its share in
least developed countries.

•

Increase the access of small-scale industrial and other enterprises, in
particular in developing countries, to financial services, including
affordable credit, and their integration into value chains and markets.

•

By 2030, upgrade infrastructure and retrofit industries to make them
sustainable, with increased resource-use efficiency and greater
adoption of clean and environmentally sound technologies and
industrial processes, with all countries taking action in accordance
with their respective capabilities.

•

Enhance scientific research, upgrade the technological capabilities of
industrial sectors in all countries, in particular developing countries,
including, by 2030, encouraging innovation and substantially
increasing the number of research and development workers per 1
million people and public and private research and development
spending.

•

Facilitate sustainable and resilient infrastructure development in
developing countries through enhanced financial, technological and
technical support to African countries, least developed countries,
land-locked developing countries and small island developing states.

•

Support domestic technology development, research and innovation
in developing countries, including by ensuring a conducive policy
environment for, inter alia, industrial diversification and value
addition to commodities.

•

Significantly increase access to information and communications
technology and strive to provide universal and affordable access to
the Internet in least developed countries by 2020.
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How Information Technology Can Help Industry, Innovation and
Infrastructure:
•

Enabling research, development technological legacies towards
sustainable environmental investments

•

Enabling inclusion and integration of financial services

•

Enabling innovation by giving all stakeholders the opportunity to
offer creative sustainable solutions

•

Enabling standards to establish and promote regulation that
ensure projects and initiatives are sustainably managed

•

Enabling participants in local partnerships with public sector
research institutes or universities

•

Enabling better sales of products and services by building
technical B2C and B2B trade

•

Enabling reduction of rural and urban divide

•

Optimizing responses to natural disastrous management centers

•

Enabling knowledge management to power decision making
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Case Study 1:
Cloud Solution Improving Maritime Performance: Nearly 90% of all
goods that we buy have taken a journey by ship. To effectively and
efficiently deliver goods around the globe, the modern maritime sector
relies on information and communication technologies (ICTs) to facilitate
the safe and reliable delivery of goods.

Maritime shipping company, United Arab Shipping Co, has adopted and
embraced Internet of Things (IoT). It helps them derive real-time metrics
through

Cloud

based

computing

services,

enabling

operations,

communication and collaboration work seamlessly across the planet. This
convenient form of technology offers a number of benefits for the

IoT

to improve
maritime
operations

maritime and cargo shipping. For example, using this technology, the
company has shifted its back office, manual process of purchasing fuel
into a cloud-based fuel management system. The system can now capture
real-time market prices, monitor and compare the entire fleet and vessel
performance and improve communications with suppliers - thus saving
fleet bunker fuel costs.
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Case Study 2:
Real Time Traffic Management in South Africa: While open, real-time
public transport data is the norm in many developed cities; this is not the
case in emerging cities. Most emerging cities do not have an integrated
transport authority which oversees all public transport infrastructures in
the region. Typically, a range of transportation modes, from informally
run minibus, taxis to formally run rail networks and buses – coexist in
developing nations, but without a shared network of information. This
makes things like journey planning, or system oversight, difficult.
Cape Town (Africa) is the first integrated transport authority to power
public transport App (WhereIsMyTransport). WhereIsMyTransport

Find

public
transport
through a
mobile app

digitizes and maps informal and formal transport modes and their
schedules and real time status into a centralized info-sharing layer. This
enables the commuters to access the information at their finger tips,
enabling them to plan a smooth journey.
The needs of one emerging city can be different to another. However, this
unique integration is gaining popularity and adaptability in South Africa’s
major metropolitan areas, as well as in Gaborone, Botswana.
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Case Study 3:
Smart Electric Grids in EU: Many homes and business use solar panels,
wind turbines and other new technologies to generate energy, as well as
to consume it. However, to efficiently manage all these sources of supply
and demand, utility companies will need a network of connected sensors
that provides real-time visibility and control of the electricity grid.
Smart Grid Project known as SUNSEED funded by EU, led by Telekom
Slovenije and its project partners, involve a consortium of nine
companies from six countries, including Elektro Primorska (Ljubljana,
Slovenia), Elektroservisi (Ljubljana, Slovenia), the Jozef Stefan Institute
(Ljubljana, Slovenia), Aalborg University (Denmark), Gemalto (France).

Smart

and connected
electricity
supply grid

Together they are demonstrating that the mobile phone networks can
reliably and securely meet the communications data requirements of the
future electricity supply grid.

The software applications combine the data from the nodes with data
from other monitoring and control devices. It provides a holistic view of
the entire electricity supply network by deploying 400 wide area
measurement and control sensors and nodes. Each node is equipped with
a sophisticated communication module connected to Telecom Slovenije’s
public networks (either LTE or WiFi), which enables the delivery of
encrypted data to software applications running within the utility’s
operational control centre. Pointing to how a utility can cost effectively
achieve real time visibility and control of such a grid. Besides this project
is also ambitious of becoming a primary M2M (machine-to-machine
communications) research and development partner for European
companies involved in energy distribution.
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Case Study 4:
Emergency Control Mapping through Drones in Maldives: Maldives
is the lowest lying country in the world, having 8% of the island’s area
just one meter above sea level. Yet, it is home to nearly 400,000 people
who are regularly affected by waves of tsunami sweeping to erode lands
further.
The shorelines of the islands are already changing rapidly. As urgent
action towards helping across communities, Maldives is using Drones to
expedite in creating risk maps, which provide essential data required to
inform emergency response plans. Images of the same area taken over
time, including before and after a disaster, is helping them design actions

Drones

for creating
risk maps and
emergency
responses

to protect people and property from the hazards of climate change.
The drones captured 3D maps charts the topography of the terrain
knowing possible the entry points to island. It then feeds real time to
National Disaster Management Centre and National defense forces
enabling them to figure out how planning and relief missions can be
accomplished.
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Case Study 5:
ICT Empowering Refugees: As millions of refugees and displaced
people set out to find a new life across and within borders, they lack some
of the most basic services and infrastructure, making their lives extremely
difficult. Whatever little money they have as a community or as a family
is trapped and controlled with the male members. Coupled with the lack
of infrastructure and lack of monetary resources, women find it extremely
difficult to manage circumstances and manage day-to-day survival of
their families, including children. Lack of these basic functions also mean
that they are deprived of all kinds of opportunities.
A social innovator who fled the conflict in the Democratic Republic of

Secure

cash
transactions
for small
entrepreneurs

Congo, and spent almost 12 years in refugee camp in Malawi, in
collaboration with the Women and Innovation Norway has an interesting
project. Through a hackathon event, he has brought together technology
innovators to address day-to-day challenges faced by refugees and
displaced persons. The team developed ‘VIPI Cash’, an app that uses
blockchain technology offering a decentralized and secure online
database enabling secure money transfer systems among women
entrepreneurs. This enables them to have access and control over their
own money, independent of the male members of their family. VIPI Cash
is presented to hundreds of social investors and industry leaders, where
they take it to their countries and to their deprived people, enabling them
to have a decent living and access to opportunities.

Development of IT and its Influence on Sustainable Development

97

SDG 10: REDUCED
INEQUALITIES
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The Challenge
Inequalities are rising. In 2014, the richest 1% of the world’s population
held 48% of the world’s wealth in 2014, while the bottom 80% of the
people together holds only 6% of the global wealth. The imbalance is put
into stark relief when one considers that only 80 individuals have as much
wealth as the 3.5 billion people worldwide with the lowest incomes. On
average, income inequality increased by 11% in developing countries

1%

of population
hold half of
global wealth

between 1990 and 2010. A significant majority of households in
developing countries – more than 75% of the population – live in
societies where income is more unequally distributed than it was in the
1990s. The international community has made significant strides towards
lifting people out of poverty. The most vulnerable nations – the least
developed countries, the landlocked developing countries and the small
island developing states – continue to make inroads into poverty
reduction. However, large disparities remain in access to health and
education services and other assets within these countries. While income
inequality between countries may have been reduced, inequality within
countries has risen.
Why is this important?
Inequality is a roadblock to progress when it deprives people of
opportunity, and subjects many to conditions of extreme poverty. For
instance, in the late 2000s in children in the wealthiest quintile of South
Asia were two times more likely to complete primary school than those in
the poorest. In Latin America and East Asia, children in the poorest asset
quintile are three times more likely to die before the age of 5 than those in
the richest. There is growing consensus that economic growth is not
sufficient to reduce poverty if it is not inclusive and if it does not involve
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the three dimensions of sustainable development – economic, social and
environmental. Rising inequalities adversely impact human development.
According to the inequality-adjusted Human Development Index (HDI),
Sub-Saharan Africa loses 33% of its HDI to inequality and South Asia by
25%.
How can we address this?
Goal 10 presents to the international community the following task:
ensure that the income growth of the bottom 40% of their population is
higher than the national average by the year 2030. To reduce inequality,
policies should be universal in principle, paying attention to the needs of
disadvantaged and marginalised populations. Inclusion has to be
promoted actively, in social as well as political spheres, for all ages,
sexes, races, religions and ethnicities to create conditions of equity within
countries. To create a fairer international system globally, global financial
markets will require improved regulation, and developing countries will
have to have a greater voice in international decision making.
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SDG 10: Targets:
•

By 2030, progressively achieve and sustain income growth of the
bottom 40% of the population at a rate higher than the national
average.

•

By 2030, empower and promote the social, economic and political
inclusion of all, irrespective of age, sex, disability, race, ethnicity,
origin, religion or economic or other status.

•

Ensure equal opportunity and reduce inequalities of outcome,
including by eliminating discriminatory laws, policies and practices
and promoting appropriate legislation, policies and action in this
regard.

•

Adopt policies, especially fiscal, wage and social protection policies,
and progressively achieve greater equality.

•

Improve the regulation and monitoring of global financial markets
and institutions and strengthen the implementation of such
regulations.

•

Ensure enhanced representation and voice for developing countries in
decision-making in global international economic and financial
institutions in order to deliver more effective, credible, accountable
and legitimate institutions.

•

Facilitate orderly, safe, regular and responsible migration and
mobility of people, including through the implementation of planned
and well-managed migration policies.

•

Implement the principle of special and differential treatment for
developing countries, in particular least developed countries, in
accordance with World Trade Organization agreements.

•

Encourage official development assistance and financial flows,
including foreign direct investment, to states where the need is
greatest, in particular least developed countries, African countries,
small island developing states and land-locked developing countries,
in accordance with their national plans and programmes.

