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Abstract
This chapter reviews the current state, potential and applications of  big data (BD) in devel-
oping countries. Definitions and explanations of  key terms used in the book are provided. 
This chapter also looks at characteristics of  BD. Key areas of  BD deployment in developing 
countries are described. This chapter also focuses on the relationship between BD, mobility, 
the Internet of  Things and cloud computing in the context of  developing countries. Some 
major determinants of  the development of  the BD industry and market are considered. 
Various forces to overcome the adverse economic, political and cultural circumstances are 
explored. It also evaluates the intricate relationship between agriculture, health and the 
environment. Finally, this chapter argues that BD offers no panacea or magic pill for all 
the ills.

1.1 Introduction

Big Data (hereinafter: BD) is emerging as a means for governments, international 
development agencies, non-government organizations (NGOs) and the private 
sector to improve economic, health, social and environmental conditions in devel-
oping economies. Consequently, the BD application areas in developing economies 
are also numerous and growing steadily. A large and growing number of  firms, 
both local and foreign, are offering diverse BD solutions in these economies.

A key benefit of  BD is that large and sometimes unrelated sources of  data can 
help discover relationships that were previously undetected. To take an example, 
researchers from Sweden’s Karolinska Institute analysed data related to people’s 
movement patterns before and after the January 2010 earthquake in Haiti, which 
killed more than 200,000 people. The data were obtained from Digicel, Haiti’s 
largest mobile carrier. The data consisted of  the call data records (CDRs) of  2 mil-
lion phones from 42 days before to 158 days after the earthquake. Note that CDRs 
provide information about the number of  users in a phone tower’s coverage and 
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origin–destination matrices representing phone users that move between two 
towers’ coverage areas (Weslowski et al., 2013).

The analysis of  CDRs indicated that 630,000 people who were in Port-au-
Prince on the day of  the earthquake, 12 January 2010, had left the city within 
3 weeks. A comparison of  the movement patterns before and after the earthquake 
indicated that individuals who fled the city went to the same places where they 
had been on Christmas and/or New Year’s Day. The researchers at the Karolinska 
Institute also demonstrated the capability to analyse data on a near real-time 
basis. For instance, within 12 hours of  receiving the data, the researchers were 
able to tell the number of  people that had fled an area that was affected by a 
cholera outbreak. They were also able to figure out where people went (Talbot, 
2013).

Another retrospective analysis of  the 2010 cholera outbreak in Haiti showed 
that mining data from Twitter and online news reports could have given the coun-
try’s health officials an accurate indication of  the spread of  the disease with a lead 
time of  2 weeks (Chunara et al., 2012). To take another example, a study of  Ser-
bian farmers by the Israeli company Agricultural Knowledge On-Line (AKOL) 
indicated a connection between drinking coffee and farm productivity. Farmers 
who did not drink coffee in the morning were less productive than those who did 
(Shamah, 2015).

In the past, decision makers needed to depend on data scientists, computer 
engineers and mathematicians to make sense of  data (Fengler and Kharas, 2015). 
This is not the case anymore thanks to shared infrastructure such as cloud com-
puting and the rapid diffusion of  mobile phones. New programs and analytical 
solutions have put BD at the fingertips of  any consumer with a smartphone. 
Another favourable trend is that personal computing devices such as smart-
phones are becoming cheaper. For instance, in 2014, a phone with GPS (global 
positioning system), Wi-Fi and a camera could be bought for US$30 (Caulder-
wood, 2014). Due to these recent developments, BD is becoming increasingly 
personal.

Perhaps the greatest advantage offered by BD in the context of  development 
is that it helps us gain a better understanding of  the extent and nature of  poverty 
and devise appropriate policy measures. For instance, mobile data can make it 
possible to better understand the dynamics of  slum residents. The CDR and other 
information can provide insights into the slum population, which would help 
forecast the needs for toilets, clean drinking water and other infrastructural facili-
ties ( bigdata-startups.com, 2013). To take an example, in Nairobi, Kenya, geo-
coded mobile phone transaction data are used by the Engineering Social Systems 
project to model the growth of  slums, which could help the government to opti-
mize resource allocation for infrastructural development and other resources 
(Bays, 2014). Alternative data collection and analysis techniques such as surveys 
have a very low degree of  usefulness for such purposes, as they may take months 
and even years to get results and are often out of  date.

An encouraging trend is that the tools and expertise that are employed to 
make decisions and take actions related to behavioural advertising based on con-
sumers’ real-time profiling are being used in addressing developmental problems. 
For instance, data generated by social media such as Twitter are being analysed in 

http://www.bigdata-startups.com


Big Data in Developing Countries 3

order to detect early signs that can lead to a spike in the price of  staple foods, 
increase in unemployment, and outbreak of  diseases such as malaria. Robert 
Kirkpatrick of  the UN Global Pulse team referred to such signs as ‘digital smoke 
signals of  distress’ and noted that they can be detected months before official sta-
tistics (Lohr, 2013). The importance of  this technique is even more pronounced if  
we consider the fact that there are no reliable statistics in many developing 
countries.

BD deployment in the developing world is currently in the infant stage of  
development. According to International Data Corporation’s Middle East Chief  
Information Officer Survey, in 2014 only 3% of  the respondent organizations in 
the Gulf  Cooperation Council countries had implemented BD (oilandgasbigdata.
com, 2015). In some developing countries, the complete absence of  a digital foot-
print renders BD irrelevant to a large proportion of  the population. For instance, 
according to the International Telecommunications Union (ITU), as of  2014 Erit-
rea had a mobile phone penetration rate of  6.4% and an Internet penetration rate 
of  0.99% (see Chapter 2).

BD projects undertaken in the developing world vary widely in terms of  the 
project’s capital- and resource-intensiveness, sophistication, complexity, perform-
ance and impact. In order to illustrate this point, we make a brief  comparison of  
BD deployments by China’s Alibaba and a Kenyan-based mobile payment solution 
and service provider, MobiPay’s cloud-mobile platform Agrilife. In the context of  
this book it is worth noting that the financial affiliate of  Alibaba Group’s MYbank, 
which is an Internet-only bank, aspires to provide credits to farmers to buy agri-
cultural machines and tools.

