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Oteviena data pro Etiopii

Souhrn

VIady jsou zodpovédné za sbér, uspoiadani a Sifeni tdaju (dat) tykajici se riznych
aspektil jejich zemé. Udaje mohou byt zpiistupnény vefejné nebo na zakladé oficialni zadosti.
V soucasnosti je stale vétSim trendem vlad a instituci tyto udaje zpftistupiiovat. Zpiistupnéni
vladnich udaji neni pouze ,,modni zalezitost“, ale velmi diilezity zdroj ve vytvareni novych
obchodnich hodnot. Tato prace analyzuje vyznam zpfistupnéni udajii a jejich disledky pro
rozvoj. Diskutuje o pohybu téchto tdaji, o tom jak zptistupnéni dat podnitit, dale o poptavce
(po zptistupnéni tdaji) a zapojeni obcanil. V ramci dopadu zpfistupnéni tidaji na rozvoj byly
prozkoumdny ptipadové studie z Afriky. Studovano bylo zptistupnéni dajli ze strany etiopské
vlady, etiopského portalu s t€émito 0daji, jeho pfinosy i nedostatky. Prace poskytuje analyzu
zptistupnénych dat v soucasném kontextu zemé zahrnujici pravo, technologii, ekonomiku,
spole¢nost i organizace. Dale obsahuje navrh a implementaci webové aplikace se zvefejnénymi
daty na zabezpecCeni potravin (asi jak aplikaci vyuZzit v problému potravinové bezpecnosti).
Implementace také ukazuje, jak miZze byt novd hodnota pfiddna do zvefejnénych datovych

soubort za pomoci volné dostupnych softwarovych néstroju.

Kli¢ova slova: Oteviend data, Oteviend vldda, Datovy portdl, VIadni data, Pravo na informace,

Data pro vyvoj



Open Data for Ethiopia

Summary

Governments are responsible for collecting, organising and disseminating data on
different aspects of their country. This data can be accessed openly by the public or through an
official inquiry. There is a recent trend of more and more governments and institutions opening
up their data to the public. Therefore, open government data is not just a buzz word anymore
but an essential resource for creating new business values. This thesis analyses the importance
of open data and its implications for development. It discusses the open data movement, how
to start an open data initiative, its demand and civic engagement. Case studies from Africa have
been examined to converse the impact of open data on development. The recent open data
initiative by the Ethiopian government, the Ethiopian open data portal, its merits and
shortcoming were studied. This thesis also provides an analysis of open data in the current
context of the country including law, technology, economy, society and organisations.
Furthermore, it includes the design and implementation of an open data-driven web application
on food security. The implementation also shows how a new value can be added to openly

accessible data sets using freely available software tools.

Keywords: Open data, Open Government, Data Portal, Government data, Right to
information, Data for development
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1 Introduction

Open data in recent years has been getting a tremendous attention by governments, public
institutions, and civil societies altogether. Initiatives in Europe and the United States are good
examples of this movement. Open data portals like data.gov.uk, data.gov and data.gov.sg which
resulted from such movements provide government information to citizens and interested

parties. (Attard, Orlandi, ScerriAuer 2015)

Open data is defined as “data that can be freely used, reused and redistributed by anyone
— subject only, at most, to the requirement to attribute and sharealike”. It has three primary

attributes: availability and access, reuse and redistribution and universal participation. (Open
Knowledge Foundation 2016)

The immense amount of data produced by governments and public institutions to perform
their operations on health, education, taxation, population and so forth, is stored in government
body in electronic or printed archives. It should be a priority for governments to give access to
this information. It would benefit different groups of people and organisations, including the
government, in creating value from the information. Several areas can be mentioned including
transparency, improved private products and services, innovation, improved efficiency and
effectiveness of government services and new knowledge from combined data sources and

patterns in big data (The Open Data Handbook 2016).

In 2011 the African development bank group started a platform called open data for
Africa as an initiative to boost access to quality data to manage and monitor the development
results of African countries (Open Data For Africa 2016). On a similar account, for the African
continent as a whole, a non-governmental initiative, OpenAFRICA, was started in 2013 by a
public technology hub called Code for Africa (openAFRICA 2016). Another good example from
eastern Africa would be the Kenyan open data initiative, which is the first government initiative
in Africa. This initiative started in 2011 (Kenya Open Data 2016"). The efficiency and the

effectiveness of the above initiative will be discussed in this thesis.

As of the moment of writing this thesis, there were no substantial and impactful initiatives
done by the Ethiopian government to make government data accessible to the public for free

with easily reusable formats. This thesis will try to assess the open data readiness of the
1



Ethiopian government, identify critical values of opening up government data to the Ethiopian
public, the resources it will require and finally design a simple web application for visualizing

data which are pulled from available resources.



2 Objectives and Methodology

2.1 Objectives

The main goal of the thesis is to determine how open government data can facilitate the
efforts of meeting the development goals of Ethiopia by studying the impact of data openness

on the community.

Partial goals of the thesis are such as:
e To make a review of the current state of Ethiopia in terms of public access to
government data,
e To analyse available data sets and to evaluate their level of openness,

e To analyse and design a new open data application for agricultural sector in Ethiopia.
2.2 Methodology

The methodology used for the thesis is based on the study and analysis of open data
initiatives in the world and particular case studies in Africa. Recommendations on how to
achieve an open government in Ethiopia will be stated, based on the practices of the successful
case studies. And finally, an open data application will be implemented in sector of agricultural

goods using tools for data visualization.



3 Literature Review

3.1 Open data movement

Three different groups can be noted when discussing the open data movement: open
government advocates, open source software and open scholarly data advocates, and open
innovation entrepreneurs. The first group is focused on freedom of information and money in
politics, the second ones have open access advocacy as a significant part of the movement, and
the latter group can also include government agencies and staffs looking to the public for

expertise. (Open Government Data: The Book 2016)

The right to information plays a significant role in opening government data to the public,
as stated by the organization for the right to information. Forty countries have the right to
government-held information protected by their constitution. Kenya was one of the latest

countries to adopt this to their newly ratified constitution in 2010. (Open Government Data: The
Book 2016)

3.1.1 Howis it defined?

Opendefinition.org summarises the definition of open regarding data and content as
“Open means anyone can freely access, use, modify, and share for any purpose (subject, at

most, to requirements that preserve provenance and openness). ”

Data openness has two dimensions. Firstly, it should be legally open, meaning it must be
placed in the public domain or in terms of minimum restriction. Secondly, it must be technically
open meaning it must be in an electronic format which is machine-readable and preferably non-
proprietary, which makes it accessible by freely available software tools. It should be published

on a public server without any restrictions. (A Primer on Machine Readability for Online Documents
and Data - Data.gov 2017)



3.1.2 Open data licences

Open data license is used by governments and organisations to clearly define the
conditions on how any user may use their data. The most recognised and used licences are

discussed below.

The Creative Commons (CC) Licences are the most recognised standard licences to
provide access to data. They allow freely copying, reusing, distributing and sometimes
modifying a creator’s work without permission from the rights holder every single time of
access. The baseline rights of this licence include Attribution [BY] — given credit to the works
creator, Non-commercial [NC] — using the work for non-commercial purpose, No-Derivatives
[ND] - no adaptations of the work may be created or no merger may be done with other works,
and ShareAlike [SA] — if adaptations of the work are created then they should be publicly
available under the same licence terms of the original CC work. This baseline rights can be used
in conjugation with each other like, BY, BY-ND, BY- NC, BY-NC-ND, BY-NC-ND, BY-NC-
SA, BY-SA.

CC Zero (CCO) is created to facilitate the release of content, data, datasets and databases
to the public domain, while the copyright owner waives all right to be identified as the creator.
This license is irrevocable once it is issued it cannot be changed. It can be used to prevent
attribution stacking, but it would also mean that we cannot recognise the source and authority
of the data.

Open Data Commons provides three solutions for data, datasets and databases. Open Data
Commons Attribution Licence (ODC-BY), Open Data Commons Open Database Licence
(ODC-0SbL) and Public Domain Dedication Licence (PDDL), which are compatible with
Creative Commons CCBY, CC BY SA and CC Zero respectively. Irrevocability and third-party
rights should be considered when using these licences.

The Open Government Licence (OGL) has been recently launched by the National
Archives UK to facilitate the reuse of Government and other public organisations information.
It makes data available in machine and human readable form similarly with the creative

commons licences (Korn and Oppenheim, 2011).



3.2 Starting an Open data initiative

As it is often the case with stating any initiative, open data also involves some expenditure
of resources and effort. The benefits of open data are comparably higher than the efforts
invested in the initiatives. We must also keep in mind that data must be transformed into a
usable form in order to realise its full potential as any raw commercial commaodity. Individuals,
organisations and even governments can innovate and collaborate in new ways when

government data are made accessible and reusable.

Before opening data, certain principles must be considered. The G8 summit in 2013 has
defined principles to be followed by nations that want to open their data to the public. Open
data by default, quality and quantity, usable by all, releasing data for improved governance and

releasing data for innovation are the five basic principles (European Data Portal 2016).

PRINCIPLE 1
Open data by default: all government data will be published apenly by default.