•

By 2030, reduce to less than 3% the transaction costs of migrant
remittances and eliminate remittance corridors with costs higher than
5%.
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How Information Technology Can Help in Reduced Inequalities:
•

Enabling ICT based educational program on inequality at
grass root levels

•

Identifying disabilities to run programs at local, regional and
national levels

•

Developing vibrant communities using technology based
awareness programs embracing equality

•

Enabling policy, governance and implementation reporting

•

Enabling best practices for improving the identification,
tracking, and assessment of inequality and disability

•

Enabling

data

charter

based

inclusive

development

programs
•

Enabling social medias’ statistical based data assimilation to
implement impactful programs

•

Enabling capacity building for financial inclusiveness

•

Strengthening citizen action groups and civil society

•

Ensuring people at the bottom the pyramid have necessary
skills to manage their own development

•

Enabling

private-public

entrepreneurial

skills

partnership
towards

to

equal

develop
opportunity

employment standards
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Case Study 1:
Two-Layer Digital Empowerment in Rwanda: Digital Ambassadors
Program (DAP) coupled with Digital Opportunity Trust (DOT) in
Rwanda aims to transform the lives of 5 million citizens. The program
helps to accelerate digital inclusion in the country by providing the youth
with digital skill training, job opportunities. It allows them to emerge as
digital ambassadors delivering literacy program in rural communities.
DAP adopts a completely youth-led development approach to digital

Digital

inclusion
through
training and
opportunities

inclusion by employing thousands of young Rwandans, who serve as
digital skills trainers. Only around 33% of the Rwandan population is
using the Internet. Hence, in collaboration with the other stakeholders,
these youngsters propagate and implement measures towards Universal
Access for all Rwandans. Some of these measures that they adopt include
e-learning, subsidizing the cost of Internet in rural areas, ensuring
affordable access to Internet services, and supporting people with
disabilities to have equal opportunity and access to ICTs.
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Case Study 2:
Enabling Digital Inclusivity in Africa: Only 20% of Africa’s population
having access to basic banking services. This creates a deep sense of
inequality in the African societies – where majority are not able to access
even the basic things in life. To drive financial inclusion the evolution to
an electronic digital legal tender is on the anvil, where citizens can save
and transact in a secure digital instrument. This realization of financial
inclusion through digital financial services in West Africa started with

Money

on mobile for
financial
inclusion

Senegal and then got extended in the second phase to Cote d’Ivoire,
Benin, Burkina Faso, Mali, Niger, Togo and Guinea-Bissau.
This high security digital instrument can be held in as mobile money and
e-money wallets. It secures universal liquidity, enables interoperability,
and provides transparency to the entire digital ecosystem. It plays an
important role in financial inclusion by providing equal access to this
infrastructure for people from all walks of life and socio-economic
backgrounds. And as society has evolves, this digital transformation
enables the form of currency to change from shells and precious metals to
minted coins and paper currency to digital currency.
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Case Study 3:
Enabling Students with Disabilities: Any kind of physical disorders
create inequality in the society. Belgium has initiated an ICT solution,
ADIBib project, to its student population with serious reading and writing
disorders. These target students have some kind of impairment in written
communication i.e. dyslexia, dyspraxia, or visual disability.

The ADIBib project empowers students with impairments to fully
participate in social life and achieve higher academic goals. They are

Access

to education
for children
with learning
disorders

given easy access to digitized versions of standard schoolbooks, so that
they are not restricted by their impairments. The project is also in the
process of developing and testing softwares that can facilitate the
automation of converting text in PDF files into a ready-to-read version
for text-to-speech.

ADIBib project with key partners, educational publishers, distributors
works in three phases: First phase include converting schoolbooks for
primary education and secondary education. It itemizes technical
problems and possibilities and provide the publishing companies with the
data files. In the second phase, they convert books for second and third
stage of secondary education. In the third phase, they automate
conversions and store them in a digital library. It also helps people with
software to automate conversions of even other books available online.
These digital books enable people with disabilities to embrace the
mainstream.
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Case Study 4:
Empowering SMEs in Columbia: In any economy, opportunities are
more accessible and affordable for large businesses. Compared to this,
SMEs are mostly ignored and suffer from market inequalities. Bogota
ICT Incubator & Accelerator (BICTIA), funded by Norwegian Agency
for Development Cooperation, is dedicated to strengthening and
providing support to the start-ups and SMEs. Their Smart Specialization
Strategy is focused on the B2B market; building capabilities of SMEs so
that they can step-up and play the big game.

High

impact ICT for
SMEs

BICTIA’s portfolio has been structured over three main intervention axis.
First is knowledge and capabilities building, in order to strengthen ICT
start-ups and existing SMEs to deliver affordable and pertinent high
impact ICT products and services for other SMEs. Second is
matchmaking, by providing scenarios, platforms, and opportunities to
engage with strategic goal-oriented networks, providing SMEs with
market access and other specific resources. Third is funding, through the
structuring and operation of a financing vehicle, which would be able to
provide seed capital to specific promising SMEs identified as high
potentials.
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Case Study 5:
Administrative Training in Venezuela: Venezuela has demonstrated
that information and communication technology education can make a
real difference to women’s daily lives. At Aliadas en Cadena, they have
addressed the issue of gender equality – the key ingredient in women’s
empowerment by empowering over 25,000 women by providing them
with ICT skills and office training. This has fueled a spurt of
entrepreneurship and self-employment, where many are taking on to
providing support for offices and start-ups with administrative functions.

ICT

Skills training
for
administration

The project also helps their participants to procure an internship or a job
at several of their business partners. Incidentally, 60% of these internship
offers get converted into permanent jobs.
The next phase program, they plan to step up, where they would empower
women as coders. They would be able to write computer programs,
develop apps and design webpages. This would enable this unique
network of women to spread to the other cities, where they can then
create innovative digital solutions through e-learning platforms.
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SDG 11: SUSTAINABLE
CITIES AND COMMUNITIES
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The Challenge
Half of humanity – 3.5 billion people – lives in cities today and by 2030,
it is estimated that six out of 10 people will be city dwellers. The world’s
cities occupy just 3% of the planet’s land but account for 60-80% of all

6/10

city dwellers in
the world

energy consumption and 75% of the planet’s carbon emissions. Close to
95% of urban expansion in the coming decades will take place in the
developing world. Rapid urbanisation is exerting pressure on fresh water
supplies, sewage, the living environment and public health. Our rapidly
growing urban world is experiencing congestion, a lack of basic services,
a shortage of adequate housing, and declining infrastructure. Thirty
percent of the world’s urban population lives in slums, and in SubSaharan Africa, over half of all city dwellers are slum dwellers.
Why is this important?
Cities are engines for sustainable development. It is where ideas,
commerce, culture, science, and productivity thrives. Urban spaces offer
opportunities for people to prosper economically and socially, but this is
only possible in prosperous cities that can accommodate people in decent
jobs and where land resources are not overwhelmed by growth.
Unplanned urban sprawl, as cities spill beyond their formal boundaries,
can be detrimental to national developmental planning and to the global
goals for sustainable development. Our urban areas are also emitters of
greenhouse gases and contribute to climate change. Half of the global
urban population breathes air that is 2.5 times more polluted than
standards deemed acceptable by the World Health Organization.
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How can we address this?

These challenges to urban spaces can be overcome by improving resource
use and focusing on reducing pollution and poverty. The future we want
includes cities that offer opportunities for all, and which provide access to
basic services, energy, housing, transportation and more. Cities can either
dissipate energy or optimise efficiency by reducing energy consumption
and adopting green energy systems. For instance, Rizhao, China has
become a solar-powered city; in its central districts, 99% of households
already use solar water heaters.
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SDG 11: Targets:
•

By 2030, ensure access for all to adequate, safe and affordable
housing and basic services and upgrade slums.

•

By 2030, provide access to safe, affordable, accessible and
sustainable transport systems for all, improving road safety, notably
by expanding public transport, with special attention given to the
needs of those in vulnerable situations, women, children, persons with
disabilities and older persons.

•

By 2030, enhance inclusive and sustainable urbanisation and capacity
for participatory, integrated and sustainable human settlement
planning and management in all countries.

•

Strengthen efforts to protect and safeguard the world’s cultural and
natural heritage.

•

By 2030, significantly reduce the number of deaths and the number of
people affected and substantially decrease the direct economic losses
relative to global gross domestic product caused by disasters,
including water-related disasters, with a focus on protecting the poor
and people in vulnerable situations.

•

By 2030, reduce the adverse per capita environmental impact of
cities, including by paying special attention to air quality and
municipal and other waste management.

•

By 2030, provide universal access to safe, inclusive and accessible,
green and public spaces, in particular for women and children, older
persons and persons with disabilities.

•

Support positive economic, social and environmental links between
urban, peri-urban and rural areas by strengthening national and
regional development planning.

•

By 2020, substantially increase the number of cities and human
settlements adopting and implementing integrated policies and plans
towards inclusion, resource efficiency, mitigation and adaptation to
climate change, resilience to disasters, and develop and implement, in
line with the Sendai Framework for Disaster Risk Reduction 20152030, holistic disaster risk management at all levels.
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•

Support least developed countries, including through financial and
technical assistance, in building sustainable and resilient buildings
utilising local materials.
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How Information Technology can help Sustainable Cities and
Communities:
•

Enabling integrated planning and usage of resources

•

Enabling public-private partnership towards synergies of
goals accomplishment

•

Enabling cost saving through application of tools viz.,
prototype, proofing & pilot project

•

Enabling faster and wider reach of consensus building
through variety of communication tools

•

Enabling assimilation of risk mitigation tools and technique
towards sustainability

•

Enabling better governance and control towards operational
efficiency

•

Enabling adaptation and replication of templates, lessons
learnt, best practices across processes and resources

•

Enhancing community awareness and training towards
positive socio-economic order

•

Enabling constructive social, environmental and economic
links

between

rural,

urban

and

peri-urban

areas

strengthening unified development plan
•

Enabling data driven demand and supply investment
decision

•

Enabling technology innovation to determine cost-benefit
analysis in decision making

•

Enabling technology integrated cost effective mobility
systems

•

Enabling citizen engagement and grievance management
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Case Study 1:
Addressing Last Mile Connectivity in India: Pune is the second largest
city in the Indian state of Maharashtra, India after Mumbai. It is the ninth
most populous city in the country with an estimated population of 3.13
million. Like in other large Indian city, the citizens of Pune increasingly
use car, bus and other motor vehicles as their modes of transport, adding
on to the traffic woes of the city. However, Pune Municipal Corporation,
is now working towards transforming the city into a Smart City using
“non-motorised modes of transportation such as bicycles for short
distances. It is striving to make this as an integral part of the city life to

Share

bicycles for last
mile
connectivity

address last-mile connectivity”.
Ofo is the mobile app that is helping Pune citizens to realize this dream.
With ofo, people can pick up a bicycle, and get where they are going, and
leave it there. No docking stations and no walking the rest of the way.
Using the app, people can find all the bicycles around them. When they
are at the bicycle, they can tap the “unlock” button in the app and scan the
QR code to automatically unlock the bicycle. They can then ride off and
at their destinations, can simply park the bicycle safely and legally, and
manually lock it to automatically end the trip. They can even pay online
because the app compatible with other online payment gateways and
platforms. The platform resembles car service app Uber, in that users can
locate and access any bike using GPS.
Meanwhile, Ministry of Housing and Urban Affairs are mulling to roll
out dedicated cycle lanes to reduce traffic congestion, air pollution and
other sustainable city benefits. Initiatives like Ofo are aiming to transform
sustainable urban living.
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Case Study 2:
Single Platform, Multiple App in France: Development of the Internet
of Things (IOT) is expected to roll out on a grander scale in the years to
come and would affect the lives of citizens across the world. Cities across
France are looking at what they can do in the present to prepare for this
network of the future. In southeastern France, the city of Grenoble served
as a testing ground for smart city technologies running through a single
network in alliance of over 300 companies.
This single network runs on what is called as LoRaWAN protocol, a

Smart

city apps on a
single network

media access control protocol for wide area networks. It is designed to
allow low-powered devices to communicate with Internet-connected
applications over long-range wireless connections. The protocol includes
features that support low-cost, mobile, and secure bi-directional
communication for Internet of Things, machine-to-machine and smart
city and industrial applications.
With LoRaWAN, smart city applications can all run on a single network,
managed by French telecom, without each app having to design its own
infrastructure. People and organizations can work with apps dealing with
everything from intelligent buildings to smart cities, agriculture and geolocation. This network would be a cost-efficient way for cities to roll out
and manage a large number of solutions without having to worry
about complex local installations.
After the successful trial in Grenoble, the telecom company would
expand this single network across the country and even worldwide, which
would allow both local and national governments to develop new smart
city projects without having to worry about overhead costs or additional
investment in building networks.
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Case Study 3:
Creating Smart Dublin: Rapid urgbanization is putting enormous stress
on resources and infrastructure, which cannot be solved in traditional
way. However, the entire city of Dublin, through its Smart Dublin vision,
is remedying these challenges by adopting a new and emerging
innovative solution. This smart solution is not only to manage problems,
but also to enhance sustainability and competitiveness.