It is fair to say that of  the firms based in the developing world, Alibaba’s BD 
tools are among the most advanced and sophisticated. In July 2014, Alibaba 
launched the Open Data Processing Service (ODPS), which allows users to 
remotely tap into Alibaba servers equipped with algorithms. According to Ali-
baba, the system had the capability to process 100 million high-definition movies’ 
worth of  data in 6 hours (Li, 2014). The program uses more than 100 computing 
models to process over 80 billion data entries every day. Alibaba mainly utilizes 
its huge online ecosystem that, as of  early 2015, consisted of  over 300 million 
registered users and 37 million small businesses on Alibaba Group marketplaces 
including Taobao and Tmall.com (alibabagroup.com, 2015).

Kenya’s Agrilife, which connects farmers with value-chain partners such as 
dairy processors (who purchase milk), credit appraisers and local input/agrodeal-
ers, is technically less sophisticated than Alibaba’s ODPS. Agrilife also helps farm-
ers to assess market opportunities and get the information required to grow, 
manage and market their produce. A farmer can make credit requests via a mobile 
phone. The credit appraiser uses a range of  data about the farmer, produce and 
status of  farms to assess the creditworthiness. The input provider then makes a 
decision on credit. The platform facilitated credit lines to about 120,000 small 
farmers by 2013. As of  2014, Agrilife served farmers in Kenya, Uganda and Zim-
babwe (fin4ag.org, 2014).

BD offerings of  Alibaba and Agrilife exhibit different levels of  resource inten-
siveness. Compared to Alibaba’s ODPS, the Agrilife platform is simpler and 
cheaper. For instance, data volumes handled by Agrilife are not as big as those 

http://www.Tmall.com
http://www.alibabagroup.com
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that Alibaba handles. Actions are taken on a near real-time basis rather than in a 
real-time manner. As of  2015, Alibaba had a market value of  about US$233 bil-
lion, which made it the world’s third-largest public Internet company, only behind 
Apple and Google (Schwarzmann, 2015). In 2014, Alibaba Group’s online pay-
ment service, Alipay, handled payments worth US$800 billion (Kim, 2014). How-
ever, most organizations based in the developing world, such as MobiPay, tend to 
have limited access to the resources needed to set up BD-related businesses.

1.2 Definitions and Explanations of Key Terms

In this section, we clarify some of  the key terms and concepts used in the book.

1.2.1 Algorithm

An algorithm is a procedure or formula for solving a problem. Algorithms are 
even more important than data as they convert data into actions and outcomes 
that can improve the effectiveness and efficiency of  development efforts and 
improve the overall quality of  lives of  those living in the developing world.

1.2.2 Big Data

In order to define BD for the purpose of  this book, we start with the technology 
research company Gartner’s definition of  BD, which is ‘high-volume, high-veloc-
ity and high-variety information assets that demand cost-effective, innovative 
forms of  information processing for enhanced insight and decision making’ 
(gartner.com, 2013). With regard to volume, Boyd and Crawford (2012, p. 663) 
note that big data is a ‘poor term’ and argue that BD ‘is less about data that is big 
than it is about a capacity to search, aggregate, and cross-reference large data 
sets’. In this book’s context, we define BD as datasets that can provide insights into 
human well-being, which satisfy at least one of  the following characteristics com-
pared to datasets that have been traditionally used in developmental issues: (i) are 
of  higher volume; (ii) are of  wider variety; or (iii) enable us to make decisions and 
act faster. In this way, the term BD is used in the broadest possible sense in order to 
be inclusive and uncover any possible use of  data and information to improve the 
welfare and livelihood of  people living in the developing world.

1.2.3 Business model

A business model is a description of  a company’s intention to create and capture 
value by linking new technological environments to business strategies (Hawkins, 
2003).

http://www.gartner.com
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1.2.4 Cloud computing

Cloud computing involves hosting applications on servers and delivering software 
and services via the Internet. In the cloud computing model, companies can 
access computing power and resources on the cloud and pay for services based on 
their usage. The cloud industry is defined as the set of  sellers/providers of  cloud-
related products and services. Cloud providers or vendors, which are suppliers of  
cloud services, deliver value to users through various offerings such as Software 
as a Service (SaaS), Platform as a Service (PaaS) and Infrastructure as a Service 
(IaaS). SaaS is a software distribution model, in which applications are hosted by 
a vendor and made available to customers over a network. It is considered to be 
the most mature type of  cloud computing. In PaaS, applications are developed 
and executed through platforms provided by cloud vendors. This model allows 
quick and cost-effective development and deployment of  applications. Some well-
known PaaS vendors include Google (Google App Engine), Salesforce.com (Force.
com) and Microsoft (Windows Azure platform). Some facilities provided under the 
PaaS model include database management, security, workflow management and 
application serving. In IaaS, computing power and storage space are offered on 
demand. IaaS can provide server, operating system, disk storage and database 
infrastructure, among other things. Amazon.com is the biggest IaaS provider. Its 
Elastic Compute Cloud (EC2) allows subscribers to run cloud application pro-
grams. IBM, VMware and HP also offer IaaS.

1.2.5 Developing economies

By developing economies, we mean low-, lower middle- and upper middle-income 
countries in the World Bank categorization (The World Bank Group, 2014). For 
the 2016 fiscal year, economies with a gross national income (GNI) per capita of  
US$1045 or less in 2014 based on the so-called Atlas method were  categorized as 
low-income economies. Some examples include Eritrea and Haiti.

Lower middle-income economies are those with a GNI per capita of  more 
than US$1045 but less than or equal to US$4125. Some examples of  economies 
in this category are Kenya and Vietnam. Upper middle-income economies have a 
GNI per capita of  more than US$4125 but less than US$12,736 (worldbank.org, 
2016). Some examples in this category are China and Colombia.

1.2.6 Drip irrigation

Drip irrigation, which is also referred to as micro-irrigation or trickle irrigation, is 
a watering system that involves a network of  pipes, tubing valves and emitters to 
deliver water directly to the soil at a gradual rate. Sensors track moisture in and 
around the root zone of  each tree and water is delivered to the base. Water is thus 
used more efficiently. When a zone is saturated, the water supply is cut off.

http://www.Salesforce.com
http://www.Salesforce.com
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1.2.7 Environmental monitoring

Environmental monitoring is defined as ‘measurements of  physical, chemical, 
and/or biological variables, designed to answer questions about environmental 
change’ (Lovett et al., 2007).