PRINCIPLE 2
Quality and quantity: data should be released as early as possible inits original form and fully described in
clear language. This principle denotes the importance of metadata and user feedback to improve quality

PRIMCIPLE 5
Releasing data for innovation: G8 governments will promote open data literacy and the provision of data
in machine-readable formats.

Figure 1: Open data charter principles [Source: (European data portal 2016)]

3.2.1 Building an open data strategy

After taking these principles into consideration, an open data strategy should be
developed to clearly define the key goals and to set the ambition. This is best tackled using the
following five steps. Setting the ambition, creating the strategy, drafting open data policy and

overcoming barriers and assessing critical success factors.



Setting the ambition: Defining what needs to be achieved is the first step to build the open data

strategy. The as-is and the to-be situations, as well as the measurable goals, must be defined.

Creating a strategy: this should cover the topics of how to achieve the to-be goals. This step
should at least cover the list of data sets within the organisation, assessment of the data status,
alignment with legal aspects, technical and budgetary implications, a time plan and key

performance indicators to have a measurable progress.

Drafting an open data policy: the policy must cover definitions and benefits the scope of the
outcome, the legal aspects the type of data and its quality and establishing or assigning a body

which will be responsible in implementing the data policy.

Overcoming barriers to publishing open data: there are a variety of excuses given by
government not to publish data as open data. Usually not to get a negative reputation and fear
of the data might not be sufficiently accurate. However, almost all these barriers have

reasonable remedies.

Assessing critical success factors: the three dimensions which the success of an open data
initiative measured are the quality of open data publication, the use of open data and
documenting the impacts and benefits emerging from it. The quality includes the accuracy,
completeness, timeliness and consistency. The legislation, regulation and licences are critical

success factors for both publishing and re-use of data (“European Data Portal, 2016”).
3.2.2 Technology Options

Data catalogue will be discussed as a technology option to provide open data to the
public. A list of datasets available in an open data initiative is called a data catalogue. Metadata,
clear license information, access to the database and searching capability are essential elements
of a catalogue. Another option is a platform; it includes the data catalogue with other
information and services which are part of the open data ecosystem. This platform will include

technical support, online forum, and a knowledge base. (Herzog 2014)



3.2.2.1 Common characteristics of data catalogues

The data catalogues must provide access to publicly available data. It should either store
the data in the system and provide necessary visualisation options or give a link to the complete
dataset and provide its metadata. It must provide users to access tools to search, explore and
engage with the datasets.

Developers must have an entry point to access the data catalogue and its contents
directly to provide similar services as the catalogue. This entry can be achieved by application
programming interface (API). Integration and customisation make the catalogue flexible to be

embedded with other websites to add other layouts and custom features though modules
(“Herzog, 2014”).

3.2.2.2 Software delivery model

One consideration to create an open data catalogue will be the cost. Open source
software, although they require management costs to host, maintain, update and training, they
can be acquired for free. If the organization has the technical proficiency in the area of open
source programming languages and an excellent infrastructure to host reliable and fast
catalogue, self-managed open source catalogue might be a good option worth considering.
Software as a service products (SaaS) are proprietary products from a vendor providing the
software hosting services, which comes with recurring monthly or annual fee. SaaS products
provide fast and reliable IT infrastructure but the flexibility to customize them might be limited
to the vendor's capability and willingness. When considering the SaaS product the procurement
policies of government organizations might make it difficult to acquire them. (Herzog, 2014)

3.2.2.3 Common open data platforms

Out of the available platforms in use for open data publishing. Some of the leading ones

are discussed below.

CKAN is an open source data catalogue which is supported by the Open Knowledge
Foundation. It is installed on a Linux server locally or on a cloud-based configuration. Examples

include initiatives from Africa open data, Edo (Nigeria), Brazil and United States.



Junar is a Software as a Service open data platform which is managed by Junar’s
infrastructure. A complete data catalogue or an API is provided. Examples include initiatives

from Chile, Costa Rica and Peru.

Open Government Platform (OGPL) is also an open-source data catalogue, developed
jointly by the Indian and the U.S. governments. Examples include initiatives from Ghana and
India.

Socrata is a SaaS platform which provides an API, catalogue and data manipulation tools.
It also allows users to create their own visualizations and save it for other users to use it. It also
provides an open source APl which helps organizations which want to move from the cloud-
based model to self-managed open source model. Examples include initiatives from Chicago

(U.S.), Kenya and United Nations Development Program (UNDP). (Herzog 2014)

3.2.3 Deployment scheme

Tim Berners-Lee, one of the inventors of the web and initiator of open data, has
developed a 5-star deployment scheme for open data. This helps in determining the level of

openness of an open data initiative.

One star: making data available online under an open license in any kind of format
(e.g. pdf, images). This allows users to be able to view, print, store, enter the data to any

system, to change it and share it with anyone. This format is easy to publish.

Two stars: making your data available in a structured format (e.g. excel sheet). It allows
the user to amylase, perform visualizations and combine data using a proprietary software on

top of what a one-star deployment has to offer. This is also easy to publish.

Three stars: making your data available in a non-proprietary open format (e.g., comma-
separated values(CSV)). Manipulating this kind of format doesn’t need any proprietary
software, and users are able to perform everything from two-star deployment. The publisher
would need additional tools to convert the data from a proprietary format, but it is still easy to

publish.



Four stars: making data available through a universal resource identifier(URI). Users
can link to it, bookmark it and reuse parts of the data. Understanding this part of format takes
more effort than a tabular or a tree format. Publishers need to invest some time arranging data

and assigning URISs.

Five stars: linking data to other sources so it can provide context. Users can discover
more linked data while consuming the data provided. Publishers need to invest resources in

linking their data with others. Publishers will also get the same benefits as users. (Berners-Lee
2017)

3.3 Demand and Engagement

Full benefits of data are accomplished by engaging civil hackers, which are programmers
and developers. The improvement of quality of life using data-driven apps and contents is
achieved through developers who contribute actively to the civil society. Therefore, open data
initiatives must put a primary focus on engaging stakeholders to empower citizens to use open

data and maximize its value.
3.3.1 Civil Hacking

A creative approach and often a technological approach to solving a common problem
is called civic hacking. It involves the use of government data to make governments more
accountable. Civic hackers can be data scientists, designers, entrepreneurs, programmers,
government employees and anyone who wants to solve problems. Hacking does not mean
making a computer crime as is known by its ordinary meaning; it means modifying the original

purpose of something to solve a problem. (Tauberer 2014)

Civil hacking using government data has an enormous contribution to the national

economy, by helping consumers more informed and making governments more efficient.

10



3.4 Open Data in Africa

Under this topic, some of the currently existing open data platforms and the initiatives
which started them are discussed. The focus is on Africa since the thesis is particularly written

for a country in eastern Africa.
3.4.1 Open data for Africa

Open Data for Africa is an initiative by the African development bank is designed to provide
the user with access to a wide range of data on Africa managed by the African development
bank and other regional and international partners.

It also facilitates the collection, analysis and sharing of data on emerging and crucial
development topics such as food security, gender equality and climate change. Users can
visualize socio-economic indicators over a period of time, utilise presentation-ready graphics
or create their own, performs comprehensive analysis at regional and country levels, blog and

share their views with others by creating an informed community of users.

The open data for Africa platform also responds to a number of important global and
regional initiatives to scale up the availability of quality data on Africa and to foster evidence-
based decision making, public accountability and good governance. The initiative forms part of

the worldwide effort to strengthen statistical capacity in different aspects of development.
(Home - African Information Highway Portal 2017)

11
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Figure 2: Open data for Africa [Source: (Home - African Information Highway Portal 2017)]

3.4.2 OpenAfrica

OpenAfrica is the most extensive independent data repository for the African continent.
It is a non-governmental grassroots initiative started and maintained by Code for Africa as a
public service. It provides resources to citizens, governmental and non-governmental agencies

and civil societies as a free platform.

This platform running with the support of the World Bank and Google contains over
2500 datasets on the African continent. Code for Africa maintains this portal with the help of
its affiliated labs in Cameroon, Ethiopia, Ghana, Kenya, Nigeria, Sierra Leone, South Africa,
Tanzania, and Uganda. It currently runs over 100 projects in creating data-driven applications
using open data to promote citizen engagement with government and enhance data-driven

journalism with a user-centric approach. (openAFRICA 2017)
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Figure 3: Open Africa [Source: (openAFRICA 2017)]

3.4.3 Kenya Open Data Initiative

In July 2011, the Kenyan open data Initiative (KODI) was launched with the purpose of
making key government data freely available to the public through a single online portal. The
first datasets released included national and regional expenditure, information on vital public
services such as agriculture, education and health together with the 2009 census. With the
primary objective of propagating better governance, Kenya was the pioneer in Africa in
launching such kind of initiative.

Data is provided through this portal in accordance with the principles and definitions
of open data stated by the open knowledge foundation. The data outlines timeliness,
accessibility, ability to manipulate, data completeness, non-proprietary and license free. The
portal provides different views of the datasets and open for manipulation by users. The main
formats used in this portal are spreadsheets, tables, charts and digital maps. Filtering exporting

visualising, and embedding data into other website is allowed for users.
The open data catalogue currently, at the time of writing this thesis, houses 990 datasets.