The Smart Dublin vision is a mix of data-driven, networked

Data

driven
networked
smart city

infrastructure,

fostering

sustainable

economic

growth

and

entrepreneurship, with citizen-centric initiatives. With a particular focus
on improving city services, it would have a whole raft of smart city apps
available; some provided by local authorities (e.g., ArtTrax, Heritage
Walks, Mindmindr), others developed by citizens and commercial
enterprises (e.g., Hit the Road, Parkya, Walk Dublin10). These would
provide technology solutions to everything from waste management,
LED lighting, to road congestion and flood detection, even spanning the
areas of environmental sustainability, health and quality of life, mobility
and transportation systems, and the government.

In view of the success, new spin-offs and jobs are already being created
out of the first phase of the project. In Phase 2, more ideas and prototypes
would be included that would surge Smart Dublin towards wider
applicability and opportunities – not just in Ireland but globally.
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Case Study 4:
Intelligent Transport System in Copenhagen: Copenhagen is making
its transportation system more smart and intelligent with an ultimate aim
to promote cycling and public transport. The city’s data driven solution is
called Copenhagen’s Intelligent Transport System project (CITS).
Copenhagen is using data derived from smartphones to establish longterm traffic trends. CITS, for instance, uses WiFi installed on city lights
to record the positions, speed, and direction of movement for road users.
This will allow the city to distinguish pedestrian, bicycle, and vehicular

Traffic
managed
intelligently
through IT
system

traffic based on traffic flow and varying speeds. Through the CITS
dashboard, the city will be able to manage traffic better, by identifying
traffic patterns, and long-term trends. It also yields insights related to
traffic influencers such as construction and inclement weather.
The system will be used to better monitor traffic in real time and to run
traffic simulations. This will allow the city to optimize traffic by 11% to
32%, thereby reducing emissions, and improving traffic safety. It would
also help achieve the city’s vision to have 75% of all trips in the city be
by cycle, public transport, or on foot by 2025.
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Case Study 5:
Bringing Government Services Closer to Citizens in Estonia: When
Estonia started building their information society about two decades ago,
there was no digital data being collected about our citizens. The general
population did not have the Internet or even devices with which to use
it. However, the government decided to go the less trodden path through
their Digital Agenda 2020.
Estonia’s Digital Agenda 2020 supports the use of ICT to help the state to
achieve three core objectives: First, economic competitiveness, Second,

EService
for all
government
services

the well being of people and third, the efficiency of public administration.
This optimistic embrace of digital technologies has laid the foundation for
a supportive digital social innovation environment in the country,
bringing the government and its citizens closer. The most noted initiative
is the e-Estonia project.
e-Estonia refers to a movement by the government of Estonia to facilitate
citizen interactions with the state through the use of electronic solutions.
E-services created under this initiative include i-Voting, e-Tax Board, eBusiness, e-Banking, e-Ticket, e-School, University via internet, the eGovernance Academy, as well as the release of several mobile
applications. e-Estonia enabled electronic voting via the i-voting app,
which used an I.D.-card-based system to cast ballots remotely. In 2014,
approximately one-third of all votes were cast using the app.
e-Estonia functions as a one- stop-shop of government e-services ranging
from public healthcare to education. Individuals are able to access all eEstonia data about themselves, and all queries to the system are logged.
The data from all these e-services is linked by an interoperable platform
called X-Road, which makes safe and secure information collection and
exchange possible between different public offices with a just handful of
clicks.
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SDG 12: RESPONSIBLE
CONSUMPTION AND
PRODUCTION
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The Challenge
Our planet is under massive strain. Should the global population push the
figure of 9.6 billion by 2050, we will need three Earths to sustain current
lifestyles for everyone. Each year, an estimated one-third of all food
produced – equivalent to 1.3 billion tonnes worth around USD 1 trillion –

9.6bn

people in the
world by 2050

ends up rotting in the bins of consumers and retailers, or spoiling due to
poor transportation and harvesting practices. More than one billion people
still do not have access to fresh water. Less than 3% of the world’s water
is fresh (drinkable), of which 2.5% is frozen in Antarctica, the Arctic and
glaciers. Humanity must therefore rely on 0.5% for all man’s ecosystem’s
and fresh water needs. Despite technological advances that have
promoted energy efficiency gains, energy use in OECD countries will
increase a further 35% by 2020.
Why is this important?
Sustainable consumption and production aims at “doing more and better
with less,” increasing net welfare gains from economic activities by
reducing resource use, degradation, and pollution, while increasing the
quality of life. Sustainable development will be achieved not only by
growing our economies, but minimising waste in the process of doing so.
Growth that contaminates the environment sets development back.
How can we address this?
Sustainable consumption and production is about promoting resource and
energy efficiency, sustainable infrastructure, and providing access to
basic services, green and decent jobs and a better quality of life for all. Its
implementation helps to achieve overall development plans, reduce future
economic, environmental and social costs, strengthen economic
competitiveness and reduce poverty. It also requires a systemic approach
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and co-operation among actors operating in the supply chain, from
producer to final consumer. It involves engaging consumers through
awareness-raising and education on sustainable consumption and
lifestyles, providing consumers with adequate information through
standards and labelling and engagement in sustainable public
procurement. This will involve a new global partnership between
business, consumers, policy makers, researchers, scientists, retailers, the
media, and development co-operation agencies.
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SDG 12: Targets:
•

Implement the 10-year framework of programmes on sustainable
consumption and production, all countries taking action, with
developed countries taking the lead, taking into account the
development and capabilities of developing countries.

•

By 2030, achieve the sustainable management and efficient use of
natural resources.

•

By 2030, halve per capita global food waste at the retail and
consumer levels and reduce food losses along production and supply
chains, including post-harvest losses.

•

By 2020, achieve the environmentally sound management of
chemicals and all wastes throughout their life cycle, in accordance
with agreed international frameworks, and significantly reduce their
release to air, water and soil in order to minimise their adverse
impacts on human health and the environment.

•

By 2030, substantially reduce waste generation through prevention,
reduction, recycling and reuse.

•

Encourage companies, especially large and transnational companies,
to adopt sustainable practices and to integrate sustainability
information into their reporting cycle.

•

Promote public procurement practices that are sustainable, in
accordance with national policies and priorities.

•

Support developing countries to strengthen their scientific and
technological capacity to move towards more sustainable patterns of
consumption and production.

•

Develop and implement tools to monitor sustainable development
impacts for sustainable tourism that creates jobs and promotes local
culture and products.

•

Rationalise inefficient fossil-fuel subsidies that encourage wasteful
consumption by removing market distortions, taking fully into
account the specific needs and conditions of developing countries and
minimising the possible adverse impacts on their development in a
manner that protects the poor and the affected communities.
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How Information Technology Can Help in Sustainable Consumption
and Production:
•

Identifying resources efficiency of products and services enabling
intelligent production and consumption

•

Enabling adaptation of scientific methods and technology
assimilation towards materials recycling

•

Implementing bottom-up procurement practices of natural
resources from local-regional-national levels

•

Enabling identification of use-reuse-recycle of products and
services in every stage of production to consumption lifecycle

•

Enabling assimilation and adaptation of best practices across
production to consumption lifecycle

•

Identifying scientific and time tested alternate resources,
processes and methods of production and consumption

•

Enabling causal effect based decision making towards responsible
production and consumption

•

Identifying policies leading wasteful practices

•

Building robust supply chain management in containing
production to consumption sustainability

•

Enabling effective systems of monitoring and evaluation

•

Enabling awareness of initiatives leading to erosion effects
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Case Study 1:
Responsible Consumption Through Reusable Bottles: Coca-Cola
European Partners (CCEP) has launched a new initiative in partnership
with UK’s University of Reading, to reduce the university’s 650,000
packaging waste annually.
The programme combines a new generation of smart Coca-Cola fountain
dispensers – known as Coca-Cola Freestyle machines – with refillable

Refills
that can be
reused

containers that are micro-chipped to interact with the dispenser
technology, allowing students and staff to buy all their soft drinks in
reusable bottles. This refill system helps people to reduce their own
packaging footprint.
The bespoke and customisable refillable bottles can be purchased at the
University, giving users access to refills throughout the ten-week term.
Students have access to over 100 drinks from a range of well-known
brands. Options for single pour and limited refills are also available. The
bottles contain RFID (radio frequency identification) to directly interact
with the dispensers. As well as ensuring that payment has been made, this
technology also allows CCEP to track how many times the refillable
bottle is used and which drinks are most popular.
CCEP and the University of Reading monitors the impact the scheme has
on recycling and littering of soft drinks packaging at the sites where the
machines are installed. The programme has helped to reduce
environmental impact, under which the University has cut carbon
emissions by more than one third. In addition to reducing waste, the new
drinks machines has also cut traffic around campus as refill cartridges can
be delivered by courier rather than lorries.
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Case Study 2:
Reducing e-Waste in the US: Electronic waste or e-waste describes
discarded electrical or electronic devices. When electronics end up in
landfills, toxics like lead, mercury, and cadmium leach into the soil and
water. The electronic waste problem is huge: More than 20 million tons
of e-waste are produced every year. Americans alone generate about 3.4
million tons of e-waste per year. If you put every blue whale alive today
on one side of a scale and one year of US e-waste on the other, the ewaste would be heavier.

Incentive
for recycling ewaste

Reports say that Americans keep their cell-phones just about 18 months
on an average. After this, they literally throw them away adding to the
hazardous e-waste, either because new models have come out, or they
don't know how to fix them. At the same time, millions of people who
need one go without a cell phone, who could have used these devices
once they are fixed.

EcoATM is an initiative that helps by providing instant cash for the used
devices that previously were a personal clutter at home or could have
ended up in an e-waste. The process is rather simple. Customers take their
unused cellphones, tablets and other basis to a kiosk. EcoATM evaluates
the device, and upon approval provides the customer with instant cash.
These devices are then repaired and recycled and further sold to the
needy. End result of this initiative is sustainable, simple, uncluttered, and
beneficially enhanced.

While the initiative helps people in America recycle through EcoATM
and get fast cash for their used phones, the earth gets much needed relief
from e-waste pile-ups. EcoATM has until now recycled over 9 million
devices, making this one of the most successful initiatives of this kind.
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Case Study 3:
Making Integrated Product Policy Accessible in EU: All products
cause environmental degradation in some way, whether from their
manufacturing, use or disposal. Integrated Product Policy (IPP) seeks to
minimise these by looking at all phases of a products' life-cycle and
taking action where it is most effective.
European Union has come out with an Internet site on “Life-Cycle
Assessment Tools and Services and Life-Cycle Inventory Data” to
support the life cycle related data needs for the implementation of the

Answer
to all product
lifecycle
management
questions

Integrated Product Policy (IPP). The website is designed to address the
needs of first time users as well as experts through an “Info Hub”
addressing areas like introduction into lifecycle thinking, application and
standards, lifecycle data system, datasets and impact factors and user
guidance for first time users of life cycle oriented service tools, and third
party databases. The site represents a broad source of information, which
increases the efficiency of life cycle related research tremendously.

The overall objective has been to provide an information platform, which
is easy to understand and increases the efficiency when searching for
answers of life cycle related questions for all kinds of users. Therefore the
concept addresses the needs of various potential users, e.g. first time life
cycle user, smaller companies (SME) as well as experts, public
administrations and larger companies. The website initiative has lowered
the barrier to uptake life cycle considerations into decision-making.
Better transparency on data, services, tools and service providers help
decision makers to select the information needed in a reasonable time.
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Case Study 4:
Unplug Reminders from Nokia: In 2017, the number of mobile phone
users is about 4.5 billion and is expected to pass the five billion mark by
2019. An estimated 70% percent of the population worldwide already
owns a mobile phone. The sheer quantity magnifies any environmental
impact of this product. Adhering by the Integrated Product Policy (IPP)
by looking at all phases of the product’s life-cycle can create a large
positive impact in the case of environmental protection as well as
sustainable production and consumption.