1.2.8 Institutionalization

Institutionalization is defined as the process by which a practice acquires legiti-
macy and achieves a taken for-granted status (Kshetri, 2009). This book uses the 
term in the context of  BD utilization, data privacy and cybersecurity.

1.2.9 Least developed countries (LDCs)

The UN has recognized LDCs as a category of  states, which are ‘highly disadvan-
taged in their development process’. Compared to other countries, LDCs face a 
higher risk of  deeper poverty and remaining in a state of  underdevelopment. As 
of  2015, there were 48 LDCs with a combined population of  around 880 million 
(unctad.org, 2016).

1.2.10 The Internet of Things

The Internet of  Things (IoT) is the network of  physical objects or ‘things’ (e.g. 
machines, devices and appliances, animals or people) embedded with electronics, 
software and sensors, which are provided with unique identifiers and possess the 
ability to transfer data across the Web with minimal human interventions.

According to Gartner, there are three components of  an IoT service: the edge, 
the platform and the user. The edge is the location where data originates or is 
aggregated. Data may also be reduced to the essential or minimal parts. In some 
cases, the data may be analysed. The data then go to the platform, which is typi-
cally in the cloud. Analytics are often performed in the cloud using algorithms. 
Real-time data streaming decides if  some actions need to be taken right away or if  
the data needs to be stored for future use. The user engages in a business action.

There are three possible ways in which data that have been analysed can 
move from the IoT platform to a user: (i) the user deploys an application program 
interface (API) to call or query the data, which specifies how software compo-
nents of  the user and platform should interact; (ii) if  the IoT finds a predetermined 
set of  events, it can announce or signal to the business user; (iii) it is possible to 
combine (i) and (ii) (Laskowski, 2016).



Big Data in Developing Countries 7

1.2.11 Machine-to-machine connections

Machine-to-machine (M2M) connections can be considered to be a subset of  the 
IoT, which use wireless networks to connect devices to each other and with the 
Internet. The IoT can be viewed as an evolution of  M2M, which requires the coor-
dination of  multiple vendors’ machines, devices and appliances connected to the 
Internet through multiple networks (GSM Association, 2014).

1.2.12 Precision agriculture

Precision agriculture involves collecting real-time data on a number of  relevant 
indicators such as weather, quality of  soil and air, crop maturity, and costs and 
availability of  equipment and labour using predictive analytics to make better 
decisions (IBM, 2015). This approach is different from traditional agricultural 
practices, in which various tasks (e.g. planting, harvesting) are performed based 
on a predetermined schedule.

1.2.13 Radio-frequency identification

Radio-frequency identification (RFID) uses electromagnetic fields in order to auto-
matically identify and track tags that are attached to objects. A RFID tag stores 
unique numerical identification code, which can be scanned from a distance.

1.2.14 Sensor

A sensor is any device that responds to some type of  stimulus input from the phys-
ical environment by emitting a signal. Some examples of  inputs include location, 
atmospheric pressure, altitude, velocity, light, heat, temperature, pressure, illumi-
nation, motion, moisture, power, humidity, blood sugar, air quality, soil moisture, 
vehicular movement and other environmental phenomena. To act as a sensor, a 
device does not need to be a computer in the sense that most people understand it. 
However, the device may contain some or all elements of  a computer (e.g. proces-
sor, memory, storage, inputs and outputs, software). The devices can communi-
cate with the Internet directly or with other Internet-connected devices (McLellan, 
2013). Any object such as a cow, a refrigerator, a car, a tree, a container, an air-
conditioning unit, a patient’s body, a lamppost or an elephant can be made a node 
in the IoT by attaching a sensor.

A key point from our perspective is that not long ago sensors’ uses were mainly 
limited to large industrial systems such as electric utilities, power plants and jet 
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engines. Nowadays, however, sensors are becoming smaller, more efficient and 
more cost-effective and thus increasingly pervasive. New and better algorithms 
are being developed to leverage low-cost sensors for developmental activities. The 
global availability of  reliable wireless communication systems is another trend 
that has contributed to the rapid diffusion of  the IoT in the developing world.

1.3 Characteristics of Big Data

The massive amounts of  data generated by social media, mobile phones and other 
digital communication tools, which are being increasingly used in  developing 
countries, are a true form of  BD. While such data have not been traditionally used 
in developmental issues, they are likely to be useful indicators of  human well-
being and are thus relevant BD sources for development (UN Global Pulse, 2012).

It is first important to explain what BD is and how one can say that a dataset 
used for a specific, development-related purpose is BD. As noted earlier, Gartner 
has defined BD in terms of  three Vs: volume, velocity and variety. The software 
company, SAS, has added two additional dimensions: variability and complexity 
(sas.com, 2013). The following discussion will examine how the various charac-
teristics or dimensions of  BD identified by Gartner and SAS are relevant in the 
context of  agriculture, health care and the environment (Table 1.1).

1.3.1 Volume

There has been a colossal increase in the digitization rate of  developing countries. 
Of  particular importance to the present discussion is the rapid diffusion of  mobile 
phones, which are probably the most important source of  data in the context of  
development. One estimate suggested that the mobile data traffic generated by 
subscribers in emerging markets grew by over 100% in 2013 (cisco.com, 2014). 
According to the GSM Association, 79% of  the world’s total inhabited areas had 
mobile network coverage in 2012, which will increase to 85% in 2017 (GSM 
Association, 2012).

People with high disposable income in developing economies tend to spend a 
significant portion on topping up their mobile airtime credit. The monthly airtime 
expenses can provide background information on household income. This informa-
tion provides guidance on how to best target appropriate services through advertis-
ing. It can be done anonymously. Monitoring airtime expenses for trends and sudden 
changes provides a measure of  the early impact of  an economic crisis and the impact 
of  programmes designed to improve livelihoods (UN Global Pulse, 2013b).