These datasets can be filtered with category, view types and tags. The website of this initiative

uses Socrata as an open data platform. (Kenya Open Data 2017)
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Figure 4: Kenyan open data portal [Source: (Kenya Open Data 2017)]

3.4.4 The codedkenya initiative

The expected utilization of data from the Kenyan open data initiative was not
satisfactorily achieved therefore another outreach was needed in Kenya. The code4kenya was
launched in November 2012 to test a model that could potentially increase the uptake of
government data by the community. It started by creating technology-based applications,
services and platforms to accelerate the awareness and ability of the public to make sense of
the data provided and to promote an active engagement with the community around critical

public issues.

The initiative was funded by mainly the World Bank, the African media initiative and
other partners include the Kenyan ICT authority, Strathmore University, iHUB and the open

institute.

The open data platform was used to build relevant tools and applications that increased
data consumption collaboratively. The critical issue addressed on this platform were health,
education, election and country administration which are areas affecting every citizen and can

be tackled by the use of open data tools.
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The objectives of code4kenya were specific, first was to create demand for government
data and facilitate the engagement of citizens with government and second was to develop
capacity data journalism within institutions working with communities. The applications built

in codedkenya initiative were released in early 2013 to the public.

3.4.4.1 Applications Provided by code4kenya

- Star Health

o Citizens get localised answers about everyday health challenges through the web
and SMS. This health tool helps the community to get a better healthcare by
providing data from a reputable official source and verified by the crowd. Which

helps to alleviate overpriced medicine and to inform where the nearest medical

specialist is available. (the Star 2017)

| health the-star.co.ke 5§ jf( |
Monday. October 16, 2017 Classic 105 | EastFM | Kiss 100 | Radio Jambo | Mpasho
G s o2 ETITT -
Examples: 1.Doctor James Gicheru, 2 X-Ray in Kiambu, 3 NHIF in Karafina
Latest News Today's Paper Health Star Life Classified Videos
& Dodgy Doctors 4 Am [ Covered @ Nearest Facility
Check to see if your doctor, nurse, or clinical Find out which facilities your NHIF card will Find the nearest doctor or health facility.
officer is registered. COVET in your county’
Can't find & name? Send us an email Can't find & name? Send us an email
starhealth@codeforkenya.org starhealt odeforkenya.org
Doctor Search Select Your County

Embed | What's my contribution?? Embed

HealthC r%?] International Health Insurance

An unbeatable package, comprehensive and affordable,
designed for expatriates and travellers Medical

M Heln | ines

Figure 5: Star Health [Source: (the Star 2017)]

- Go to Vote
o Built as a data journalism project “GotToVote!” helps citizens to understand
how significant national events like elections affect their personal life as well as
their communities. This project is also adopted by the Code4Ghana initiative to

make voter registration a smooth process by avoiding the need to go to a
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registration centre which might present, at times, a complicated bureaucracy.
(GotToVote Kenya 2017)

’ E] kenya.gottovote.cc

4

#GotToVote

What is voter registration? Why register as a voter?

Voter registration is the p of enteri Registering as a voter will give you the
details of qualified persons including their opportunity to elect leaders for your country at
National Identity Card or Passport numbers in a the national and county levels. You can only
register or list of voters. ici in ions if you are a

voter. It is your right and duty as a responsible

Figure 6: Go to Vote [Source: (GotToVote Kenya 2017)]

- HURUmap

o HURUmap aims to facilitate data backed journalism. Civic activists and
journalists get an easy ‘plug and play’ tool for embedding interactive data
visualizations into their stories using “HURUmap”. This project promises that
the data is quality-checked from a reputable official source including the

government. (HURUmap Kenya: Making Census Data Easy to Use 2017)
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Figure 7: HURUmap Kenya [Source: (HURUmap Kenya: Making Census Data Easy to Use 2017)]

- Pesa Check
o Policymakers and the public often get incorrect information because of wrong
or confusing reports by public leaders and journalists. PesaCheck provides a
data-driven  fact-checking tool which tackles this misinformation.
Misinformation is tackled by analysing the data behind the reports published.
(PesaCheck 2017)
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Figure 8: Pesa Check [Source: (PesaCheck 2017)]

3.4.5 Open data Nigeria

The Nigerian open data access platform was launched as an initiative to improve
solutions, from research and development and civic engagement, on issues regarding the
Nigerian people. This improvement aims to achieve a smart and sustainable environment. This
open data platform was launched by the ministry of communication technology of Nigeria in
January 2014. (Coetzee, 2017)

Their mission statement states: “This portal was borne out of the passion for the need
of the development of local Content applications by innovators, increased problems focused on

solving local problems, promoting civic engagement and transparency in the government” (E.
2017)
The diverse data sets available range from health, education and agriculture to budget

and tourism.
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Figure 9: Nigerian Open data portal [source: (E 207)]

Open data Ghana

The Ghanaian open data initiative was started with the vision to coordinate citizens,

developers, academic institutions, media organisations, civil societies and government. to make

this coordination have an impact on the development of Ghana an interaction through open data

platform was necessary.

The open data portal was launched by the communication ministry of Ghana, in 2011

by opening up data related to budget and procurement systems, agriculture, health and

education. (Ghana Open Data Initiative | Ghana Open Data Initiative 2017)
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Figure 10: Ghanaian open data portal [Source:(Ghana Open Data Initiative | Ghana Open Data Initiative 2017)]

3.4.6.1 Applications from Code for Ghana

A notable application from the projects of code for Ghana an affiliation of code for
Africa is “Where my money dey”. It helps the community understand where and when the
mining industries in Ghana are returning some percentage of their revenues back to the local

communities as part of a corporate social responsibility duties.
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codeforafrica.org EQ

MONEY

All mining companies in Ghana are supposed to pay 3% of the revenues they generate back to local residents.

WHAT THEY OWE YOU

Royalties Owed Royalties Paid
¢ 2,978,206.21 ¢ 3,155,530.55

¢ 177,324.34

Your royalties were used for:

Education Health Sanitation

Figure 11: Where my money dey? Source: (Where My Money Dey? 2017)]

3.5 Open Data in Ethiopia

An assessment conducted by the world bank on open data readiness in March 2014 the
government of Ethiopia has a strong technology and policy mandate for creating a national open
data initiative and integrating the principles of open data into government systems and
processes. Following this readiness assessment, the government engaged in the implementation

of open data initiatives.

In a study done by open data barometer, Ethiopia is included amongst the countries in
the category having a capacity constraint, as a result of limited government, civil society or
private sector capacity weakness in digital data collection and management and a significant
limit on affordable, widespread internet access. The research also shows that the impact of open

data in Ethiopia is at a zero level. (Davies 2017)
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According to this study, a number of measuring qualities were analysed. These qualities
include impact on social, economic, and political; readiness of citizens and entrepreneurs; and
data availability on innovation, accountability and social life. To put these into perspective, the
following visualisation helps see how three countries, Ethiopia, Kenya and Nigeria, categorised

in the above mentioned “capacity constrained” category fit in the scale.
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Figure 12: Open data barometer for Ethiopia, Kenya and Nigeria [source: (Davies 2017)]

In the above visualisation, the external nodes are for Kenya, intermediate nodes for
Nigeria and the innermost for Ethiopia. The comparison of Ethiopia to a country that is in the
category of “emerging and advancing”, the Czech Republic, and a country in the category of
“high capacity”, the United Kingdom, is illustrated in the following visualisation. The
external nodes being the United Kingdom, the intermediate nodes for the Czech Republic and

the innermost nodes for Ethiopia.
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Figure 13: Open Data Barometer Ethiopia, Czech Republic and United Kingdom [Source: (Davies 2017)]

3.5.1 Data Sources

3.5.1.1 Central Statistical Agency of Ethiopia

Data collection in Ethiopia is mainly done by government institutions together with non-
governmental and international organisations like the United Nations and the African Union.
The primary government office to collect, organise and generate statistical data related to the

socio-economic condition of the country is the Central Statistical Agency of Ethiopia (CSA).
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CSA conducts, produces, disseminates and administers data generated from surveys and
censuses in Ethiopia. Their websites provides dynamic consumer price database, the Ethiopian
National Data Archive(ENADA), an indicator database called Ethiolnfo together with functions

and responsibilities of the organisation.*

Under the data repository of this website price indices for consumer goods and agricultural

products is presented along with reports on producer price index on manufacturing.

Data is only presented in a pdf format which is exported from an excel sheet. Most of the
data is not up to date, except for the country and regional consumer price index which are made
available monthly. Such presentation of data makes it unfriendly to users and will not have any

engagement from most part of the community.

3.5.1.2 World Bank

World bank’s open data portal is another source of developmental data from Ethiopia.
Data provided on this portal ranges from GDP (gross domestic product) to health and

education.?

3.5.1.3 Food Security Portal

Facilitated by the International food policy research institute, the Food security portal
aims to provide improved food security for the world's poor and increased resilience of global
food systems against food and financial crises. The project brings together international,
regional, and country-level data, news, and research aimed at meeting countries' immediate
food security needs, as well as building long-term global food security. Data about Ethiopia can

be accessed by selecting a data set from the available list.?