Unplug

reminders for
mobile phones
to save our
world

IPP pilot project of Nokia was initiated as a part of European
Commission’s (EC) effort to work together with stakeholders to further
develop the IPP approach. The objective of the EC’s IPP approach is to
“reduce the environmental impacts from products throughout their lifecycle, harnessing, where possible, a market-driven approach, within
which competitiveness concerns are integrated”. For the project, Nokia
identified and evaluated environmental issues in all the life-cycle phases
of mobile phones. Further to this numerous improvement options were
identified and out of this a few were shortlisted, and based on this
technology driven innovations were undertaken to eliminate very large
portion of lifecycle environmental impacts of mobile phones.

As far as the use phase is concerned, it was identified that energy
consumption has the greatest impact. Once the mobile phone charging is
completed, and when the chargers are left on ‘no-load’, they consume
electricity constantly. Hence, Nokia developed and implemented a
suitable solution for adding reminders in phones to inform and advice
consumers to unplug chargers from the wall after the phone is fully
charged.
‘Unplug reminders’ is a simple technological innovation, but is estimated
that if this measure led to only 10% of the world’s mobile phone users not
leaving their chargers on no-load, it would save enough energy to power
60 000 European homes for a year.
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Case Study 5:
Technology

Enabled

Collaborative

Consumption:

Developed

economies account for 20% of the world population, and are responsible
for 80% of the life cycle impacts of consumption.
However, data related to consumption and production of goods, that are
now available at the fingertips of consumers is helping them to consume
in a more sustainable manner. Modern information technologies offer an
unprecedented level of transparency about product's origins and ethics.
The radical transparency offered by technology could just cause

Choice

Edit purchases
through
analytics

consumers to think again. Automated technologies can guide our buying
decisions. For example, picture a customer standing in a jewelry store
about to buy his fiancée a diamond ring. He pulls out his tablet, scans a
code on the product and, click, he has live video footage from the mine
where the diamond came from. Or a customer could easily access
production information about a pair of jeans that he is considering,
whether a slave or an underpaid woman worker under intolerable human
conditions has made it.

Smart data systems can crunch the data and effectively choice edits our
purchases for us. It can enable sustainable and economically sensible
decision making, for example, whether you really need to buy a car, or
whether it makes economic sense for you to rent one or share one instead.
This enables our consumption to be collaborative rather than acquisitive.
In what is called collaborative consumption, the sharing economy or the
peer economy, technology has enabled owners to rent out something they
are not using, such as a car, house or bicycle to a stranger using these
peer-to-peer services. With apps like Uber and Lyft, you can hail a ride
from drivers in their personal vehicles. With services Car2Go and ZipCar,
you can commandeer a shared vehicle, owned by a for-profit or nonprofit
organization, and pay for the time you drive it. And with newer
companies like Getaround, you can rent privately owned cars by the hour
or day when their owners don’t need them.
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SDG 13: CLIMATE
ACTION
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The Challenge
The Earth’s climate is changing, with severe consequences for our daily
lives and the resilience of our countries. Climate change is disrupting
national economies, People are experiencing changing weather patterns,
rising sea levels, and extreme weather events. Greenhouse gas emissions
from human activities driving this change continue to rise. They are now

Temp.

rise due to
global warming

at their highest levels in history. From 1880 to 2012, the average global
temperature increased by 0.85 degrees C. To put this into perspective, for
each one degree of temperature increase, grain yields decline by about
5%. Between 1981 and 2002, maize, wheat and other major crops
experienced significant yield reductions at the global level of 40 mega
tonnes per year due to the warmer climate. From 1901 to 2010, the global
average sea level rose by 19 cm as oceans expanded due to warming and
ice melt. Global emissions of carbon dioxide (CO2) have increased by
almost 50% since 1990 with emissions increasing more quickly between
2000 and 2010 than in each of the three previous decades.
Why is this important?
Without action, the world’s average surface temperature is projected to
rise over the 21st century and is likely to surpass 3 degrees Celsius this
century – with some areas of the world expected to warm even more. The
poorest and most vulnerable people are being affected the most. Climate
change also exacerbates disasters and combating it is absolutely vital to
guaranteeing our survival and the wellbeing of future generations.
How can we address this?
It is still possible, using a wide array of technological measures and
changes in behaviour, to limit the increase in global mean temperature to
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2 degrees Celsius above pre-industrial levels. Affordable, scalable
solutions are now available to enable countries to leapfrog to cleaner,
more resilient economies. The pace of change is quickening as more
people are turning to renewable energy and a range of other measures that
will reduce emissions and increase adaptation efforts. But climate change
is a global challenge that does not respect national borders. Emissions
anywhere affect people everywhere. It is an issue that requires solutions
that need to be co-ordinated at the international level and it requires
international co-operation to help developing countries move toward a
low-carbon economy. To address climate change, countries adopted
the Paris Agreement at the COP21 in Paris on 12 December 2015. In the
agreement, all countries agreed to work to limit global temperature rise to
well below 2 degrees Celsius, and given the grave risks, to strive for 1.5
degrees Celsius. Implementation of the Paris Agreement is essential for
the achievement of the Sustainable Development Goals, and provides a
roadmap for climate actions that will reduce emissions and build climate
resilience. The Paris Agreement enters into force on 4 November 2016.
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SDG 13: Targets:
•

Strengthen resilience and adaptive capacity to climate-related hazards
and natural disasters in all countries.

•

Integrate climate change measures into national policies, strategies
and planning.

•

Improve education, awareness-raising and human and institutional
capacity on climate change mitigation, adaptation, impact reduction
and early warning.

•

Implement the commitment undertaken by developed-country parties
to the United Nations Framework Convention on Climate Change to a
goal of mobilising jointly USD 100 billion annually by 2020 from all
sources to address the needs of developing countries in the context of
meaningful mitigation actions and transparency on implementation
and fully operationalise the Green Climate Fund through its
capitalisation as soon as possible.

•

Promote mechanisms for raising capacity for effective climate
change-related planning and management in least developed countries
and small island developing states, including focusing on women,
youth and local and marginalised communities.

•

Acknowledging that the United Nations Framework Convention on
Climate Change is the primary international, intergovernmental forum
for negotiating the global response to climate change.
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How Information Technology Can Help in Climate Action:
•

Collecting and sharing data on climate and weather

•

Enabling forecasting of weather events, and early warning
systems

•

Implementing pre and post climate change development aid

•

Enhancing capacity building as a bottom up approach to climate
change policy and governance

•

Enabling identification of responses and action to climate changes
impacting at local, regional, national and global levels

•

Enabling public-private partnership initiatives towards cohesive
implementation across local, regional and national levels

•

Enabling continuous monitoring and reporting on parameters that
triggers climate change

•

Enabling sustained campaign towards education and awareness
regarding climate change

•

Integrating multilateral platforms across the value chain in
combating climate change

•

Facilitating

the

collection,

analysis,

and

distribution

of

information
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Case Study 1:
Future proof Mobility in the Netherlands: Motor vehicles are one of
the largest sources of pollution worldwide. However, that slower moving
traffic emits more pollution than when cars move at freeway speeds.
Traffic jams are bad for our air. This leads to a dilemma for urban
planners trying to develop roadways that will reduce congestion with an
eye to reducing the pollution that it causes.
The Netherlands is a densely populated nation, with extreme pressure on
existing infrastructure and little possibility of extending the road network
leading to traffic jams. At the same time, urban planners working on this

Optimize
traffic with
super intelligent
technology
system

challenge, noticed a huge increase in the use of mobile devices and the
rise of the Internet of Things. This offered to them unprecedented
opportunities for organizing mobility in a smarter way and making better
use of limited space. So, they started to look at technology to optimize the
flow of traffic and road user behavior.
The planners realized that a huge amount of data was already available
about speed, driving behavior and location. By being ‘connected’ this
data could be shared. With this idea, they launched what is called the
Talking Traffic’, where various public and private parties working
together share their data and knowledge real-time with each other and
with road users. Together, they have developed innovative products with
which road users ‘can look further than their windscreen’.
Overall, Talking Traffic has now developed into a super intelligent
system that optimises traffic control at intersections, based on traffic
predictions. It connects the traffic lights and intersections through a
cloud, and provides traffic related real-time data available to citizens and
different

stakeholders,

providing

optimized

traffic

flows

with

environmental gains. The system contributes to improved traffic flows
and increased sustainability. Talking Traffic has the potential to make
mobility in the Netherlands futureproof.
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Case Study 2:
Bringing in Efficiency to Waste Management: For as long as cities
have offered a trash collection program, waste management vehicles
would traverse a town for hours on end, picking up trash bin after trash
bin regardless of its contents. A half-full dumpster here, quarter-full can
there, it didn’t matter — every bin in the vehicle’s path was emptied.
Reducing efficiency, burning more fuel, adding to pollution.
A Finnish company named Enevo is using technology to make the waste
management industry more efficient by retrofitting trash bins and
dumpsters with its intelligent wireless sensors. Once dumpsters feature

Sensors
for intelligent
trash bins

the company’s wireless sensors, they’ll have the ability to relay vital
information such as how full they are, if it’s ready for pickup, and when
exactly it was last emptied. Instead of forcing a garbage truck to run its
typical route week in and week out, a simple analysis of the gathered
sensor data would allow these trucks to conserve the number of miles
covered. Less miles driven equals an inherent preservation of fuel, efforts
and environment.
Thus far, Enevo reports that Antwerp, Belgium has been able to halve the
number of garbage trucks its needed while Rotterdam has cut its trash
pickup days by 20 percent. Not only does this allow cities to save big on
waste management but it provides vital feedback for how much waste
homes and businesses generate each week. If all goes according to plan,
Enevo believes it could help cities save millions of dollars each year
simply by adjusting their trash pickup schedule based on the gathered
data.
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Case Study 3:
Research Centre for Combating Climate Change: By establishing and
operating an integrated research center covering all aspects of the energy
system, CITIES, Centre for IT Intelligent Energy System, will contribute
significantly to the Danish objective of being 100% fossil free by 2050.
The high densities of population, energy consumption, and energy and
communications networks in cities offer the greatest potential for
flexibility at the last cost, and the fact that cities account for 80% of
global energy consumption and emissions make the urban environment

Connected
energy systems

an ideal setting for energy systems integration research. The objective of
the CITIES project is to focus on energy sectors, to develop ITimplementable models and methods for interconnecting the various
solutions and energy systems (electricity, gas, district heating and
biomass). The purpose is to create a knowledge-based basis for a
significant reduction of CO2, among other things. CITIES will develop
methods to forecast, control and optimize their interactions through the
use of advanced ICT solutions.
CITIES will pioneer research into fully integrated city energy systems,
building short-term operational models that feed longer term planning
models, considering the spatiotemporal variations, interactions, dynamics
and stochastics in the energy system. Low level models of system
components will inform higher-level aggregate models employed in
market and control framework design. CITIES will, in collaboration with
its industrial and academic partners, conduct research with a view to
developing tools for the implementation of integrated energy system
solutions.
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Case Study 4:
Energy Efficient Oasis in Abu Dhabi: In its efforts to transform itself
from oil-based economy and in a bid to reduce its dependence on
hydrocarbons and emerge as a knowledge based green and clean
economy focusing on renewable energy, Government of Abu Dhabi
launched the Masdar City initiative. The objective is to establish
sustainability by helping the country in reducing pollution and
environmental risk. Masdar City is $15bn zero-carbon, zero-waste city
designed by Lord Norman Foster and his team of architects.
The compact, low-rise city promises to use less than half the energy of