Mobile phone-related data often provide high-quality, valuable information 
because a mobile phone is often the only interactive technology for most low-
income individuals in developing countries. Moreover, it is easy to link mobile-
generated data to individuals, which can help understand their needs and 
behaviours (WEF, 2012). The frequency with which calls are made and received 
with contacts outside of  one’s immediate community provides an in-depth under-
standing of  the socioeconomic class (UN Global Pulse, 2013a).

http://www.sas.com
http://www.cisco.com
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Probably the most useful category of  data is the CDR, which is automatically 
generated by mobile network operators for all mobile transactions. Each record 
contains attributes of  the transaction, such as the start time and duration of  a 
call. In addition, the operator records the mobile phone towers with which the 
phones of  the caller and recipient are connected. This information makes it 

Table 1.1. Relevance of big data dimensions in agriculture, health care and the environment.

Characteristic Explanation
Some examples in the context of 
agriculture, health care and the environment

Volume Huge amount of data created 
from a wide range of sources, 
such as transactions, 
unstructured streaming from 
text, images, audio, voice, 
VoIP, videos, TV and other 
media, sensor, historical 
weather data, satellite imagery 
and machine-to-machine data

Rapid diffusion of mobile phones, social 
media and other technologies has led to 
the creation of a huge amount of data

Velocity (fast 
data)

Some data are time sensitive 
and need to be collected, 
stored, processed, analysed 
and acted on quickly. In 
some cases, speed is more 
important than volume

Most decisions are based on data that are 
near real time

Variety Data come in multiple formats 
such as structured, numeric 
data in traditional database 
and unstructured text 
documents; email, video, 
audio, financial transactions

Structured and unstructured data are being 
used in a number of developmental 
projects (e.g. Malaria Surveillance & 
Mapping project in Botswana and Water 
Watchers in South Africa)

Variability Data flows can vary greatly with 
periodic peaks and troughs. 
These are related to social 
media trends, daily, seasonal 
and event-triggered peak data 
loads and other factors

Variation of data flow is related to certain 
developmental indicators (e.g. the 
correlation of the volume of tweets about 
staple foods and increase in the cost)

Complexity Data come from multiple sources 
that require linking, matching, 
cleansing and transforming 
across systems

By matching and linking data from diverse 
sources such as CDRs, open portals, 
social media, government, NGOs and 
corporations (e.g. prediction of food 
shortages by combining data related to 
drought, weather conditions, migration 
patterns, market prices of staples, 
seasonal variation in prices and past 
productions), key insights can be gained 
regarding issues related to agriculture, 
health and environmental security

CDR, call detail record; NGO, non-governmental organization; TV, television; VoIP, Voice Over Internet 
Protocol.
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possible to use CDRs to know the location of  both parties (UN Global Pulse, 
2013a). CDRs have a number of  potential uses. The information about mobile 
phone  towers provides insight into the community’s movement patterns, such as 
how people move from home, work, school, markets or clinics. More importantly, 
such information provides a basis for assessing the potential spread of  a disease 
into the area and the movements of  a disaster-affected population (UN Global 
Pulse, 2013b). This information provides key insights for relief  efforts.

Mobile phones are the cornerstone of  a large number of  BD projects in 
developing countries. Mobile phone transactions, have been recognized as a 
major source of  data for developmental issues. For instance, the characteristics of  
data related to microfinance transactions, such as the number and characteristics 
of  clients, loan amounts and types, and default rate, arguably fall between 
traditional development data and BD (UN Global Pulse, 2012). With a more 
widespread use of  mobile and online platforms for microloan transactions, a large 
amount of  microfinance data can be digitized and analysed in real time.

Activity data generated by social media also constitute a major data source 
for developmental issues. For instance, most of  Facebook’s growth in recent years 
is coming from emerging markets. Among the ten countries with the most Face-
book users in 2012, six were emerging markets. Five of  them (India, Brazil, Indo-
nesia, Turkey and the Philippines) accounted for 217 million Facebook users in 
2012 (Mims, 2012). This growth can be partly attributed to initiatives such as 
Facebook Zero. Thanks to Facebook’s collaboration with mobile operators from a 
number of  emerging economies, users can access 0.facebook.com (Facebook 
Zero) completely free. Facebook Zero contains the key features of  Facebook. The 
majority of  users in developing countries use mobile devices to access Facebook. 
Most of  these phones are feature phones that operate on a pay-as-you-go basis, 
rather than smartphones with app capabilities. Every phone app, which runs on 
around 3000 feature phone models worldwide, has made it possible for these 
users to access Facebook. As of  July 2013, over 100 million people used this app. 
Some telecom carriers in countries such as India, the Philippines and Indonesia 
offer free or discounted data for Facebook Zero users (Byford, 2013).

1.3.2 Velocity

The idea here is that most of  the data loses value if  it is not quickly analysed. 
Velocity is considered as a ‘competitive differentiator’ for businesses using BD 
(Laney, 2001, p. 2). In this book’s context, BD provides the possibility for real-time 
feedback, which can lead to important developmental outcomes. For instance, by 
monitoring a population in real time, it is possible to understand the areas where 
developmental policies and programmes are failing and to make required adjust-
ments (Letouzé, 2012). A number of  initiatives that have been launched to pro-
mote a BD ecosystem have focused on the velocity of  data. In sub-Saharan African 
economies, the use of  farm credits is reported to decline due to poor access to 
financial services, high borrowing costs and high risks associated with such cred-
its (Oluoch-Kosura, 2010). The creation of  high-velocity data has helped address 
some of  these problems. For instance, as of  September 2013, the information 

http://www.facebook.com
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created by Agrilife, a cloud-mobile platform in Kenya that provides financial 
institutions and suppliers ‘near real-time information’ on farmers’ ability to pay 
for services (capacity.org, 2013), facilitated over US$2 million in revolving credit 
lines to about 120,000 small farmers in Kenya and Uganda (G-Analytix, 2013).

As another example, the World Bank’s ‘Listening to LAC’ (L2L) initiative in 
Latin America deployed mobile technologies to conduct real-time self- administered 
surveys. The surveys collect life-events data on a near real-time basis and generate 
panel data. The data are expected to inform policy makers on current indicators 
and help them to respond more quickly and effectively to key trends. The data col-
lection instrument is also expected to help policy makers assess the impact of  their 
programmes in real time and observe coping mechanisms in situations such as 
migration, school attendance, employment patterns and nutrition (The World 
Bank, 2010).