1 http://www.csa.gov.et
2 http://data.worldbank.org/country/ethiopia
3 http://www.foodsecurityportal.org/ethiopia
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3.5.1.4 African Development Bank

Open data for Africa is sponsored by the African Development Bank for collects
development related data from African countries and makes it available for everyone as an open

data platform. Data for Ethiopia can be found on their microsite.*

3515 FAO

The food and agricultural organisation of the united nation provides a web-based
information system for food and agricultural statistics, CountryStat, at regional, national and
subnational levels. It aims at facilitating informed policymaking and monitoring the goal to
eradicate extreme poverty and hunger by supporting data analysis and evidence-based decision

making. Data for Ethiopia in this area is provided on their website under FAOStat.®

3.5.2 Ethiopian government open data portal

An initiative to have an openly available data by the Ethiopian Government is an open
data portal (https://www.data.gov.et), which is started with the aim to bring available public
data to one searchable website to help citizens understand how government works and how
policies are made. Thus, making it easy for people to make decisions and suggestion about
government policies based on detailed information. The technology used to build this portal is

the CKAN open source application.

In the Ethiopian government’s open data portal, there are only seventeen datasets found.
These datasets include economic sector with fourteen datasets, Trade sector, financial sector

and agricultural sector with the last three consisting of one data set each.®

The datasets presented here are in Excel sheet format. In the data policy, information
about linking to the website is stated. Linking to the website is for free but should be done in

an appropriate context which can be as a service to people to find official information about

4 http://ethiopia.opendataforafrica.org
5 http://www.fao.org/faostat/en/#country/238)
6 https://www.data.gov.et/
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the Ethiopians government. Moreover, all data provided must not contain information related

to national security and other data protected by legal precedent. (Welcome - Ethiopian
Government Open Data Portal 2017)

Login | Register | Contact

m = DATA.GOV.ET ™

Datasets Organizations Applications Developers Data Requests Suggest

Search data

Popular tags ESIC

Recently updated datasets Browse Topics
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Employment-Country Total
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Finance Health Infrastructure Power and Energy
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was updated on 23/10/17
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Figure 14: Ethiopian open data portal [source: (Welcome - Ethiopian Government Open Data Portal 2017)]

3.5.2.1 Application provided

At the writing of this thesis, there were no applications provided by via this portal.

3.5.3 Contextual analysis

International donors fund most of these open data programs in developing regions,

creating an avenue for governments to receive additional resources. Open data initiatives have
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been viewed as great PR for most governments, but those that do it for this reason usually have
low-quality data, as their intentions do not align with the essence of what open data is and
should do (Schwegmann 2013).

3.5.3.1 Legal context

Freedom of the Mass Media and Access to Information Proclamation (Proclamation
No. 590/2008 of 2008) has been passed on 4" of December 2008. stating “Cognizant of the
necessity of preserving and consolidating past achievements and positive practices pertaining
to freedom of expression while removing structural and institutional impediments that hinder

the independent operation of the mass media and the free exchange of information and ideas.”
(Refugees 2017)

However, in reality, the Ethiopian government has been known for cracking down on
multiple privately-owned media outlets so much as to say it has a monopoly over mass media
broadcasting to the citizens. Numerous accounts can be cited from the reports of “Reporters

without borders”. (Ethiopian government's witchhunt against privately-owned media | Reporters

without borders 2017)

3.5.3.2 Technical Context

The ICT sector in Ethiopia is one of the worst in the world. As discussed in previous
chapter 3.5, Ethiopia is categorised as one of the capacity constrained countries with a shallow
internet penetration compared to the rest of the world. The mobile cellular prescription is
50.513% of the total population. Based on a report from the World Bank, in 2016 only 15.4%
of the population has access to the internet and the international internet bandwidth is 2.424 bits
per second per user. (World Development Indicators | The World Bank 2017)

Ethiopia has recently launched an open data portal which is hosted on CKAN platform.

This portal has been discussed above in chapter 3.5.2.

3.5.3.3 Economic Context

Ethiopia has seen a steady double-digit growth for the last few years, making it one the
fastest developing countries in the world. In a report about ICT sector development in Ethiopia,
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the Ministry of communications of Ethiopia states that there is a substantial increase in ICT
development. From a mere 1.2 million subscribers of in 2007 to 23.7 million subscribers in
2013. As the second populous country in the sub-Saharan Africa Ethiopia has still much work
to do when it comes to ICT infrastructure development. Ethiopia ranked 169th out of 175
countries in the ICT development index of 2016 with a 1.5 IDI, which is an increase of .22 IDI
value from 2015 rank of 172. (ITU | 2017 Global ICT Development Index 2017)

3.5.3.4 Social Context

Ethnically diverse Ethiopia has a population of over 100 million comprised of over 80
different ethnic groups. The world bank statistics on poverty in 2011, about 35.5% of the
population live under the international poverty line of US$ 1.90 per day per capita. This poverty
was more noticeable with individuals who are less educated, more remote and more engaged in
agriculture. Since this statistic, Ethiopia has been hit by a series of climate shocks including the
worst drought in 50 years which happened in 2015/16.

These natural disasters coupled with corruption and inequality makes the country face
significant social problems including poverty, food shortage and insecurity. As a result,
compared to healthcare, schools and critical infrastructure, improved digital access can seem
like a luxury to many Ethiopians. The need for delivery of efficient services plays a vital role
in promoting development and citizen empowerment. Therefore, the community would be

highly benefited with the adoption of open data.

3.5.3.5 Organizational Context

Economic growth is the best way to reduce poverty. Tufts University study found that
digitization is one of the biggest drivers of a nation's economic success. The report argues that
careful policy-setting mostly achieves economic growth. Moreover, the government, as a

policymaker, is the best driver of development.
In March 2015, the Ethiopian government with the help of the World bank group
launched an open data initiative to provide data for agriculture and socio-economic wellbeing.

As part of a global move by WB Group to further support open data initiatives, the central
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statistical agency of Ethiopia started opening up data for the public in collaboration with the
Living Standards Measurement Study-Integrated Surveys on Agriculture team of the WB

Group. (FBC - Ethiopia launches open data on agriculture, socioeconomic wellbeing 2017)
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4 Practical Part

This chapter describes the development of an open data-driven application in relation to
food security in Ethiopia. Two data sources were mainly used for this purpose. A significant
portion of the data has been provided by the food security portal from the international food
policy research institute. The input of food security statistics from the Food and Agricultural
organisation of the United Nations was further combined for the completion of the practical

implementation.

4.1 Open data-driven application on food security

Food security is defined as having adequate access to safe, sufficient and nutritious food
at all times to maintain a healthy life. Its three principal elements are availability, access and

utilisation of food supplies.

The repetitive headline of intense drought having millions on the brink of starvation is
becoming a common thing for the country. Seasonal drought with millions depending on
rainfall to cultivate agricultural land is a major setback to the country's sustainable development
goal of “zero hunger” which is also affecting the country’s agriculture-led economy. This
agricultural led economy is heavily dependent on the regional and worldwide export of raw

agricultural materials and goods, such as coffee beans and a wide range of flowers.

The primary motivation behind the choice of working on a web application based on
the topic of food security in Ethiopia and the creation of the following use cases is the current
ongoing severe drought caused by EI Nino. El Nino is a climate cycle which creates a heavy
weather impact throughout the globe. One of the known effects of this disastrous natural
phenomena is the drought. It began affecting Ethiopia starting from 2015 and, two years
forward, the situation has not seen much of an improvement. During the second half of 2017,
the consequences are numerous for many unfortunate people. It could be mainly highlighted by
the fact that 10.5 million people do not have regular access to drinking water. Another 8.5
million people required emergency food supply and more than 3.6 million mothers, and children

required supplementary feeding in the profoundly affected regions of the country.
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41.1 Use Case

Every Ethiopian understands the issue of food insecurity which the country faces every
year. The part of the population who is not directly affected since it does not reside in the
drought-covered areas, acquire the information regarding the situation from the local media and
reports published by the government. However, getting informed may not always be enough.
In order to grasp a thorough understanding of the published reports, one should be able to

analyse the measured data behind the information provided.

Use Casel: Ethiopia is one of the biggest food aid recipients in Africa. One can ask how
this is helping alleviate population undernourishment. Is the country anywhere close to meeting

the sustainable development goals?

On this scenario, the visualisation will be done using data sets of “receipts of food aid
(cereals)”, “cereals import dependency ratio” and “population undernourished (%)”.
Additionally, relative comparisons with two more countries in Africa are provided. The two
countries which were selected for this purpose are the Republic of Kenya and the Democratic
Republic of Congo. The reason to join all the selected three countries is that they are considered
as countries which need improvement on food security in the region of sub-Saharan Africa.
Ethiopia and the Democratic Republic of Congo are also mainly considered to have a severe
risk of food insecurity. Kenya has managed to reach a better score on the food security index
than Ethiopia. Meanwhile, the Democratic Republic of the Congo has the lowest score among
this group of three but also measures as one of the lowest scores in the world. On the global
scale, out of 113 countries surveyed Kenya has ranked on the 861" position, Ethiopia on the 99™

and the Democratic Republic of the Congo on the 112t place.