Zero

Carbon, zero
waste city

one the same size; it will be run almost entirely by solar electricity
generated on site, have a light rail system, and have driverless ‘pods’ on
magnetic tracks to move people around. Every surface will collect
energy, homes will respond to the seasons with opening or closing roofs,
and it will desalinate and recycle its own water.
As a city it has no separate zones. Green swaths run through it, as does
the railway. The car is kept to the outside of the city. People can walk for
about three or four minutes to the nurseries, the shops. There is no noise
or pollution, no hazard of the car. Sixty per cent of the people who live
there will live within one minute of a square. It will also deliberately link
itself to the past, with narrow streets, small squares where water plays,
natural air conditioning from wind towers, and an infinity of shades and
light. The city is planned as a very real oasis in the unsustainable world of
energy-guzzling skyscrapers now thrusting up throughout the emirates.
Masdar is no social project, but its mainly British architects genuinely
hope it will break the mould and present an exhilarating view of the
future, from China to Britain. In its scale, its infrastructure and its use of
technology, it seeks to create a new global community for the low-carbon
age, and a model of urbanisation for a rapidly growing and converging
carbon-costly world.
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Case Study 5:
Building an Energy Efficient Campus: Queen Margaret University
(QMU-UK) campus needed to be as energy efficient as possible, not just
to cut costs but also to make it a cleaner, healthier, and more pleasant
place to be.
Towards this objective, they integrated their IT into the Estate design
process, which has resulted in one of the most sustainable campus
developments in the UK. A key feature of this development is the use of
thin client IT infrastructure, which produces less heat and therefore
allows the building to be predominantly naturally lit and ventilated. There

Thin

client for
energy saving
and
conservation

are now thousands of thin client terminals across the campus. Savings in
capital build costs in terms of building services not required itself was
millions. Additional savings include annual savings in building energy
costs combined with the lower energy costs of thin client.
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SDG 14: LIFE BELOW
WATER
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The Challenge
We are a land dwelling species, but we depend more on our oceans than
we can imagine. Oceans cover three quarters of the Earth’s surface,
contain 97% of the Earth’s water, and represent 99% of the living space
on the planet by volume. Over three billion people depend on marine and
coastal biodiversity for their livelihoods. Globally, the market value of

97%

of earth’s
water in the
oceans

marine and coastal resources and industries is estimated at USD 3 trillion
per year or about 5% of global GDP. Oceans contain nearly 200,000
identified species, but actual numbers may lie in the millions. Oceans
absorb about 30% of the carbon dioxide produced by humans, buffering
the impact of global warming. They also serve as the world’s largest
source of protein, with more than three billion people depending on the
oceans as their primary source of protein. Unmonitored fishing is also
contributing to the rapid depletion of many fish species and are
preventing efforts to save and restore global fisheries and related jobs,
causing ocean fisheries to generate USD 50 billion less per year than they
could. As much as 40% of the world’s oceans are heavily affected by
human activities, including pollution, depleted fisheries, and loss of
coastal habitats.
Why is this important?
Coastal and marine resources contribute USD 28 trillion to the global
economy every year. But this is only a small part of why they are so
important to our planet. The world’s oceans – their temperature,
chemistry, currents and life – drive global systems that make the Earth
habitable for humankind. Our rainwater, drinking water, weather, climate,
coastlines, much of our food, and even the oxygen in the air we breathe,
are all ultimately provided and regulated by the sea. Throughout history,
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oceans and seas have been vital conduits for trade and transportation.
Careful management of this essential global resource is a key feature of a
sustainable future.
How can we address this?
Sustainable Development Goal 14 commits countries to united over what
is a truly global responsibility – the protection of our oceans and the lives
that depend on it. By 2020, countries commit to achieving the sustainable
management of marine ecosystems, and in another five years,
significantly reduce marine pollution of all kinds. This will require an
international scientific partnership, regulation of harvesting and fishing,
and enhance our research and knowledge on issues critical to the survival
of life below water.
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SDG 14: Targets:
•

By 2025, prevent and significantly reduce marine pollution of all kinds,
in particular from land-based activities, including marine debris and
nutrient pollution.

•

By 2020, sustainably manage and protect marine and coastal
ecosystems to avoid significant adverse impacts, including by
strengthening their resilience, and take action for their restoration in
order to achieve healthy and productive oceans.

•

Minimise and address the impacts of ocean acidification, including
through enhanced scientific cooperation at all levels.

•

By 2020, effectively regulate harvesting and end overfishing, illegal,
unreported and unregulated fishing and destructive fishing practices and
implement science-based management plans, in order to restore fish
stocks in the shortest time feasible, at least to levels that can produce
maximum sustainable yield as determined by their biological
characteristics.

•

By 2020, conserve at least 10% of coastal and marine areas, consistent
with national and international law and based on the best available
scientific information.

•

By 2020, prohibit certain forms of fisheries subsidies which contribute
to overcapacity and overfishing, eliminate subsidies that contribute to
illegal, unreported and unregulated fishing and refrain from introducing
new such subsidies, recognising that appropriate and effective special
and differential treatment for developing and least developed countries
should be an integral part of the World Trade Organization fisheries
subsidies negotiation.

•

By 2030, increase the economic benefits to small island developing
states and least developed countries from the sustainable use of marine
resources, including through sustainable management of fisheries,
aquaculture and tourism.

•

Increase scientific knowledge, develop research capacity and transfer
marine

technology,

taking

into

account

the Intergovernmental

Oceanographic Commission Criteria and Guidelines on the Transfer of
Marine Technology, in order to improve ocean health and to enhance
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the contribution of marine biodiversity to the development of
developing countries, in particular small island developing states and
least developed countries.
•

Enhance the conservation and sustainable use of oceans and their
resources by implementing international law as reflected in UNCLOS,
which provides the legal framework for the conservation and
sustainable use of oceans and their resources, as recalled in paragraph
158 of The Future We Want.
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How Information Technology Can Help Life Below Water:
•

Enabling the monitoring and conservation of oceans’ ecosystem

•

Fostering and expediting scientific innovation and methods of
forecasting events that impact oceans’ ecosystem

•

Enabling regular process of reporting and assessment of marine
environment

•

Strengthening good governance to enforce action by concerned
agencies

•

Enabling collection and sharing of data on climate and weather

•

Enabling forecasting of weather events, and early warning
systems

•

Enabling public-private partnership initiatives towards cohesive
implementation across local, regional, national levels

•

Harnessing and enhancing purposeful use of knowledge platform

•

Enabling awareness and education programs on ways to conserve
ecosystem
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Case Study 1:
Controlling Water Quality in the Caspian Coast: The Iranian Caspian
Coast is one of the main pisciculture producing areas in the country and
its territory is full of breeding pools. These ponds are filled on average
once a year and then emptied at the end of the breeding season. This
makes water quality control extremely important for the productivity and
correct functioning of the fish farms.
Two companies, Afarinesh and Libelium partnered with the Government
of Iran with the objective of controlling water quality parameters in order
to increase the quality and productivity. They co-developed the Smart

Smart

water sensor
for measuring
quality
parameters

Water sensor network to measure the water quality parameters of the fish
farms, since water pollution is the first cause of financial losses in the
market. Smart Water sensor provides fish farmers information about
water quality parameters in fish breeding ponds on a large number of
parameters that favor aquaculture productivity. This information helps
them to manage their installations in an improved and more effective
way, accelerating their inner processes.
Using these system fish farm farmers can now monitor and automate their
activities, which will put them in a much better market positioning than
others working in a traditional way.
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Case Study 2:
Smart Net to Reduce Fish Wastage: Every year, millions of dead fish
are thrown back into the ocean. They were too young and small, or
caught unsafely and end up dying because they're so stress out from being
caught. It's an unsustainable and wasteful practice when much of the
world's population depends on fish to eat. But there are finally solutions
being made. One type of technology came out of a partnership between
scientists and fishing companies in New Zealand.
Precision Seafood Harvesting uses high-tech trawl nets to identify and
catch specific fish species instead of using traditional sprawling nets that

Hi-tech

net for catching
the right fish

catch everything in their path. It keeps more fish alive, healthy, and
sustainable because they swim in flexible PVC even when they are on
deck, so they are less stressed and less likely to be injured. A company
called Safety Net Technologies has now created a trawl aimed at making
sure other marine species don't get caught in fishing nets. It comprises
essentially of light emitting devices that fishermen can retrofit to any
commercial fishing gear to attract the fish they mean to catch and repel
the fish they don’t want to catch, helping them achieve by-catch
reductions of up to 90%. This new technology uses less fuel, and causes
less damage to sea beds, and has special escape rings that allow fish to
get out.

Development of IT and its Influence on Sustainable Development

146

Case Study 3:
Electronic Tags to Study Ocean Life: Global ocean observation science
has achieved much through advancements in acoustic and satellite
telemetry. Especially through tracking via electronic tags placed on
organisms ranging from tiny neonate fish to large whales, which transmit
data to fixed or mobile receiver stations or orbiting satellites.
Electronic tags are tiny and may weigh less than a penny now. They
transmit data about movements, migration patterns, and interactions
between wildlife to satellites and receiver stations for more than 10 years,
and they can be attached to almost any type of creature, no matter how

Tags

To study
migration and
movements of
life in oceans

small. These high-tech tags are becoming especially important for bluefin
tuna, which are relentlessly overfished thanks to sushi lovers around the
globe.
Telemetry data have revealed the often-mysterious migrations of
endangered marine animals like leatherback turtles, basking sharks,
European eels and Pacific bluefin tuna. These discoveries, and the
increasingly sophisticated technology behind them, generate critical
knowledge towards conservation recommendations. Tracking studies also
pinpoint successes and limitations of current management plans. For
example, acoustically tagged reef fish were shown to regularly move
outside their Marine Protected Area, putting them at risk. Acoustic and
satellite telemetry studies are being combined with other biological
measurements like genetic analysis or physiological status. These data
help determine drivers behind animal behaviour to forecast how
anthropogenic and climate changes will affect species and populations.
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Case Study 4:
Controlling Ocean Litter from the Space: We dump around 10 million
tonnes of plastic in the oceans annually. Though most conspicuous along
coastlines, plastic litter is also found out in the open ocean and from the
equator to the pole – even frozen in polar ice. Gradually broken down
into micro-fragments by weathering and waves, it is not only endangering
marine animals but it is also entering the global food chain, with
unknown long-term consequences for animal life and our own health.
European Space Agency is responding to this challenge by looking at the
detection of marine plastic litter from space, potentially charting its

Arial

Images to
detect plastic
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highest concentrations and understanding the gigantic scale of the
problem. Satellite images from missions are being checked against aerial
coverage plus ground surveys where drifting plastic is collected from the
sea to be assessed in close-up.
The ultimate goal would be an actual global map showing litter
concentrations. An image based on actual measurements would provide
important insights to scientists and would hold greater power for the
public and policymakers alike.
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Case Study 5:
Exploring Oceans through Wave Glider: Biodiversity of oceans are
threatened as coral reefs are dying and oceans acidify. According to the
United Nations, by 2100, without major changes, more than half of
marine species will be at risk of extinction. On top of that, sea levels are
rising because of global warming — they have been rising 0.04 to 0.1
inches per year since 1900, according to the National Oceanic and
Atmospheric and Atmospheric Administration, and that rate is becoming
even faster.
For years, scientists have been using robot-like machines to explore the

Robots

Exploring
ocean depths

depths of the ocean to study and preserve the biodiversity, where humans
cannot go. They can control these robots above the water, and send robots
with lights, sensors, and tools to bring back samples, take photos, and
explore the seabed and the creatures that live that deep. A newer example
is the Wave Glider SV3, an autonomous, solar-powered robot made by
startup Liquid Robotics.
The Wave Glider revolutionizes how we explore and understand oceans
by gathering data in ways or locations, which were previously too costly
or challenging. Powered by wave and solar energy, the Wave Glider is an
autonomous, unmanned surface vehicle that operates individually or in
fleets delivering real time data for up to 12 months with no fuel,
emission, or crew. It acts as a real-time communications gateway: linking
seabed to space by providing immediate situational awareness and
accelerated decision making. It uses an open and extensible platform,
where new sensors and software capabilities can be added without
difficulty, and can integrate with other systems. In short, the Wave Glider
has made ocean exploration safer and cost effective.
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SDG 15: LIFE ON LAND
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The Challenge
Our fate as a species depends on the state of our most important habitat –
land. Our future is linked to the survival of land ecosystems, and yet, of
the 8,300 animal breeds known, 8% have become extinct and 22% are at
risk of extinction. Thirteen million hectares of forest are lost every year
while the persistent degradation of drylands has led to the desertification
of 3.6 billion hectares. Currently, 2.6 billion people depend directly on