It is especially important to explain the benefits of  BD in the context of  the 
lack of  availability of  data on key developmental indicators. Most traditional 
development data come from surveys (e.g. household, labour market, living stand-
ard) and official statistics. In addition to high costs, the key problems of  survey 
data include a relatively long time to collect and analyse the data. Developing 
nations often need to wait a decade or more to adjust the gross domestic product 
or estimate poverty indicators (Fengler, 2013). In this regard, more frequently 
collected and better organized data can be used to help assess the social and 
economic conditions faster.

1.3.3 Variety

It is important to first define structured and unstructured data. Structured data 
can be organized in an assigned format that can be used by a database manage-
ment system such as Oracle and Microsoft SQL. Some examples include histories 
of  mobile payment transactions and the date of  a Twitter account creation. Such 
data can be arranged in a list, compared with other data, used to generate new 
data and retrieved for decision making. Unstructured data, on the other hand, is 
unformatted and lacks a predefined standard structure (e.g. cannot be organized 
in terms of  rows and columns). Some examples include email messages, social 
media posts, pictures and videos. One estimate suggested that 80% of  medical and 
clinical information about patients is in an unstructured form such as written 
physician notes, consultant notes, radiology notes, pathology results and dis-
charge notes from a hospital.

It is also worth noting that some sources involving interactions between 
people and machines, such as web applications or social networks, may provide 
multi-structured data. For instance, web log data include unstructured data such 
as text and visual images as well as structured data such as transactional informa-
tion (Arthur, 2013).

Structured and unstructured data are being increasingly combined in devel-
opmental projects. For instance, the Malaria Surveillance & Mapping project in 
Botswana was a pilot programme launched in 2011, which aims to move away 
from paper reports towards mobile clouds. Health-care workers are equipped with 
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mobile phones to gather and upload malaria-related data to the cloud. The data 
can also be tagged with structured data such as GPS coordinates and unstruc-
tured data such as pictures, videos and audio. If  there are signals of  an outbreak 
of  malaria, Ministry of  Health officials and other health workers in the area 
receive a real-time notification via text message (mhealthinfo.org, 2011).

Another example that involves the utilization of  structured and unstructured 
data is ‘Water Watchers’, an android app and portal developed in May 2013 by 
IBM and South Africa’s City of  Tshwane to report water-related issues. One esti-
mate suggested that 60% of  water worldwide is lost due to leaky pipes (Carew, 
2013). The app’s users take a picture that shows a water-related problem and 
answer three questions about the problem. These data are then uploaded in real 
time to a cloud server. The information generated can be expected to identify a 
water-leak ‘hot spot’ map (Carew, 2013). BD may hold great promise for finding 
appropriate steps to prevent or minimize this wastage.

1.3.4 Variability

The approaches in BD assume that correlations can be considered as pragmatic 
indications of  relationships among variables (Mayer-Schönberger and Cukier, 
2013). In this regard, one technique that has been of  great interest in developing 
countries is anomaly (or outlier) detection based on the variability over time in the 
amount of  data flow related to a given developmental indicator. Note that anom-
aly detection involves identifying items or events that fail to conform to an expected 
pattern. The idea here is that items or events that exhibit an anomalous behaviour 
(e.g. an unusually high rate flow of  data of  certain categories) may be associated 
with some kind of  problem. To take an example, the data formats used in Twitter’s 
API are such that they provide the dynamic anomaly detection features. The idea 
here is that the key metadata used in segmenting Twitter data such as hashtags 
(#) and replies (@) are user generated and thus are logical targets to follow in 
order to understand problems and crises that users face. In sum, observing pat-
terns of  anomalies inside the data flowing from the Twitter API, one can detect 
signals of  a crisis (Madsen, 2013).

One example to illustrate this point comes from a research project undertaken 
by the UN Global Pulse, which indicated that analysis of  Twitter data can provide 
information on an increase in food prices. An analysis of  a data set containing 
thousands of  tweets from Indonesia discussing the price of  rice indicated that the 
volume of  tweets about staple foods had a positive correlation with an increase in 
the cost (UN Global Pulse, 2013a).

1.3.5 Complexity

It would be helpful to first note that the really big difference between variety and 
complexity concerns multiple data types (variety) versus multiple sources of  data 
(complexity). Matching and linking data from multiple sources such as CDRs, 
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open portals, social media, government sources, NGOs and corporations can pro-
vide a whole picture of  the economic and social conditions of  the rural population 
and thus provide valuable and relevant new insights (bigdata-startups.com, 
2013). To take an example, a study indicated that BD can be employed to predict 
food shortages by combining variables from a number of  sources such as drought, 
weather conditions, migration patterns, market prices of  staples, seasonal varia-
tion in prices, and past productions (hsph.harvard.edu, 2014). As another exam-
ple, time-series analyses of  CDRs can be combined with random surveys to provide 
better insights about the dynamics of  rural economies and help devise appropri-
ate government responses (bigdata-startups.com, 2013).

To take another example, remote sensing, which involves acquiring informa-
tion about the Earth using remote instruments, such as satellites, is highly useful 
for disaster management. Satellites provide accurate, frequent and almost instan-
taneous data and cover large areas of  the Earth (Lewis, 2009). For disaster mitiga-
tion and relief, images used in mapping, which often come from satellites, can be 
combined with information from drones to develop a better response.

1.4 Key Areas of Big Data Deployment in Developing 
Countries

While the focus of  this book is on the agricultural, environmental and health-care 
sectors in developing countries, a number of  other industries also provide inter-
esting examples of  BD development in these countries. BD deployment can be 
seen on CEO-agenda issues of  the developing world’s leading organizations across 
all major industries and sectors.

1.4.1 E-commerce

China’s Alibaba has attracted vendors to its e-commerce websites Taobao Market-
place and Tmall.com by promoting BD- and cloud-based advertising and other 
services, which provide deep insights into shoppers’ preferences (Lorenzetti, 
2014). As of  early 2015, Taobao had over 500 million registered accounts and 
over 7 million merchants, which sold 4800 items per minute. Tmall.com, which 
was launched by Taobao for international and Chinese brands to reach Chinese 
consumers, has also been highly successful. According to iResearch, Tmall was 
China’s largest business-to-consumer retail platform in September 2013 in terms 
of  the value of  goods transacted. By 2014, Tmall captured over 50% of  the Chi-
nese market (Lorenzetti, 2014).