Receipt of food aid is considered the overall amounts of cereals: mainly wheat, barley,
maize, rye, oats, millet, sorghum, rice, buckwheat, canary seed, fonio, quinoa, triticale, wheat
flour. The cereal component of blended foods is added too. The combined supply is finally
assigned as food aid and transported from all donors to a recipient country. Cereals import
dependency ratio (CIDR) allows us to understand how much of the domestically available

cereal supply is imported and how much comes from the country's own production.
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The minimum requirement for dietary energy is usually between 1750 and 2030
kilocalories per person per day. Population undernourished is the percentage of the country’s

population which has a food intake less than this minimum dietary energy.

Use Case 2: The use of technological innovation in agriculture has seen its advantages in
many countries. Farmers’ use of drought and disease resistant crops and drip irrigation to
increase agricultural yield can be mentioned. Both measures have had a great impact in many
countries’ efforts of becoming self-sufficient in their food supply for their population.
Agricultural yield is defined as the output of a crop per unit area of cultivated land. The same
positive output of agricultural innovation has also been recorded in Ethiopia. For this use case,
there are two component measurements to be visualised: the improvement of calorie supply

from agricultural products and the reduction of food deficit in Ethiopia.

Calorie supply per capita is measured in kilocalories per capita per person. The standard
calculation is done by dividing the available food supply by the number of the population of a
country. This figure gives, as a result, the amount of food available for human consumption.
However, the actual consumption by a person varies significantly among the population.
Therefore, the average supply available for human consumption is chosen to be used as a more

appropriate measure.

The depth of food deficit shows, while everything else is held constant, how many
calories are needed to raise a person from an undernourished status. This deficit is calculated
from the difference between required average dietary energy and the average consumption of
dietary energy of the undernourished population. The obtained result is finally multiplied by
the number of the undernourished people. Thus, the final number will provide us with an
estimate of the food deficit of the whole country.

Use case diagram

The main end users of the web-based application will be food aid donors and government
policymakers. The website can also be expected to be used by researchers and the public as a

source of credible information.
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The use cases described above will take into consideration three major actors: the user,

the administrator and the data provider.

Web Application

Update
Website

View Data
Visualizations

Administrator

Interact with
Data

User Visualizations

Request Data
Visualizations

Accept reques
for Data
Visualizations

Data Provider

Update Data
Sets

Figure 15: Use case diagram [Source: own]

The user of the web application will be able to perform the following actions:

1. Access data visualisations.

Through the web browser of an internet-connected device, the users can access the web
application, and within few clicks, they will obtain instant clear, intuitive and comprehensive
visualisations of the available open data in the website.
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2. Interact with data visualisations.
The web application will allow the user to change few selection criteria for the data of

interest to analyse, compare and understand.

3. Request for additional visualizations.
In case the user will not be able to find the exact information and the visualisation for
the particular data needed, the website offers the option of contacting directly with the website

administrator by requesting the needed information they expected from an open data portal.

The administrator of the web application shares with users the first two actions.
Additionally, the admin has rights to perform:

1. Update and maintenance of the website.

The admin is responsible that the website content is with up-to-date and accurate
information. Regular tests and maintenance improvements will be performed to ensure the full

technical functionality of the web application.

2. Receive requests for data visualization.
The admin will handle the requests for additional data visualization by the users.
Through assessing the available information and the newly proposed visualisation, the admin

will be able to deliver the complete request.

The data provider is expected to be able to interact with the website in the same way
as the user. The main difference is the ability of the data provider to have rights to update the

data set with most recent measurement and indicators.

4.1.2 Wireframes

As part of the design process, the first step taken was to design the web pages. This design
was done with the help of wireframes to materialise how the end user will view and interact

with the website.
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The first page is the “landing page”. This page is to give users simple information about
what the project is about and to provide additional reliable sources of information on where
data about Ethiopia and food security in Ethiopia can be found including the actual data sources

which were used for the implementation of this thesis.

Open Ethiopia Use Cases Statistics Data Visualization Request About

Open Ethopia

A simple open data-driven application on food security in Ethiopia

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut
commeodo sagittis, sapien dui mattis dui,
non pulvinar lorem felis nec erat

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut
commodo sagittis, sapien dui mattis dui,
non pulvinar lorem felis nec erat

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut
commaodo sagittis, sapien dui mattis dui,
non pulvinar lorem felis nec erat

Open Data for Ethiopia

(Data Source #ITDE:E Source =2T33ta Source .—"3TD5:5 Source =4T33ta Source ?5)

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut
commeodo sagittis, sapien dui mattis dui, non pulvinar lorem felis nec erat

Data Source £1

Figure 16: Wireframe for “landing” page [Source: own]
The second page is designed for the output of the two use cases which are mentioned in
the previous subchapter. The page will contain a description of the use case and the

corresponding data visualisations. The data visualisations will also include comparison with the
two countries, i.e. Kenya and the Democratic Republic of the Congo.
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Open Ethiopia Use Cases Statistics Data Visualization Request About

UseCase 1

Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Nunc
maximus, nulla ut commodo
sagittis, sapien dui mattis dui,
non pulvinar lorem felis nec erat

(W Dataset1 (] Dataset2 (W Dataset3 [ (M Dsta set 1 [ Dataset2 [ Dataset3 [

Use Case 2

Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Nunc
maximus, nulla ut commodo
sagittis, sapien dui mattis dui,
non pulvinar lorem felis nec erat

E,/ Dataset 1 D Data set2 D Dataset3 E] EJV Data set 1 EJ, Data set 2 D Data set 3 D

Figure 17: Wireframe for “Use cases” page [Source: own]

The third page served by the website is the “statistics” page. This page will contain data
visualisation of different indicators for achieving food security. This statistic will also include
a comparison of Ethiopia with different special groups. These groups are categorised as least
developed, landlocked and developing, low income and lower-middle income countries. These

special groups were created by the food and agricultural organisation of the United Nations.
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Open Ethiopia Use Cases Statistics Data Visualization Request About

Statistics 1

Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Nunc
maximus, nulla ut commodo
sagittis, sapien dui mattis dui,
non pulvinar lorem felis nec erat

[ Dataset1 (] Dataset2 (W Dstaset3 (W Dataset4 (W DatasetS

Statistics 2

Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Nunc
maximus, nulla ut commodo
sagittis, sapien dui mattis dui,
non pulvinar lorem felis nec erat

E,/ Data set1 D Data set 2 E,/ Data set 3 B Data set 4 E] Dataset5

Figure 18: Wireframe for “Statistics” page [Source: own]

The fourth page served on the website is the “data visualisation request”. To ensure the
continuous delivery of useful data visualisation, the website should be able to accept user
request. This page will provide a simple information entry form to collect user's contact
information and description of their request. The primary goal of the project is to provide data
visualisation for food security area. Therefore, this page will accept user requests related to the

subject.
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Open Ethiopia

Open Ethiopia Use Cases Statistics Data Visualization Request About

Data request policy Name | |

Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Nunc
maximus, nulla ut commodo
sagittizs, sapien dui mattis dui,
non pulvinar lorem felis nec erat

Contact e-mail | |

Description

send request

Figure 19: Wireframe for “Data visualisation request” page [Source: own]

The last page is the “about” page. The page will include general information about the
objective of the project, the methodology used, future works and information about
collaboration.
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Open Ethiopia Use Cases Statistics Data Visualization Reguest About

About the project

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien
dui mattis dui, non pulvinar lorem felis nec erat. Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Nunc maximus, nulla ut commaodo sagittis, sapien dui mattis dui, non pulvinar lorem felis nec erat. Lorem
ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien dui
mattis dui, non pulvinar lorem felis nec erat. Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc
maximus, nulla ut commodo sagittis, sapien dui mattis dui, non pulvinar lorem felis nec erat

Methodology

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut commodo sagittis,
sapien dui mattis dui, non pulvinar lorem felis nec erat. Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien dui mattis dui, non pulvinar lorem felis
nec erat. Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut commodo
sagittis, sapien dui mattis dui, non pulvinar lorem felis nec erat. Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien dui mattis dui, non pulvinar lorem felis
nec erat

Future works

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut commedo sagittis,
sapien dui mattis dui, non pulvinar lorem felis nec erat. Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien dui mattis dui, non pulvinar lorem felis
nec erat. Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut commodo
sagittis, sapien dui mattis dui, non pulvinar lorem felis nec erat. Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien dui mattis dui, non pulvinar lorem felis
nec erat

Let's Collaborate

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Munc maximus, nulla vt commodo sagittis,
sapien dui mattis dui, non pulvinar lorem feliz nec erat. Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien dui mattis dui, non pulvinar lorem felis
nec erat. Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc maximus, nulla ut commedo
sagittis, sapien dui mattis dui, non pulvinar lorem felis nec erat. Lorem ipsum dolor sit amet, consactetur
adipiscing elit. Nunc maximus, nulla ut commodo sagittis, sapien dui mattis dui, non pulvinar lorem felis
nec erat

Figure 20: Wireframe for “About” page [Source: own]

4.2 Data sources and formats

The data sources used for the implementation of the practical part are from the
International food policy research institute(IFPRI)” and the food and agricultural organisation
of the United Nations(FAO)?2.

FAO provides a dataset on food security indicators for all countries in the world. These
countries are divided into regions and subregions including special groups such as Least
developed countries, Landlocked developing countries, Small island developing States, Low-
income economies, Lower-middle-income economies and Low-income food-deficit countries.