Half

of agriculture
land affected
by soil
degradation

agriculture, however 52% of the land used for agriculture is moderately
or severely affected by soil degradation. Deforestation and desertification
– caused by human activities and climate change – pose major challenges
to sustainable development and have affected the lives and livelihoods of
millions of people in the fight against poverty.
Why is this important?
Land and forests are the foundation of sustainable development. Forests
cover 30% of the Earth’s surface and, in addition to providing food
security and shelter, are key to combating climate change, protecting
biodiversity and are home to the indigenous population. Forests are home
to more than 80% of all terrestrial species of animals, plants and insects.
At the same time, around 1.6 billion people also depend on forests for
their livelihood, including some 70 million indigenous people. Over 80%
of the human diet is provided by plants, with rice, maize and wheat
providing 60% of energy intake. In addition, 80% of people living in rural
areas in developing countries rely on traditional plant-based medicines to
provide their basic healthcare.
How can we address this?
Preserving life on land requires concerted action not only to protect
terrestrial ecosystems, but to restore them, and promote their sustainable
use for the future. Goal 15 calls for urgent action to halt the degradation
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of natural habitats, to end the poaching and trafficking of animals, and to
integrate ecosystem and biodiversity values into local planning and
development processes. Safegaurding places which are important from
the point of view of biodiversity is another effective tool, and as of 2014,
15.2% of the earth’s terrestrial and freshwater environments had been
protected.
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SDG 15: Targets:
•

By 2020, ensure the conservation, restoration and sustainable use of
terrestrial and inland freshwater ecosystems and their services, in
particular forests, wetlands, mountains and drylands, in line with
obligations under international agreements.

•

By 2020, promote the implementation of sustainable management of
all types of forests, halt deforestation, restore degraded forests and
substantially increase afforestation and reforestation globally.

•

By 2030, combat desertification, restore degraded land and soil,
including land affected by desertification, drought and floods, and
strive to achieve a land degradation-neutral world.

•

By 2030, ensure the conservation of mountain ecosystems, including
their biodiversity, in order to enhance their capacity to provide
benefits that are essential for sustainable development.

•

Take urgent and significant action to reduce the degradation of natural
habitats, halt the loss of biodiversity and, by 2020, protect and prevent
the extinction of threatened species.

•

Promote fair and equitable sharing of the benefits arising from the
utilisation of genetic resources and promote appropriate access to
such resources, as internationally agreed.

•

Take urgent action to end poaching and trafficking of protected
species of flora and fauna and address both demand and supply of
illegal wildlife products.

•

By 2020, introduce measures to prevent the introduction and
significantly reduce the impact of invasive alien species on land and
water ecosystems and control or eradicate the priority species.

•

By 2020, integrate ecosystem and biodiversity values into national
and local planning, development processes, poverty reduction
strategies and accounts.

•

Mobilise and significantly increase financial resources from all
sources to conserve and sustainably use biodiversity and ecosystems.

•

Mobilise significant resources from all sources and at all levels to
finance sustainable forest management and provide adequate.
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incentives to developing countries to advance such management,
including for conservation and reforestation.
•

Enhance global support for efforts to combat poaching and trafficking
of protected species, including by increasing the capacity of local
communities to pursue sustainable livelihood opportunities.
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How Information Technology Can Help Life on Land:
•

Enables critical role of monitoring, conserve and restore the use
of terrestrial ecosystems

•

Enables aspects of planning and delivering right technical
approach in restoration projects

•

Enables digitization good land management including soil
towards economic and social significance

•

Enables use of 21 century technology towards integrative view of
land resources, essential for life-support systems and the
productive capacity

•

Enables efficient examining all uses of land in an integrated
manner to minimize conflicts, most efficient trade-offs and to link
social and economic development reporting

•

Enables risk based decision support system towards sustainable
use of land ecosystem

•

Enables and strengthens good governance to enforce action by
concerned agencies

•

Enables in collecting, sharing data on biodiversity for forecasting
events, and in early warning systems

•

Enables programs and initiatives are implemented to evaluate
tangible results

•

Enable public-private partnership solution initiatives towards
cohesive implementation across local, regional, national levels

•

Enables to harness and enhances purposeful use of knowledge
platform

•

Enables awareness and education programs on ways to conserve
ecosystem

Development of IT and its Influence on Sustainable Development

155

Case Study 1:
Local Communities Monitoring Forest Degradation: Monitoring
tropical deforestation and forest degradation is one of the central elements
for the Reduced Emissions from Deforestation and Forest Degradation in
developing countries (REDD+) scheme. Current arrangements for
monitoring are based on remote sensing and field measurements. Since
monitoring is the periodic process of assessing forest stands properties
with respect to reference data, adopting the current REDD+ requirements
for implementing monitoring at national levels is a challenging task.
Recently, the advancement in Information and Communications
Technologies and mobile devices has enabled local communities to

Data

From local
communities
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monitor their forest in a basic resource setting such as no or slow internet
connection link, limited power supply, etc.

A prototype towards this community enabled monitoring was built based
on pervasive computer technologies and on the open source Android
platform.

The performance of the system was evaluated at Tra Bui

commune, Quang Nam province in Central Vietnam, where forest carbon
and change activities were tracked. The results showed that the local
community is able to provide data with accuracy comparable to expert
measurements, but at lower costs. Furthermore, the results confirmed that
communities are more effective in monitoring small-scale forest
degradation due to subsistence fuel wood collection and selective
logging, than high-resolution remote sensing SPOT imagery.
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Case Study 2:
Arresting Illegal Trade in Laos: Laos is a landlocked, but land-linked,
country which is the poorest and least developed in its region. It is
surrounded by large neighbours like China, Thailand and Vietnam, with
voracious appetites for lumber and forest wildlife. The country’s porous
boundaries, and a system that is predominantly paper based, make
monitoring trade difficult, especially in illegal goods.

The Department of Forest Inspection in Laos wanted to create a system
that can plug in these loopholes. The challenges in Laos are common to

Mobile

based
reporting of
wildlife crimes

other

developing

countries:

limited

finances,

underdeveloped

infrastructure, and resource poor. However, the country had good national
Internet coverage and high rates of smartphone ownership. The solution
that was created was called Smart Phone Information Reporting and
Intelligence Tracking (SPIRIT) - a national platform for the reporting and
analysis of forest and wildlife crime for members of law enforcement.

Using SPIRIT, personnel at the field level are able to send reports about
illegal activities to a dashboard where the response team can plan realtime responses. With mobile phones, people can connect to the SPIRIT
platform to collect, host and share data. The platform provides several
advantages that increases its chances for success. For example, the app
uses simple, Excel-based form making it easy to use. If field teams do not
have Internet when filling in the report, the system will automatically
send reports once an Internet connection is detected.

SPIRIT is a system that is appropriate for the country, practical in
supporting their adoption, and cost effective to ensure sustainability
beyond the project. It has helped in developing a national intelligence
capacity, capturing and centralising information, but at a low cost, widely
available platform i.e. the smart phone.
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Case Study 3:
Monitoring Desertification in India: Over 250 million people are
directly affected by desertification and some one billion people in over
100 countries are at risk. India, being one of the leading developing
countries of the world is not exempted from the problem related to
various natural hazards. Desertification has emerged as a major
economic, social and environmental problem, especially in the Western
part of India. Human induced activities such as improper agricultural
practices, violent use of fertilizers, overgrazing and other unsustainable
practices have accelerated the conversion of fertile lands into arid lands.
This eventually has led to land degradation and desertification.

Remote

Sensing for
studying
desertification

In Churu district of Rajasthan, India, monitoring of desertification risk
through climate change and human interference is done using remote
sensing and GIS techniques. Compared to other conventional techniques
like direct observation, Remote Sensing and GIS techniques are much
more successful in detecting the long term desertification process and
vegetation changes at local, regional and global scale.
The results obtained from several academic studies done, reveals that
the remote sensing data can successfully monitor and identify areas
under
response to

the

several

process

of

desertification

climate change. Also, the technique has been helpful

in identifying areas under the process of greening as an impact of
anthropogenic effect.
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Case Study 4:
IVR Based Early Warning System: Flooding is always a fact of life in
Cambodia. Flooding in 2000 affected close to 3 million people and left
374 dead. Fully 75 percent of Cambodia lies inside the floodplains of the
Tonle Sap—the largest lake in Southeast Asia—the Mekong River, and
the Tonle Sap River, which routinely breach their banks during each rainy
season. The result: significant flooding afflicts Cambodia almost every
year.
Could there be a technology-enabled solution to this challenge? A Czech
Republic–based nongovernmental, nonprofit organization that operates
humanitarian projects called People in Need (PIN), had been looking for

Warning
Delivery
platform for
community
messaging

ways to help Cambodia reduce the harm of frequent flooding. Ever since
it arrived in the country in 2008, it began working on building disaster
resilient communities. The organization soon understood that they had to
move from a reactive to a proactive stance.
The organization identified that ‘just 15 minutes’ early warning is enough
to allow people to seek higher ground. Oftentimes it’s possible to predict
these events hours or even days in advance and hence giving this 15
minutes warning should not be a difficult task at all.
The solution that PIN developed was an Interactive voice response (IVR)
system. With the assistance of Open Institute they developed an
emergency warning delivery platform on a custom-built, hosted, opensource IVR platform called Somleng. When used with an open source
call-flow manager, the system could transmit recorded voice messages to
preselected groups of mobile phones, such as all of those in an area
threatened by a weather related emergency.
This smart solution from PIN is planning to be active in all the floodprone reaches around the Mekong and Tonle Sap by the end of 2018,
covering more than 100,000 people. They would be further scaling it up
to protect as many as 400,000 people from dangerous floods.
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Case Study 5:
Optimizing Processes in Chile Airport: Worldwide airports have
become indoor cities where passengers spend much before and after
taking their flights. Modern airports have hotels, restaurants, luxury shops
and leisure centers, but what makes passengers’ experience truly
comfortable is reduction in waiting times, and improvement of processes
in the terminals. For this reason, smart airports spend a lot of efforts on
parking and traffic monitoring, passengers and luggage tracking and most
importantly controlling environmental conditions like temperature, air,
humidity, noise and light, indoor and outdoor.

Realtime
information on
airport
conditions

To address these issues, Santiago de Chile airport has developed a
wireless sensor with IoT Cloud network platform. Once deployed in 20
different areas of the terminal, it can measure attributes like
measure humidity, temperature and luminosity. Due to this deployment,
airport managers can now know in real-time if the environmental
conditions of the whole terminal are the most suitable or not.