Another Chinese Internet service portal, Tencent, uses social data to identify 
the trendsetters among groups of  friends. This information is used to target those 
people (xinhuanet.com, 2015). In 2015, Tencent also launched a third-party 
data management platform that gives advertisers open access to Tencent data. 
The data included the activities of  800 million QQ monthly active users and 500 
million WeChat users (Loras, 2015).

http://www.bigdata-startups.com
http://www.bigdata-startups.com
http://www.tmall.com
http://www.Tmall.com
http://www.xinhuanet.com
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1.4.2 Oil and gas

In September 2015, China’s Huawei launched a new Joint Innovation Center (JIC) 
in Dhahran, Saudi Arabia, together with Saudi Aramco and King Fahad Univer-
sity of  Petroleum and Minerals. The focus of  the JIC will be on digital and intelli-
gent oil fields, digital pipelines, intelligent refineries, high-performance computing, 
BD, mobility, safety and security, cloud computing and energy management 
(tradearabia.com, 2015). Some key areas for application include increasing pro-
duction rates, reducing non-productive time, predicting the failure of  equipment, 
decision support for project planning and trading, de-risking petroleum explora-
tion and production (dealing with the uncertainty of  outcome associated with 
knowing whether an area contains reserves of  petroleum that are commercially 
recoverable), regulatory compliance and early event detection (environmental-
leader.com, 2015). Unlike information-based industries, the approach to BD needs 
to be more targeted and tailored for the oil and gas industry.

1.4.3 Banking, finance and insurance

The banking, finance and insurance sector has been experiencing a high growth 
of  BD deployment. For instance, in Brazil the demand for analytical solutions in 
banks, financial services and telecommunications companies is expected to grow 
more rapidly than in any other sectors (Couto, 2015). To take an example, Banco 
do Brasil has hired data scientists and created algorithms in order to better under-
stand customer behaviour and predict their needs (Ozores, 2014).

The South African insurance firm Santam uses predictive analytics to process 
claims and spot frauds. It allowed the company to deal with legitimate claims 
within an hour, which was 70 times faster than it could before without using pre-
dictive analytics. It also reduced the frequency with which Santam’s claims 
adjusters visited clients for low-risk claims. The company claimed that it saved 
US$2.4 million in the first 4 months after launching the programme (eu-africa-
cc.org, 2014).

Another South African health insurance firm, Discovery, uses BD to interpret 
complex health-related data to predict its clients’ problems. The operation sharp-
ened Discovery’s fraud-detection tools. Analysing data from pharmacies and 
health providers, it can spot potential ‘phantom’ drug prescriptions (eu-africa-cc.
org, 2014).

1.4.4 Improving disaster mitigation and preparedness

During the period 1970 to 2008, developing countries accounted for over 95% all 
deaths caused by natural disasters (IPCC, 2015). Factors such as high-population 
densities, poor infrastructure, unstable landforms and exposure to severe weather 
events make these countries vulnerable to natural disaster and a high number of  
deaths (Lewis, 2009). BD can improve disaster mitigation and preparedness. For 
instance, when the Typhoon Bopha hit the Philippines in 2012, within 24 hours 

http://www.tradearabia.com
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the Digital Humanitarian Network categorized 20,000 social media messages 
and created a map of  the storm’s impact, which was arguably the first official UN 
crisis map that was entirely based on data from social media (Meier, 2012). The 
map reportedly helped several UN agencies and the government of  the Philippines 
in their relief  efforts. To take another example, following the April 2015 Nepal 
earthquake, relief  workers used data from drones and crowdsourced maps offered 
by volunteer groups to get emergency supplies to the affected survivors (Wang 
et al., 2015). A non-profit organization, Code for Nepal, regularly updated an 
interactive map that showed the effects of  the earthquake. The map used district-
level data, which showed death counts, number of  injuries and houses damaged, 
in order to help relief  workers and the government agencies allocate resources 
(Kumar, 2015).

BD may provide additional details that help address key developmental issues, 
challenges and questions. For instance, it is possible to generate detailed poverty 
maps that can visually identify poor areas with greater accuracy. Accurate pov-
erty maps can act as essential planning tools, which can enable the government, 
civil society and developmental agencies to identify poor areas and take appropri-
ate actions (worldbank.org, 2015a). Current poverty maps are mostly based on 
household surveys. CDRs provide additional information about the communica-
tion and mobility patterns of  people, which can be used to create more detailed 
poverty maps with a finer spatial resolution. Compared to household surveys, BD 
provides a more efficient way to construct such maps, which can facilitate 
improved diagnosis of  poverty and help public policy planners to make appropri-
ate interventions (Pokhriyal et al., 2015).

1.4.5 Enhancing transparency and reducing corruption

The above discussion indicates the potential socioeconomic impacts of  BD in a 
number of  domains and sectors. The BD-led promotion of  transparency and 
accountability can be included among the major impacts. Note that transparency 
involves making information about an entity’s operations, structures and other 
attributes available to the public (Heald, 2006). Transparency has gained wide 
support among state decision-making bodies, international organizations and 
private companies (Finel and Lord, 1999).

In China, thanks to various private data sources, investors and the public 
have better means to rate the leadership’s performance. Chinese citizens have a 
tendency to distrust information provided by the government. The market of  pri-
vately produced data, such as the unofficial monthly purchasing-manager index 
produced by the Chinese financial media group Caixin, is increasing. The real 
estate company Soufun has built a private real estate price index, which is used to 
compare with official measures (Balding, 2015).

BD is evolving as an important tool for promoting transparency and reducing 
corruption in developing economies. In the village of  Bagega in Nigeria, for 
instance, at least 460 children died due to lead poisoning associated with gold 
mining activity and nearly 2000 more became sick in 2010 (Mark, 2014). Two 
years following the tragedy, the area was not cleaned and the survivors had not 
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received life-saving treatments. The local non-profit organization Follow the 
Money launched a social media campaign that featured government data on the 
disaster. The campaign gave an indication as to where the money should have 
gone. There was wide media coverage globally on the issue, and in January 2013 
the government was forced to release US$5.3 million to alleviate the crisis (Firth, 
2013).