This dataset is provided as an Excel sheet which was revised in December 2016.

7 http://www.foodsecurityportal.org/api/countries
8 http://www.fao.org/economic/ess/ess-fs/ess-fadata/en/#.Wh092LpFxYc/
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IFPRI provides data dashboard which can be accessed as an HTML table, can be
downloaded as a CSV file or can be accessed through a data API by using a query builder. The

data API also returns a CSV format for a requested query.

4.3 Implementation

Implementation of this design was done using conventional website development
techniques and approach. The first step was choosing technologies which would be best suited
for the goal of the design. The goal of the design was presenting data as charts or visualisations.
This data presentation should help a user without an advanced statistical knowledge understand

the meaning behind the data.

4.3.1 Technology chosen

For this implementation, the technologies used were HTML, Bootstrap, PHP, MySQL,
HighCharts, JavaScript, jQuery and Nginx server. The reasons for the selection of each of these

technologies are described below.

Bootstrap provides an excellent documentation which includes demonstrations and
examples on how to use the stylings offered for many elements required to design web
applications and websites. This detailed documentation makes it one of the most sought-after
CSS frameworks amongst web designers. Bootstrap’s get started guide makes it easy for
someone new to web design avoids the hassle of writing a CSS script. The grid system and an
extensive list of other components made it preferable to be used for the implementation of this

practical part.

JQuery, a JavaScript library, was used to handle the parsing of data and also the
presentation of the data visualisation. JQuery takes many lines of JavaScript code and packs
them into methods which can be called in just a line. The methods provided makes it easy to
use JavaScript on a website than writing a pure JavaScript code. JavaScript is a lightweight,
interpreted programming language which allows client-side scripts to interact with the user and

help the website serve dynamic pages.
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The data visualisation was done by using HighCharts JavaScript library which offers
modules for creating charts and maps. Highcharts provides professional looking 2D/3D charts
and maps which gives an appealing look for data presentation. It works out of the box for many
use cases but can also be customised based on the user's demand. It was chosen for this project
because it is free and open source, it boasts of providing one of the fastest renderings of charts,
having a responsive design, and being touch optimised.

PHP is a server-side scripting language which is used to create websites dynamic and
allows for users to interact with web pages. It is free, efficient and widely used by the web
development community compared to other server-side scripting languages.

Nginx web server was chosen to host the website. Nginx is a lightweight server which
is becoming more popular for the ability to handle a large number of connections at a time. In
comparison to other web servers which can handle many requests per second, Nginx shows a

steady performance when it comes to concurrent connections.

Agile method of development was used throughout the implementation of the practical
part of this thesis, in which an iterative process was used with an incremental approach. From
a single JavaScript and HTML file which was used to implement the basics of the web
application, i.e. creating a data visualisation from raw data, the project was incremented one

web page at a time after testing the result and seeking consultation.

4.3.2 Server-side implementation

The first step done was acquiring a virtual server. Development was done using a virtual
cloud server with a 512MB of memory and a 20 GB of Disk Space. The server was acquired
from digital oceans, a cloud infrastructure provider. This provider was selected for its pricing

and easy to set up servers, or as the provider calls it “droplets”.

As briefly mentioned in the chosen technologies, Nginx is used to server the web
application. This set up was done as part of implementing the LEMP software stack on a server
droplet. The LEMP stack is found to be an efficient way to host a dynamic webpage and web

application by using open source software. This software stack includes Linux operating system
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(Ubuntu 16.04.3 LTS), a Nginx web server, a MySQL database to hold data and PHP (version
7.0) for the processing of dynamic requests.

The following figure shows a code snippet which was used to configure the server side

to support PHP post-processing and to assign the servers IP address to the domain name

acquired.
server {
listen 8&;
listen [::]:88;
server_name openethiopia.info;
root fvar/wew/openethiopia.com/html;

index index.html;

location /
try_files furi $uri/ =484;
if ($request_method ~* “(GET|POST)") {
add _header 'Access-Control-Allow-Origin® '*';
¥

location ~ ‘.php$ {

include snippets/fastcgi-php.conf;
astcgi pass unix:/run/php/php7.@e-fpm.sock;

Figure 21: Nginx script for configuring the web server [Source:own]

A MySQL database was created to hold data request entries. Through PHP post method,
data is saved to a simple table of four columns. This table will hold user's name, contact
information and description about the data request or a general comment about the project.

The table has the following structure:

e Datavisrequest
o ID: integer, autoincrement, serves as a primary key
o Name: Varchar

o Email: Varchar
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o Description: Varchar

The following SQL query was used to create this table:

mysql> CREATE TABELE IF NOT EXISTS datavisrequest (id INT NOT NULL PRIMARY
KEY AUTO_IMCREMENT, name VARCHAR(255) MNOT MULL, email VARCHAR({255) NOT
MULL, description WARCHAR(255) NOT MNULL);

Figure 22: SQL query for creating table

The following code snippet shows a PHP script which accepts a form from the web
page, implements a form validation to avoid SQL injection attack on the database and finally
pushes the data on the form to the MySQL table created to hold this data.

<?php

require 'dbconnect.php’;

fconn = Connect();

fname = $conn-rreal_escape_string($_POST[ "name’]);

femail = $conn-rreal_escape_string($_POST[ "email']);

fdescr = $conn-rreal_escape _string($_POST[ 'description']);

fquery = "INSERT into datavisrequest (name,email,descr) VALUES{'" . %name
"ttt L femail o UL, L fdescr L )T

$success = fconn-rquery($query);
if (!$success) {
die("Couldn't enter data: ".%conn-rerror);

1
i

fconn->close();
header("Location: {$_SERVER['HTTP_REFERER"']}");
Exit;

>

Figure 23: PHP script for inserting data into table [Source: own]

The above PHP code snippet calls another PHP file which includes security credentials
to access the database. After the connection with the database is established the table will be

populated with the data passed by the user.
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<?php
function Connect()

I
L

$dbhost = "localhost™;

fdbuser = "root™;

SCbpaEE = ||:E::-:H:E::-:HH:E::-:HH"J.‘

$dbname = "requests";

$conn = new mysqli($dbhost, $dbuser, %$dbpass, %dbname) or

die{%conn->connect_e$

return $conn;

".
J

S

Figure 24: PHP script to connect to database [Source: own]

4.3.3 Client-side implementation

The client-side processing of the data sets and to be able to use HighCharts library for
presenting the data visualisation JavaScript was used.

For the data sets available from the data API of the IFPRI, the URL links for the
specified data sets were used. These URL links were generated by the query builder on their
data dashboard. This URL link returns a comma-separated value (CSV) when called by a

jQuery get method.

The following is an example of a CSV data fetched by an online tool which supports
cross-origin request. It can be observed that the returned output is a comma separated values in
a string format. The first line gives us the categories, in this case, they are the years when the
data was collected. Moreover, the rest of the lines are the values of the series. The first position

of the array holds the name of the series.®

9 https://robwu.nl/cors-anywhere.html
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GET https://cors-

anywhere.herokuapp.com/http:/ www. foodsecurityportal.orgfapi/countries/fao-receipts-of-
food/ethiopia.csv

288 0K

"Coumtry™,"1961","1962","1963","1964","1965", "1966","1967", "1968", "1963","1978", "1971","19
72","1973","1974","1975", "1976","1977", "1975", "1975", "198@", "1981","1982", "19583", "1984", "1
985","1986", "1287","1988","1989","1996", "1091™,"1992","1993","1994", "1995", "15995", "19a97","
1598","1995", "2660™, "2001", "2002", "20603", "2004", " 2005", " 200", "2007", "2003","26053", "2010",
"2@11","2812","2013", "2014"
"Ethi:lpia".'“".‘“".‘“"J”".‘“"!“"J““S”“.‘““!“"J“"J”“.‘““.’““)“".’”“)‘““."““)““.’”“)““.’“")“".’”“."““.’“”)“
womm, mw mw o muw ww o wga55g3@”, "1396236", "1989700", "3164188", "2956500", "2344360", "2832067a", " 26
§204p™," 3208330, 2825555 , "2743850", "2085314™, "3011869" , 40296387, " 3336705, " 3776448, "38
97163","4986125","6069413", "6158318", "6491548", "7234955"

Figure 25: Results received from IFPRI data API [Source: (Demo of CORS Anywhere 2017)]

4.3.3.1 Processing of data from API

The following code snippet shows how the data was fetched from the API using the get
method of jQuery and how JavaScript was used to parse through the lines of CSV data. This
parsed data is then divided into categories, the name of the series and values. This data is at the
end is fed as coordinates for the chart to be rendered to a specific division id on the

corresponding HTML file by using HighCharts library.
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%2 {document ) .ready (function() {
var gptiona = |
chart: {renderTo: 'useczsell' , type: "lins'},
title: {text: 'Receipts of Food'l,
®ixis: {categories: [1},
viis: {title: {text: 'Metric Tocnsa'}},
series: []

I

t_get{ 'httpa - //fcors—anywhere_herckuapp .com/http: //www_foodsecurityportal .ong/apd foou
ntries/fac-receipts-ocf-foocd/ethiopia. cav', functiocnidata) {

% _get{'httpa - //cors—anywhere _herckuapp  com/http: //www_foodsecurityportal orng/api focou
ntries/fac-receipts—ocf-foocd/congo.cav’, function (dataZ) |

3.get| 'https ://cors—anywhere herckuape .com/http: /fwww_foodsecurityportal .orgfapd foou
ntries/fan-receipta—of-focd/kenya_cav', function(data3) {
var lines = data.split!'n");
var linesi = dataZ.split('wn');
var lines3 = data3_split({"n');
% each({lines, function{lineMNo, line) |
var items = line.splic(',");
if {(lineNo = 0) {
%2 _each{items, function{itemMNo, item) |
item = item. replace(/~"{.*) "5/, "51");
if {itemMo > 0)
cptions. xfhxis. categories. push (icem) ;

13

}
else |
var series = { data: []};
%2 _each({items, functicn{itemMo, item) |
item = item.replace|/ " *1"5/,
"Flhg
if (itermllc = 0) { =series.name
= item;}
else |
series . data.pushi{parseFloat (item)) ;]
[
cptions. series.push (series) ;
i
i
-I,I'k
i
var receipta of food chart = new Highcharts Chart (opticna);

2N

Figure 26: Processing of data from a data API [Source: own]



For the other data visualisations which are not using this data API provided by IFPRI,
an alternative approach was necessary.