The information is visualized using an integration tool to control and
optimize processes. This ensures quality in management and operations,
guaranteeing the comfort level and satisfaction of passengers when they
pass through the Santiago de Chile airport.
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SDG 16: PEACE, JUSTICE
AND STRONG
INSTITUTIONS
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The Challenge
Violence is perhaps the most significant and destructive challenge to the
development, growth, wellbeing, and the very survival of countries
around the world. Fatalities resulting from armed conflict are rising in
some parts of the world, causing mass displacement within countries and
across borders, and resulting in massive humanitarian crises that

Youth

most vulnerable
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adversely impact every aspect of our developmental efforts. Other forms
of violence – crime and sexual and gender based violence – also remain a
global challenge. Young people are especially vulnerable; 43% of all
homicides globally involve young people between 10 and 29 years of age,
and 70% of all human trafficking victims in Sub-Saharan Africa in 20102012 were children. But violence can also take more insidious forms. The
institutional violence of unaccountable legal and judicial systems, and
depriving people of their human rights and fundamental freedoms all
constitute forms of violence and injustice. Corruption, bribery, theft and
tax evasion cost developing countries around USD1.26 trillion per year;
money that could be used to lift many above the international poverty
threshold of USD 1.90 a day for at least six years.
Why is this important?
The first step to fulfilling any aspect of the global sustainable
development agenda for 2030 will begin with restoring security and
human rights to individuals whose very lives and basic freedoms are
under threat either due to direct violence or through institutional
restrictions to justice. Many of the countries that did not achieve their
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Millennium Development Goal targets by 2015 were countries
experiencing armed conflict and instability.
How can we address this?
Goal 16 is dedicated to the promotion of peaceful and inclusive societies
for sustainable development, the provision of access to justice for all, and
building accountable institutions at all levels. National and global
institutions have to be more transparent and effective, including local
governance and judicial systems which are critical to the guarantee of
human rights, law and order, and security.
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SDG 16: Targets:
•

Significantly reduce all forms of violence and related death rates
everywhere.

•

End abuse, exploitation, trafficking and all forms of violence against
and torture of children.

•

Promote the rule of law at the national and international levels and
ensure equal access to justice for all.

•

By 2030, significantly reduce illicit financial and arms flows,
strengthen the recovery and return of stolen assets and combat all
forms of organised crime.

•

Substantially reduce corruption and bribery in all their forms.

•

Develop effective, accountable and transparent institutions at all
levels.

•

Ensure responsive, inclusive, participatory and representative
decision-making at all levels.

•

Broaden and strengthen the participation of developing countries in
the institutions of global governance.

•

By 2030, provide legal identity for all, including birth registration.

•

Ensure public access to information and protect fundamental
freedoms, in accordance with national legislation and international
agreements.

•

Strengthen

relevant

national

institutions,

including

through

international co-operation, for building capacity at all levels, in
particular in developing countries, to prevent violence and combat
terrorism and crime.
•

Promote and enforce non-discriminatory laws and policies for
sustainable development.
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How Information Technology Can Help in Peace and Justice and
Strong Institutions:
•

Enabling the rule of law

•

Strengthening collection and civil registration process to ensure
vital statistics on population enabling government planning
towards equitable socio-economic policies.

•

Enabling whistleblowers and right to information to better local,
regional, national, global governments’ governance

•

Enabling sustained means of campaign on human rights through
multiple 21st century technology platforms

•

Using data repositories for building evidence for justice in
administration

•

Enabling Ombudsman policies and processes towards rights and
reddressal systems

•

Enabling sharing of best practices on how private sector can help
building peaceful, just and inclusive societies

•

Enabling platforms for preventing corruption

•

Enabling independent verification and audit mechanisms that
impact human rights across socio-economic parameters

•

Enabling platforms where voices of the exploited, vulnerable, and
underprivileged sections of society could be heard

•

Enabling reshaping of societies, economies, and governments
worldwide

•

Enabling crisis management, humanitarian aid and peace building

•

Obtaining, communicating, and transmitting accurate and timely
information, triggering appropriate responses by respective law
enforcement authorities
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Case Study 1:
Helping to Cross Over Identity Crisis in Africa: An identity crisis is
affecting over a billion people across the world, where they cannot prove
who they are. As a result, they cannot access life-enhancing services such
as healthcare, education, financial services, connectivity and social
protections This identity gap is the widest in developing countries across
Africa and Asia, creating significant challenges for implementing,
measuring and upholding civil rights such as voting, healthcare,
employment, economic participation and education. For vulnerable
populations – rural residents, the poor, children, forcibly displaced
persons, among others – this impact can be devastating.

Birth

registration and
certificate
delivery through
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iCivil is a Civil Registration and Vital Statistics System. It is based on a
mobile Application, which allows recording birth certificates. The details
of every newborn baby are sent by a coded SMS from the mobile phone
application to an officer of health authorized for this purpose. This
application links the details of the baby to a unique, and non-forgeable
authenticator called the Bubble Tag. This way, the records of civil status
become central national records that grow every day. Parents do not need
to travel long distances anymore to inform the authorities about the birth.
This has enabled national governments and other ecosystem players to
leapfrog traditional outdated paper-based systems and offer more
inclusive methods of providing recognized digital identities, while giving
citizens the foundation for full participation in society. iCivil technology
has already increased birth registration rates across Ghana, the Ivory
Coast, Tanzania and Uganda. In Tanzania, a mobile registration platform
has registered 1.7 million births since 2013, helping to raise the overall
level of registration and certification from 10.5% to 79%.
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Case Study 2:
IT Improving Judiciary Efficiency in EU: In almost all countries, the
Judiciary is regarded as the third arm of government empowered by the
constitution and the laws, and vested with the judicial power of the
nation. However, the laborious manual processes involved reduces the
efficiency and speed. Adoption of information technology has been of lot
of help.

Traditional court docket books and other court registers are one of the
pillars of the court activities. For example, the case history recorded in
the registers provides a quick reference to the case's progression and the
documents that have been received by the court. But, the paper docket

Digital

Court docket
books and
notifications

and other register books are cumbersome tools with many limitations like
duplicate entries, difficulty of data retrieval and data loss. The automated
Case-tracking System is designed to automate court docket and other
court register activities. This system allows multiple synchronous data
entries. Data retrieval functionalities have also been improved, where the
information can now be retrieved within a few taps of the keyboard. The
clerk no longer needs to wade through the pages of the court docket
books.

Having all this data in electronic format opens up a number of options to
further enhance the efficiency of the court. Office automation
functionalities have been developed to allow the user to automatically fill
standard documents, (e.g. notification tickets), extracting data directly
from the database, (e.g. the date of the event that is notified, name and
addresses of lawyers and parties). This not only reduces the workload of
personnel but also probability of making mistakes. In most cases, once
generated, these documents are printed, signed and sent by mail or by
other means of transmission. In Finland, where no signature is required,
the documents are sent electronically to the post office in the area where
the addressee lives, then printed and delivered physically.
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Case Study 3:
Survey Tool to Reduce Forcible Displacements: Millions across the
world are forcibly displaced every year due to natural disasters and
climate-related events. Extreme circumstances force them to flee their
homes, become refugees and in the process face identity-related barriers
contributing to their digital, financial and social exclusion.
Quickly collecting reliable information in a humanitarian crisis –
especially following a natural disaster such as a large earthquake or a
typhoon-taking place in a poor country – is the critical link to saving
them from becoming forcibly displaced persons. Understanding the
population’s needs is often neglected for lack of quick means to gather

Surveys
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and analyze this crucial information.
KoBoToolbox is a suite of tools for field data collection for use in
challenging environments. It is free, an open-source tool, for mobile data
collection, allowing organizations to collect refugee data in the field
using mobile phones or tablets. KoBoToolbox allows to access a question
library, reuse questions or entire sections from previous forms, and makes
it easy to create intuitive surveys without any technical knowledge or
advanced training. KoBoToolbox enables in quickly and reliably
collecting survey data on any device, online or offline using a mobilebased app. The tools were built for the most demanding contexts where
Internet connectivity is the exception, not the rule. Surveys can be
conducted entirely while being offline, regardless what kind of device is
being

used

during

the

collection

process. Uploading

data

is

straightforward and can take place on demand or in the background
whenever

Internet

connectivity

kind

is

available. For

analysis,

KoBoToolbox includes simple tools for creating tables, summarizing
indicators - and a map showing all of your collected GPS coordinates.
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Case Study 4:
Tackling Technology with Technology: Tech Against Terrorism is an
initiative pursuant to the United Nations Security Council resolution to
Counter Terrorist Narratives. This is an interesting proposition because it
started out with multi-stakeholder conferences in Zurich, Silicon Valley,
and Kuala Lumpur to deepen understanding of how terrorists exploit the
Internet and technology services. In the second phase, the organization
worked with smaller tech companies and startups to provide operational
support and build online tools to underpin long-term capacity growth.
This helped in the development of an online knowledge-sharing platform
where resources are freely accessible to all organizations seeking help

Tech.

To counter
terrorist
narratives

and guidance. All its work advocates the strengths of an industry-led,
self-regulatory approach to tackling the terrorist use of technology, and is
informed by the emerging normative framework spearheaded by major
technology companies.
The project also has various tech specific resources, such as guidance
on financial crime for financial technologies and broader legislative
resources, including an interactive state specific ‘Internet Intermediary
Liability’ guide, enabling companies to understand the different
legislative standards of the states in which they operate. It has also
developed a Threat Alert Service and an Image Hashing database,
which will assist companies with Content Regulation, and sector
specific resources that will assist with customer on-boarding processes.
Tech Against Terrorism has now emerged as a “one-stop-shop” for
operational guidance and tools to help tech companies confront terrorist
exploitation of their platforms.
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Case Study 5:
Deepening Peace and Democracy in Sri Lnaka: ICT for Peacebuilding
(ICT4Peace) is an initiative that uses information and communication
technology for peacebuilding in Sri Lanka. The aim of this interactive
online initiative is to use technology to support the peace process – as a
community that together explores strategies such as how to use the
internet, web, radio, new media, old media, mobile phones, and personal
computers to create systems for conflict transformation.
The initiative uses the increasing footprints of broadband Internet access
to disseminate content in support of peace that is generated by the
communities embroiled in conflict. The strategy is based on the belief

Blog

and tools for
furthering peace
building
activities

that new media enables even communities that are illiterate to
communicate valuable insights into the dynamics of peace and conflict by
recording their voices on digital media, or by recording human rights
violations on camera or digital video. The initiative also explores how to
produce, capture, store, analyse and share knowledge in meaningful ways
in a peace process.
Online discussions augment the efforts of peacebuilders by enhancing
channels, avenues and possibilities for communication, information and
knowledge sharing, collaboration, empowerment and discussion in virtual
spaces - even when physical, real-world meetings are impossible because
of geographical distance or political sensitivities. The searchable
ICT4Peace website also includes information to guide the planning and
implementation of communication-focused initiatives; links to websites,
books, radio projects, and so on related to the use of ICTs for
peacebuilding are shared.
In addition, ICT4Peace examines the use of ICT as a tool for helping
bring down authoritarian governments and despotic leaders. Seen in this
light, ICT4Peace is about the social uses of technology, on how
democratic reform movements can and have used technology.
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SDG 17: PARTNERSHIPS
FOR THE GOALS
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The Challenge
This is the challenge that brings our efforts on all the other 16 goals
together. An ambitious and interconnected global development agenda
requires a new global partnership – this includes financing development,
connecting

people

through

information

technology

networks,

international trade flows, and strengthening data collection and analysis.
Even as the world comes together to unite for global development – in
2014, official development assistance stood at USD 135.2 billion, the

$13.2 Bn
global
development
assistance

highest level ever recorded – only seven countries have so far met the UN
target of providing official development assistance to the tune of 0.7% of
their gross national income. While people around the world come closer
together through physical and digital networks, more than four billion
people do not use the Internet, and 90% of them are from the developing
world. The gender gap in Internet use reaches up to 29% in the least
developed countries.
Why is this important?
A successful sustainable development agenda requires partnerships
between governments, the private sector and civil society. These 17
ambitious goals and the complex challenges they seek to address fit
neither neatly demarcated sectors, nor national borders. Climate change is
global, and businesses are just as important to fighting it as governments.
Innovation can’t happen without universities and scientists, and certainly
not without exchange of knowledge across continents. Gender equality is
as much about communities as it is about legal instruments. If our
epidemics are global, their solutions are too. Inclusive partnerships built
upon a shared vision and shared goals that place people and the planet at
the centre, are needed at the global, regional, national and local level.