In the context of  this book, another intriguing area in which BD is likely to 
have a positive impact in promoting transparency and accountability is via fight-
ing cruelty to animals. Discoveries and advancements in medications, steroids, 
hormones, pesticides, antibiotics, central air-conditioning systems, automatic 
feeders and other breakthroughs have delivered superior performance and 
unprecedented efficiency with which meat, eggs, fish and dairy products can be 
produced. For instance, chickens and pigs are being crammed into and raised in 
tiny coops and pens. Thanks to the scientific community’s growing knowledge, 
animals’ lives are being manipulated in such a way that they can efficiently serve 
the needs of  humans. In this way, science has played a devastating and dismal role 
in this tragedy (Harari, 2015).

BD science can fight back. BD helps track agents who commit acts of  cruelty 
against animals in a more systematic way and in a timely manner, which would 
help consumers and other groups pursue and impose economic and other sanc-
tions to achieve the desired results. In summary, just like a diamond is the only 
material hard enough to cut another diamond effectively, BD science can be an 
effective tool to fight against science-driven cruelty to animals.

Greater transparency and accountability would help farmers to expand their 
markets. Access to precision data helps them export products to the European 
Union and other economies. There are differing standards regarding the amount 
of  pesticides used on crops and the kind of  feed/fertilizer given to animals/plants. 
There are also concerns about the use of  child or slave labour to pick crops or pro-
duce milk or eggs (Shamah, 2015). Regulators, customers and other stakeholders 
are also interested in knowing how cows are milked or hens in the egg-laying 
stage are warehoused. For instance, animal activists have been pressuring poultry 
farming companies to stop the practice of  warehousing egg-laying hens inside 
tiny wire cages.

In the Chinese securities market’s electronic trading system, over 200 million 
investors generate more than 60,000 orders per minute. China Securities and 
Regulatory Commission and stock exchanges perform semantic analysis to detect 
more than 100 million social media data daily (SSE, 2013; SZSE, 2013). In 
December 2013, they detected ‘rat trading’ in Shanghai through an online moni-
toring system. (‘Rat trading’ refers to fund managers buying shares via their per-
sonal trading accounts ahead of  large purchases of  the same shares by their fund 
companies. Using this method, they can illegally profit from a rise in share price.) 
Some brokers study the relationship between Internet information, social media 
(e.g. Weibo) activity and stock market performance to identify stock market trends 
through public opinion analysis (Li et al., 2014).

Data activism through BD is likely to make the government less corrupt, more 
efficient and less repressive, as well as more responsive to the needs of  the people. 
A notable example is the Black Monday Movement in Uganda that was launched 
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by a civilian organization in 2012. The organization publicized stories of  corrup-
tion and the availability of  money accessible to provide constituent services. The 
activists used Facebook and other social platforms in order to create awareness 
and engage in debates and criticism of  negative social phenomena and political 
and corporate interest groups (Dutton, 2011).

1.5 The Relationship between Big Data, Mobility, the Internet 
of Things and Cloud Computing in the Context of 
Developing Countries

The growth of  the BD industry and market in developing countries is associated 
with and facilitated by the diffusion of  complementary technologies such as cloud 
computing, mobility and low-cost sensors. BD is thus intimately linked to these 
technologies. The combination of  these technologies is likely to produce the great-
est impact in the developing world (Khumalo, 2011).

The most notable trend is the sharp decline in the costs of  sensors and other 
associated technologies. During the past decade or so, the cost of  some types of  
sensors reportedly declined by a factor of  100 (Lesser, 2015). Some technologies 
associated with the IoT such as RFID tags cost just a few cents (McLellan, 2013). 
The favourable economics of  cheap sensors are realized as a result of  global avail-
ability of  reliable wireless communication, better algorithms, cloud computing 
and BD. The use of  tags on merchandise in stores is increasing due to the decline 
in the cost of  readers and an expectation that most smartphones in the future will 
have built-in RFID readers (Swedberg, 2015).

In particular, BD and cloud computing play complementary roles. Each drives 
and feeds off  advancement of  the other. BD requires new processing and volume 
requirements, which translates into the need for additional infrastructure. The 
cloud makes it easier to scale up for processing power and storage (itnewsafrica.
com, 2013).

1.6 Determinants of the Development of the Big Data Industry 
and Market

It is important to discuss the changing nature of  the international digital divide. 
Hilbert (2014) identifies three complementary stages associated with the digital 
divide: (i) access to a technology; (ii) its effective usage; and (iii) social integration 
and impact of  the technology. The fact that over 91.8% of  the population in devel-
oping economies owned a mobile phone in 2015 means that the access-related 
digital divide has significantly narrowed down. However, the last two stages are 
characterized by a deep gap between industrialized and developing countries. 
Equality in access is thus necessary but not a sufficient condition to lead to a 
digital equality.

A related point is that the nature of  the current digital divide is associated 
with and facilitated by the pattern of  BD diffusion and its effective use. Hilbert 
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(2014) notes that the current inequality of  technological capacity represents a 
more mature and also more persistent stage of  the digital divide.

In order to better understand the above observations, it is important to note 
that the diffusion pattern of  an innovation such as BD is a function of  the environ-
ment and characteristics of  the innovation (Rogers, 1995; O’Neil et al., 1998). 
Regarding the environment, information infrastructure arguably has social, polit-
ical and economic dimensions (Bowker, 1996). This means that different social, 
political and economic situations may give rise to significantly different rates of  
diffusion of  BD in industrialized and developing countries. Such differences can 
explain the enormous gap between the developing and developed worlds in the 
utilization of  BD.

1.6.1 Social and political dimensions

Factors such as the availability of  skills and capabilities, social and cultural atti-
tudes towards a technology, the institutional environment, and social reorganiza-
tion are tightly linked to the ability to use the technology effectively and 
appropriately (DiMaggio et al., 2004; Buente and Robbin, 2008; Robinson, 2009). 
The availability of  skills and social support have also been recognized as key 
dimensions of  the digital divide. Prior researchers have especially emphasized the 
role of  ‘Internet competence’, which is related to the know-how, technical skills 
and capacity to exploit the Internet’s potential by strategically responding to 
 challenges and opportunities (DiMaggio and Hargittai, 2001).