4.3.3.2 Processing of data from an Excel sheet

The second data source which was used was FAO, and FAO only provides its dataset
on food security indicators in an excel sheet format. Since this data set is updated only once a

year, hard-coding the data in the JavaScript files was found to be a practical approach.

The following code snippet shows how this second approach was achieved using
JavaScript and HighCharts framework. Dictionaries were used to hold the data for this
approach. The dictionaries hold the name of the series and an array for the rest of the values.
These dictionaries are then used as coordinates values to render the charts using HighCharts
library.
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${function ()} {
Highcharts.chart{ "usecasel2', {
chart: {type: 'line'},
title: {text: false},
waxis: |
categories:
['199@-92",°1991-93", '1992-94",'1993-95", "1994-95", '1995-97", '1995-38 ", "1997-9% ", "19398-28",

*1999-@1', "2822-@2"', ' 2891-83", '28@2-84", "2883-85 "', '2904-36", '20@5-87 ", "2895-05 ", '2887-23", "2
eas-18', '2889-11", "2018-12",
f2811-12",'2812-14%", ' 2813-15%", ' 2814-16%"]
Ta
yvaxis: {min: 8,title: {text: "Cereal import dependency ratic'},
stackLabels: {enabled: true,style: {fontweight: 'bold",

color:
{Highcharts.theme && Highcharts.theme.textColor) || ‘green’}}
Ta
legend: |
align: "right’',
X e,
verticalalign: 'top’,
¥y -18,

fleating: true,

backgroundColor: (Highcharts.theme && Highcharts.theme.backgroundz) ||
"white',

borderColor: "#CCC",

borderwidth: 1,

shadow: false

Is
tooltip: {
headerFormat: '<b>x{point.x}</bx<br/>",
pointFormat: '{series.name}: {point.y}"
Is

plotoptions: {cclumn: {stacking: ‘normal’,
dataLabels: {enabled: false,color: (Highcharts.theme
&% Highcharts.theme.dataLabelsColor) || ‘white'}}
Ia
series:[{name: "Ethicpia',data:
[e,7.9,17.3,11.1,8.9,4.6,4.4,5.7,9.9,18.58,18.7,12.1,18.56,9.9,6.8,5.8,7.3,9.9,11.3,18. 7 y 5335
215
{name: "Kenya',data:
[8.2,8.8,13.7,12.8,12.1,18.4,24.4,25.9,24.7,25.4,24.8,28.8,19.5,28.6,21.7,22.5,24.3,34.9,34.
3136'4JJJ.!JJJ]}J
1iname: "Congo' ,data:
[95.3,95.5,94.8,93,3,91.4,91.4,92.3,94.3,95.5,95.2,95.2,94,5,92,9,91,9,91.9,8%,.9,89.9,90.9,3
9.4,90.8,%8.1,92.9,,,,,25]}]
I H
15

Figure 27: Processing of data obtained from Excel sheet [Source: own]
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4.3.3.3 Displaying data visualisations

Bootstrap card element was used to align the data visualisations created as shown in

the following code snippet. Because of the support a responsive design

by Bootstrap and

HighCharts, the visualisations on the website will adjust to any screen size.

<div class="card">»

<div class="card-block”™ id="usecasel®" </ /divr</divy</divs

«div class="col-md-6 col-lg-6

e
#

<div class="card">»

=1}

<div class="card-block”™ id="usecasel2" ></divr</divr</div:
«div class="col-md-6 col-lg-6">
<div class="card">

<div class="card-block”™ id="usecasell" ></divr</divr</dive

Figure 28: HTML script to display data visualizations created [Source

4.3.3.4 Accepting user requests

:own]

Accepting of requests was done using a simple HTML form. After the user fills in all

the required fields and clicks send a request, the form data is sent to a PHP file for processing.
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<form id="request-form" method="post" actlon="pushtodb.php® role="form">
«div class="row">
<div class="col-md-&"»
<div class="form-group"”:>
<label for="form_name":>Mame *</label:
<ipput id="form_name® type="text" name="name"
class="form-control” placeholder="name *" required="regquired"
data-error="Hame is required.":»
<div class="help-block with-errors™»</divs
<fdive
<fdive
< fdive
«div class="row">
<div class="col-md-&"»
«div class="form-group”»
<label for="form_email">Email *</label:
<ipput id="form_email™ type="email” name="email"
class="form-control” placeholder="contact email *"
required="required"
data-error="valid email is required."»
<div class="help-block with-errors™»></div>
<fdive
<fdiv>
<fdive
«div class="row">
<div class="col-md-12">»
<div class="form-group"”:>
<label for="form_message":Description *</label:
<textarea id="form_message" name="descr”
class="form-control” placeholder="description of your request
here*" rows="4" required="reguired”
data-error="Please,leave a description.™»
<div class="help-block with-errors™»></div>
<fdive
<Idivﬂ
<div class="col-md-12">»
<input type="submit" class="btn btn-success bitn-send”™ value="Send Request"»
</div>
< fdive
< ffarm:

Figure 29: HTML form to accept user request [Source: own]
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5 Results and Discussion

This chapter discusses the approaches used for completing the practical part and the
results obtained. The implementation of the practical part used two different approaches, which
were used for the purpose of presenting the data visualisation. It is possible to achieve the same
results through the implementation of both a data API or hard-coding the raw data directly in

the web application.

In the case of the first approach, there is the distinct advantage of maintenance. Once
the data provider updates the data sets with new entries, the new information will be
automatically reflected. Thus, there will not be any need for manipulating the source code of
the web application

On the second approach, it is less convenient when there is any change in the data
provider side. In this case, it is necessary that the web administrator should be aware of such

changes in advance in order to be able to maintain the source code of the application.

Considering the fact that a majority of the data sets in the discussion are of a time-series
nature which is updated annually, or at most monthly, it would not be a problematic part.
Generally speaking, the modification expected in the source would be adding one more entry
to the data series affected.

A more crucial consideration that needs to be handled in both approaches is the
interoperability between systems. The absence of an established way to ensure system and data
interoperability according to open standards means that the value of open data will only be

partial and leading to discrepancies with the source data.

When using the data API for pulling the datasets from the source, it was discovered that
the target server does not support the cross-origin resource sharing (CORS). The lack of such
feature means that any web browser will reject any request to the target server because the web
server hosting the application is using a different domain. The reason behind this situation is a

security mechanism. It forces web browsers to block cross-origin HTTP requests which are
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generated from scripts, in the case of this implementation from the JavaScript code. (Cross-
Origin Resource Sharing (CORS) 2017)

However, there are three possible solutions to the security-mechanism problem that is
worth discussing. One proposed solution is modifying the target server by adding to it the code
for a CORS header. The second possibility is through the setup and configuration of a proxy
server. It would serve to proxy the requests coming from the client through a web browser. On
the other hand, when the server acquires the data it will include a CORS header, which will
then be allowed by a web browser to present the requested data. The third viable option is to

make use of another API which will perform the second option of implementing a proxy server.

Because the author of this thesis does not have direct access to the target server, and to
avoid setting up a proxy server, the third option was chosen as the most suitable to be used.
CORS-anywhere is an APl which enables cross-origin requests to any server. This approach is
made by simply appending the uniform resource locator (URL) of the API at the beginning of
the URL of the target server when using the get method of jQuery.

5.1 Results of use cases

Although a detailed statistical analysis of the output of the data visualisations is beyond

the scope of this thesis, a preliminary analysis was done.