Development of IT and its Influence on Sustainable Development

172

How can we address this?
Urgent action is needed to mobilise, redirect and unlock the
transformative power of trillions of dollars of private resources to deliver
on sustainable development objectives. Long-term investments, including
foreign direct investment, are needed in critical sectors, especially in
developing countries. These include sustainable energy, infrastructure
and transport, as well as information and communications technologies.
The public sector will need to set a clear direction. Review and
monitoring frameworks, regulations and incentive structures that enable
such investments must be retooled to attract investments and reinforce
sustainable development. National oversight mechanisms such as
supreme audit institutions and oversight functions by legislatures should
be strengthened.
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SDG 17: Targets:
Finance
•

Strengthen domestic resource mobilisation, including through
international support to developing countries, to improve domestic
capacity for tax and other revenue collection.

•

Developed countries to implement fully their official development
assistance commitments, including the commitment by many
developed countries to achieve the target of 0.7% of ODA/GNI to
developing countries and 0.15% to 0.20% of ODA/GNI to least
developed countries. ODA providers are encouraged to consider
setting a target to provide at least 0.20% of ODA/GNI to least
developed countries.

•

Mobilise additional financial resources for developing countries from
multiple sources.

•

Assist developing countries in attaining long-term debt sustainability
through coordinated policies aimed at fostering debt financing, debt
relief and debt restructuring, as appropriate, and address the external
debt of highly indebted poor countries to reduce debt distress.

•

Adopt and implement investment promotion regimes for least
developed countries.

Technology
•

Enhance North-South, South-South and triangular regional and
international co-operation on and access to science, technology and
innovation and enhance knowledge sharing on mutually agreed terms,
including

through

improved

co-ordination

among

existing

mechanisms, in particular at the UN level, and through a global
technology facilitation mechanism.
•

Promote the development, transfer, dissemination and diffusion of
environmentally sound technologies to developing countries on
favourable terms, including on concessional and preferential terms, as
mutually agreed.

•

Fully operationalise the technology bank and science, technology and
innovation capacity-building mechanism for least developed countries
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by 2017 and enhance the use of enabling technology, in particular
information and communications technology.
Capacity building
•

Enhance international support for implementing effective and targeted
capacity-building in developing countries to support national plans to
implement all the sustainable development goals, including through
North-South, South-South and triangular co-operation.

Trade
•

Promote a universal, rules-based, open, non-discriminatory and
equitable multilateral trading system under the World Trade
Organization, including through the conclusion of negotiations under
its Doha Development Agenda.

•

Significantly increase the exports of developing countries, in
particular with a view to doubling the least developed countries’ share
of global exports by 2020.

•

Realise timely implementation of duty-free and quota-free market
access on a lasting basis for all least developed countries, consistent
with World Trade Organization decisions, including by ensuring that
preferential rules of origin applicable to imports from least developed
countries are transparent and simple, and contribute to facilitating
market access.

Systemic issues
Policy and institutional coherence
• Enhance global macroeconomic stability, including through policy
co-ordination and policy coherence.
•

Enhance policy coherence for sustainable development.

•

Respect each country’s policy space and leadership to establish and
implement

policies

for

poverty

eradication

and

sustainable

development.
Multi-stakeholder partnerships
• Enhance the global partnership for sustainable development,
complemented by multi-stakeholder partnerships that mobilise and
share knowledge, expertise, technology and financial resources, to
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support the achievement of the sustainable development goals in all
countries, in particular developing countries.
•

Encourage and promote effective public, public-private and civil
society partnerships, building on the experience and resourcing
strategies of partnerships.

Data, monitoring and accountability
• By 2020, enhance capacity-building support to developing countries,
including for least developed countries and small island developing
States, to increase significantly the availability of high-quality, timely
and reliable data disaggregated by income, gender, age, race,
ethnicity, migratory status, disability, geographic location and other
characteristics relevant in national contexts.
•

By 2030, build on existing initiatives to develop measurements of
progress on sustainable development that complement gross domestic
product, and support statistical capacity-building in developing
countries.
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How Information Technology Can Help Partnerships for the Goals:
•

Creating

people-centered

strategies

for

gathering

data,

accompanied by strong monitoring tools to hold decision makers
accountable.
•

Enabling

data

collection

by

governments,

international

organizations, companies, civil society groups, and communities
•

Enhancing interoperability of systems related to data and the
SDGs.

•

Providing easy access to SDG-relevant data for visualizations and
applications that can guide decision-making

•

Enabling collaborative innovations for Sustainable Development
Fund to support projects that work towards achieving the SDGs

•

Enabling data based roadmaps to support countries in developing
and implementing multi-stakeholder data ecosystems

•

Enabling initiatives to develop measurements of progress on
sustainable development that complement GDP

•

Supporting statistical capacity building in developing countries.

•

Enabling knowledge sharing and creating information pools
between countries and businesses to help them work towards
shared goals
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Case Study 1:
Building Global Collaboration in Astronomy: The SKA project is an
international effort to build the world’s largest radio telescope, with a
square kilometer of collecting area. The SKA Organisation, with its
headquarters at Jodrell Bank Observatory, near Manchester, UK, was
established in December 2011 as a not-for-profit company in order to
formalize relationships between the international partners and to
centralize the leadership of the project. Eleven countries are currently
members of the SKA Organisation – Australia, Canada, China, Germany,
India (associate member), Italy, New Zealand, South Africa, Sweden, the
Netherlands and the United Kingdom.
Deploying thousands of radio telescopes, in three unique configurations,

Largest

Radio telescope
for R&D

it will enable astronomers to monitor the sky in unprecedented detail and
survey the entire sky thousands of times faster than any system currently
in existence.
The SKA telescope will be co-located in Africa and in Australia. It will
have an unprecedented scope in observations, exceeding the image
resolution quality of the Hubble Space Telescope by a factor of 50 times,
whilst also having the ability to image huge areas of sky in parallel. With
a range of other large telescopes in the optical and infrared being built
and launched into space over the coming decades, the SKA will perfectly
augment, complement and lead the way in scientific discovery.
The scale of the SKA represents a huge leap forward in both engineering
and research & development towards building and delivering a radio
telescope, and will deliver a correspondingly transformational increase in
science capability when operational.
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Case study 2:
Improving Revenue Collection in Africa: Creating a sustainable
administrative revenue system that can administer own source revenues
in an easy, efficient and cost effective manner is a goal that many national
and sub-national governments around the world share. Information
technology tools have been implemented in the revenue departments of
several African nations, in collaboration with partners across the globe.
There are three ways that technology has helped. First, self-service by
promoting voluntary compliance and convenience through easy to use
payment platforms; second, deploying high performance analytics
through the use of geographic information systems to uncover, track,
analyze, and address noncompliance quickly and effectively; and third,
leveraging data to research and improve compliance measures and better

Database
and GIS for
improving
revenue
collection

customize taxpayer services.
A significant barrier that information technology has helped in
overcoming is the need for maintaining accurate property and taxpayer
records, with an administration system that can be viewed holistically.
The Local Government Revenue Collection Information System used in
Tanzania by local governments is a holistic system and database,
underpinned by a multi-purpose Geographic Information System (GIS)
platform, designed to incorporate all local government functions, to
ensure they have a single view of customers, land and property, and the
means to manage all revenue sources efficiently and reliably.
The use of this system has improved collections within the local
governments. There have been vast improvements correlated with
accurate taxpayer record keeping, efficient demand notice preparation and
taxpayer confidence. From a technical perspective the integration of GIS
has positively contributed to the management of the collection process
through the application of visualization tools and other reporting
analytics.
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Case Study 3:
IOT Reviving the Silk Road: The old Silk Road was the original trade
route established in the time of the Roman Empire to traffic exotica like
spices and silk to Europe and beyond. The ‘New Silk Road’, part of
Chinese President Xi’s huge infrastructure project, is designed to build up
maritime and overland routes from China through central Asia and into
Western Europe. ‘Belt and Road Action Plan’ released in 2015, aims to
improve trade relationships in the region primarily through $100 billion
of infrastructure investments. One of the most important investment areas
will be information and communication technologies, with specific focus
on an IoT network.
This particular IoT network built onto the New Silk Road would be a

IoT

for global trade
transformation

global connection management platform with the goal of accelerating the
deployment of IoT solutions and services. The platform will enable
enterprises to deploy, control and scale the management of IoT devices
through partnerships. With this platform, enterprise customers can
integrate their business processes with the managed connectivity service
to create reliable IoT solutions. Customers can use the platform to drive
the digital transformation of industries across the regions that the New
Silk Road covers. The IoT network will also encourage investment in the
region and provide a compelling case for high tech enterprises to openup.
This is expected to be a pivotal project, set to bring unprecedented socioeconomic benefits and fuel the advancement of the New Silk Road
initiative. IoT will play an integral role in building the New Silk Road
into a modern day transport corridor, as digital transformation is a vital
part of modern infrastructure projects, and the huge economic and social
benefits brought about by the IoT will soon be felt on both a regional and
a global scale.
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Case Study 4:
Empowering Policy Makers: With over 5 billion mobile users
worldwide, the mobile revolution and digital economy are having a
profound effect on our daily lives. Forward-looking policies and
regulation will enable countries to reap the most benefit as revolution
picks up speed, but this pace of change can make it difficult for
policymakers and regulators to stay on top of this fast-moving digital
environment.
Governments want to make sure that they put the right policies and
regulations in place to encourage innovation and investment in digital
technologies and services, while also ensuring that consumers reap the
full benefits of these new developments. However, the ability to achieve

Future

proof telecom
policies and
regulations

this relies on policymakers and regulators having knowledge about new
technologies and business models, and an understanding of the
implications of different policy and regulatory approaches.
The GSM Association (GSMA) Capacity Building programme draws on
the GSMA’s industry insight and research to develop training courses to
help policymakers and regulators tackle the key issues shaping mobile
today and into the future. These courses are delivered either online or
face-to-face through a range of strategic partners including several
academic institutions across Asia and Africa. Partnerships with academic
institutions across the world help to bring industry insight, academic
research and practical examples. Through this program, policymakers and
regulators get exclusive industry access and global insights into policy
and regulatory developments, challenges and innovative solutions around
the world.
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Case Study 5:
Bringing the World’s Next Billion Online: The Telecom Infrastructure
Project (TIP) has a stated goal of cutting the cost of building networks to
get the world’s next billion users online. Initiated by Facebook, along
with almost 450 partners currently, TIP is aimed at bringing together
operators, infrastructure providers and system integrators to collaborate
on new technology development and break out of the traditional means of
creating and deploying telecom networks.
TIP will begin by decoupling software from hardware components in an
effort to boost efficiency and create innovative solutions. The project will
concentrate on three key areas: access, backhaul, and core and
management. The Access groups would create innovative infrastructure

Open

Telecom
infrastructure
project

solutions, technologies, and methodologies to bring more people to
Internet access across all corners of the globe. The Backhaul group would
address the scalability, fast convergence, ease of configuration and
extensibility challenges in wireless and wired backhaul. Core and
Management groups would simplify the core network architecture and
improve efficiency and flexibility while reducing capex and opex costs
associated with keeping a network up and running.
TIP would enable engineers and operations teams from different
companies and countries to come together and collaborate on building
hardware that works for everyone. TIP is open to anyone in the industry
to join and is set up to draw expertise from all members' specialties and
experiences. Teams can contribute in the areas they know best, learn from
others, and, together, develop the next generation of technologies and
systems that will connect the world.
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CONCLUSION
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Conclusions:
Through this report, we look at the ways in which the development of
information technology has enabled the better planning and
implementation of sustainable development goals. We are convinced that
this report is the most comprehensive collection of case studies till this
time. Though there have been many efforts to study specific SDGs, till
date, as far as we are aware, there has been no effort to compile case
studies relating to Information Technology across all the SDGs.
Since, this report takes a case study route, we are expecting that this
would enable and empower governments, organizations and individuals
in understanding, imbibing and adopting the best practices, so that this
could result in a speedier path towards a better world and a better future.
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