The first use case was to combine different data sets to create visualisations for
analysing how food aid and import of cereals affect reducing the number of population
undernourished. We can observe that the cereal import dependency is more or less constant
throughout the last decade(Fig: 31), but there is a massive rise in food aid in the past few
years(Fig: 30). The weather changes and extreme drought the country is facing, even in the
current time of writing this thesis, can be accounted for this increase of food aid from foreign
countries. We can also see that the percentage of the population which is undernourished has
been decreasing gradually throughout the decade(Fig: 32). There can be many factors for this
decline in addition to the increase in received food aid. One of which is the distribution of stored

food supply by the government's relief agency to the areas which are highly affected by drought.
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Figure 30:

Figure 31:
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Receipts of food aid by Ethiopia and Kenya [Source: adapted from (Receipts of Food Aid (cereals) | Food
Security Portal 2017)]
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Cereal import dependency ratio for Ethiopia, Kenya and Congo [Source: adapted from (FAOSTAT 2017)]
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Figure 32: Percentage of population undernourished in Ethiopia, Congo and Kenya [Source: adapted from (Calorie Supply
Per Capita, Crops Equivalent | Food Security Portal 2017)]

In the second use case, the calorie supply from plant origin and the depth of food deficit
is visualised. The visualisation shows an increasing trend throughout the decade for calorie
supply and a decreasing trend for the depth of food deficit. This data presentation shows that
there is an increasing yield in the agricultural sector(Fig: 33) which, amongst other factors like

calorie supply from animal origin, is reducing the depth of food deficit (Fig: 34)
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Figure 33: Calorie supply per capita, crops equivalent for Ethiopia, Congo and Kenya [Source: adapted from (Countries
fao-calorie-supply- | Food Security Portal 2017)]
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Figure 34: Depth of Food Deficit in Ethiopia, Kenya and Congo [Source: adapted from (FAOSTAT 2017)]

As viewed in the results of the data visualisation, some of the datasets are not up to date.
The main reason behind this is the gap between data collections by FAO. In the datasets like
percentage of population undernourished or depth of food deficit, and so forth, to reduce the
impact of possible errors, FAO has used a three-year average. In some cases, FAO also states
that it has used linear interpolation of data to make up for missing entries in their data series.

Open data in the areas of agriculture and nutrition has many merits. In the Ethiopian
context, two significant benefits can be mentioned. Driving effective policy and better decision

making, and enabling innovation in agriculture.

The main constraint of effective policymaking is not having easy access to a quality
data and unbiased information. The cost of accessing data can be divided into direct and indirect
cost. The time and resources which are required to find who is responsible for disseminating
the data and requesting for access can be considered as indirect costs. In addition to this indirect
cost, there are licence and subscriptions fees, i.e. direct costs which will lessen the interest of

any potential user who wants to be informed or a developer who wants to create additional
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value and product to the available data. Therefore, a widespread availability of data at low cost
for access will drive a better decision making and an efficient policymaking.

Innovation in agriculture is already undergoing in Ethiopia. The mass use of drought
and disease resistant crops for agriculture is one example. The author firmly believes that
innovation should not stop here. Agricultural research should be available for the masses; this
will push people to innovate by finding the gaps which are not covered by currently proposed

solutions.

As mentioned in the contextual analysis there is a vast digital divide between people
living in urban and rural areas. Access to the internet for the majority of parties involved in
agriculture is virtually unavailable. Half the population of Ethiopia has a mobile subscription
which makes them reachable with short message service (SMS). However, sending data
visualization thorough SMS is virtually impossible. A mere one sixth of the population has
access to data and broadband internet. Out of which the target user group of the application
provided by this thesis will be limited to policymakers in disaster relief organisations in the

country and external food aid donors.

The practical implementation part of this thesis was aimed at adding a new value to the
data sources used. The data sources as mentioned were the IFPRI and FAO which is one of the
leading, and mainly responsible, of collecting data on food and nutrition on a global scale. It
collects data from governmental and non-governmental agencies all across the world, combines
these data with its own resources and openly provides datasets and statistical reports for
everyone. IFPRI, on the other hand, takes this data provided by FAO and adds addition values
as making the data searchable, filterable and downloadable as well as provide a data API which

helps integrate applications from other developers.
Development using open data resources, by default, is assumed to introduce new value.
This thesis provide data visualisations to selected datasets which are not provided by the two

data sources mentioned.

5.2 Load test
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A load test was performed to see if there will be any degradation of the web
application if there is a request from many users at the same time. The load test was
performed on the website using a free online application against 5000 requests within one
minute and was found to have a reasonable average response time of 96 milliseconds, and no

errors were reported. 0

Response Times Response Counts Bandwidth Redirects
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Figure 35: Result from load test on openethiopia.info [Source: (Application Load Testing Tools for API Endpoints with
loader.io 2017)]

5.3 Comparison with open data for Africa’s web application

Finally, a comparison was made with food security data visualisations provided by open
data for Africa. Open data for Africa on its microsite for Ethiopia has an extensive list of
datasets on different sectors including food security.!!

Under the topic of Food security, it provides two data sets namely “FAO Food Security

Data by Food Groups/Items, June 2012” and “Regional Population Distribution and Daily per

10 http://www.loader.io
11 http://ethiopia.opendataforafrica.org
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Capita Calorie Intake, 2000-2011, Ethiopia”. After selecting a data set, it takes the user to a
data visualisation tool. a user can interact with the data visualisation tool by selecting different

variables.

The variables included in the dataset for food security are food consumption quantities,
food production and trade, and diet composition. It is listed that the source of this data is the
food and agricultural agency of the united nations. The dates range from the year 1992 to 2007

and it this data visualisation was published in 2012.

The data set for population distribution and calorie intake has regional population
distribution by sex and residence, and regional daily per capita calorie intake across time. The
webpage states that the source of the data is the central statistical agency of Ethiopia. The dates

range from the year 2000 to 2011, and the data visualisation was published in 2013.

It is visible that there has been a tremendous effort in making this visualization and
open data available for the public, but the primary setback is the frequency of updating the data
sets. The web page mentions that the next release date is the beginning of the year 2018. That

means there is a 4 to 6 years duration between updates on the data visualisations.

The practical part of this thesis tried to remove this significant delay between updates
by utilising a data API provided by IFPRI. Unlike the case with the open data for Africa, when
the data provider updates its data source the data visualisations on the web application provided

will automatically update.
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6 Conclusion

The primary objective of this thesis was to determine how open data can facilitate the
development efforts of Ethiopia. This thesis has analysed the benefits of open government data,

its implications on developing countries and has come to this conclusion.

The level of poverty in most of the African countries does not come as news to many.
However, the development initiatives do not get as much coverage as the broad
underdevelopment. The story of Ethiopia is not so different from other fellow developing
countries in the continent. From vastly growing small and medium enterprises to massive
projects like the grand renaissance dam boost the country's development. The strong urge to
become a lower middle-income economy drives the government and people of Ethiopia in

making the country one of the fastest developing countries in the world.

One can admire this continuous effort of development but eradicating poverty is not an
easy and straightforward endeavour. First and foremost, it needs a continuous engagement of
citizens and government. Governments should change their policy on engaging more citizens
in government processes and hear the voices of the people. Inequalities, as it is present now,
will worsen with the lack of engagement and government transparency. Good governance,
although many would argue its existence, is diminishing and inconsistent. This problem makes
the civil societies and media including data backed journalism to abandon their duties of passing

unbiased information to the people.

In the case of Ethiopia, the government has a tight grip on information technology
resources, mainstream as well as social media platforms as it feels threatened by the growing

use of internet and technology.

A considerable number of researchers in developmental studies would agree that
extreme poverty is a result of bad governance, corruption, inequality, and lack of accountability.
These can be avoided, to some extent, by the adoption of open government and fostering the
use of open data. This thesis discussed and analysed that the main bottleneck for adopting an

open policy in Ethiopia will be the current infrastructural capacity constraint in Ethiopia.
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Adopting open government cannot solve the poverty issue by itself, but can provide
much potential in the struggle for development. Checks and balances are core principles of
fighting corruption. Budget transparency and open contracts can, for example, let citizens
oversee the usage of their countries resources. Which in turn makes it harder for government

officials and involved parties to commit corruption.

The first partial objective of this thesis is to review public access to government data.
The thesis has identified the main source of Ethiopian government data to be the central
statistical agency of Ethiopia. The agency is responsible for collecting data form all other
government agencies and distribute data to interested parties

The second partial objective of this thesis was to amylase the available datasets in
Ethiopia and evaluate their level of openness. This thesis has reviewed the level of openness of
available data sources in Ethiopia and has found it to be poor compared with the standards of
open data. Based on the five-star deployment scheme, the sources in Ethiopia provide a two-
star web data. Ethiopia is also classified as a capacity constrained country by the open data
barometer. The efforts of the government for opening data to the public has shown that there
iIs a potential for adoption and the need for a dedicated party to drive this endeavour to become
successful has been identified.

The last partial objective was to analyse and design a web application for the agricultural
sector in Ethiopia. Open data-driven web application, openethiopia.info, was designed as a
practical implementation using open datasets on food security. The thesis managed to show an
easy approach on how to add a new value to open government data. The implementation is
limited to the use of two data sources. Further development can be done by integrating more
sources and providing a statistical analysis of the output of the data visualisations. The target
user group of the application provided is limited to the portion of the population which has

access to data or broadband internet.

In conclusion, the thesis highlighted how the adoption of open data, open principles and
later an open government would contribute to the country's development. Open data counters
the failure in dealing with the roots of poverty and push the country to join the lower-middle

income economies by the target year of 2025.
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8 Appendix

1. The complete source code for the practical part of this thesis is found on the following
GitHub repository: https://github.com/leulab/Open_Data_Ethiopia

2. The implementation of the web application is provided here: http://openethiopia.info/
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