Equality in usage does not necessarily translate to social equality. Some 
groups in a society are in a position to benefit more from information communica-
tion technologies (ICTs) than others. This implies the possibility of  dominance by 
some social groups and may therefore lead to ‘an increasing social divide’ (Hilbert, 
2014). For instance, one commentator noted that about 90% of  the discussion at 
the 2013 Internet Governance Forum (IGF) referred to BD as a surveillance tool. 
At the same time, the debate focusing on developing countries treated BD as a 
means to ‘observe’ people to fight poverty. The argument provided by IGF partici-
pants was that data can help provide access to clean drinking water, health care 
and other necessities (Taylor, 2013).

Regarding political factors, governments in some developing countries have 
been active in promoting the use of  BD and creating a favourable environment. 
For instance, in 2014 the Chinese People’s Political Consultative Conference, the 
political advisory legislative body, organized a consultation forum in Beijing in 
order to gather ideas regarding the use of  BD to improve governance capability 
(Cheng, 2014). In September 2015, Chengdu announced a plan to establish a 
local government agency that will be in charge of  data held by the local authori-
ties. Guangzhou and Shenyang announced the establishment of  similar agencies 
in May and June of  2015. The establishment of  the agency is expected to acceler-
ate the local government’s plan to open up its databases, which will create poten-
tial business for service providers of  data analytics (wantchinatimes.com, 2015b). 
In September 2015, China launched its first BD zone in Guizhou. The Guizhou 
BD zone is expected to serve as a testbed for sharing, using, and 

http://www.wantchinatimes.com
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engaging in innovation and security related to BD. Guizhou is also expected to 
build a cloud-based BD platform, known as Guizhou on the Cloud, which allows 
data from the provincial government to be shared and exchanged. By the end of  
2016, the BD platform is expected to integrate data from city- and county-level 
governmental departments (telecomasia.net, 2015).

Chinese BD firms benefit from the government’s favourable policy. The central 
government has decided to establish a unified platform for governmental data (BD 
platform) by 2018. The tech parks or zones in first-, second- and third-tier cities 
have also come up with policies to support the BD industry (wantchinatimes.com, 
2015a).

1.6.2 Economic dimension

The developmental pattern of  an industry is tightly linked to the forward linkages 
(demand), backward linkages (supply) and horizontal or inter-sectoral linkages 
(Markusen and Venables, 1999). This means that BD industries and markets are 
embedded in the broader economy and thus their development should not be 
viewed as a self-contained phenomenon with self-contained solutions.

Consumers in developing countries lack money to engage in activities that 
generate data. Organizations are not in a position to afford data. The limited access 
to BD has created new forms of  digital divides (Boyd and Crawford, 2012).

Organizations in a country with a low degree of  inter-relatedness with other 
complementary technologies find it difficult to obtain the information and skills 
needed for a new technology (Allen, 1998). Thus, countries with a small base of  
high technology and innovative capital goods are likely to experience lower rates 
of  diffusion for emerging new technologies (Antonelli, 1986). To put things in 
context, wider and deeper adoptions of  PCs, mobile devices and other ICT applica-
tions are likely to lead to faster diffusion of  BD.

The environments in developing countries are associated with adverse condi-
tions in terms of  markets and infrastructures, which are likely to slow down the 
diffusion of  new technological innovations such as BD. Likewise, under- developed 
infrastructures such as those related to weather forecasting and satellite imaging 
technologies hinder the use of  BD in environmental monitoring and protection in 
these countries.

BD deployment confronts developing economies with a variety of  challenges. 
The lack of  resources, in workforce terms and other assets, undermines the ability 
to tackle the environmental issues that face the developing world. For instance, 
South Africa’s Kruger National Park, which has an area of  20,000 km2, has only 
400 rangers (Everett, 2014). Technologies and processes such as platforms, tools 
and crowdsourcing models to enable mass collaboration of  environmental moni-
toring are currently at the stage of  infancy. Scalability of  the systems and opera-
tionalization of  services are often limited by the lack of  resources (Finn et al., 
2014).

In these countries there is limited hardware, software and other technological 
applications to generate and distribute the relevant data and knowledge. More-
over, the lower quality of  hardware, software and infrastructure may lead to a 

http://www.wantchinatimes.com
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lower amount of  information flow. For instance, many businesses design websites 
with features such as ‘low graphics’ and ‘text-only’ to accommodate the needs of  
users in developing countries.

Most developing countries lack the market and infrastructure to make a 
technology available to potential adopters. Manufacturers of  new technological 
products often focus their efforts on large distributors, which tend to be located in 
developed countries. The environment in developing countries is associated with 
adverse conditions in terms of  markets and infrastructures, which are likely to 
slow down the diffusion of  new technological innovations such as BD. For 
instance, a large proportion of  firms in developing countries may lack the readi-
ness to adopt BD. Likewise, under-developed infrastructures, such as those related 
to weather forecasting and satellite imaging technologies, hinder the use of  BD in 
agricultural activities in these countries.

1.7 Some Forces to Overcome the Adverse Economic, Political 
and Cultural Circumstances

1.7.1 Multinationals launching Big Data applications in developing 
countries

While manufacturers of  new technological products often find developing coun-
tries less attractive, some researchers have suggested that multinationals exploit 
technological capabilities internationally by means of  activities such as export, 
movement of  production activities abroad and licensing, which have driven the 
globalization of  technologies (Archibugi and Michie, 1997; Iammarino and 
Michie, 1998). Such forces have been shown to influence the diffusion of  the 
Internet and e-commerce-related technologies, especially in developing econo-
mies (Kshetri, 2001; Kshetri and Dholakia, 2002).

Among the visible examples of  multinational companies based in the indus-
trialized world that have made BD solutions available in developing countries are 
IBM and Google. In 2014, IBM launched the US$100 million ‘Project Lucy’, 
which is a ten-year initiative to bring cognitive computing technologies to Africa. 
A key feature of  the cognitive computing system is that it is not programmed. 
Instead the systems and software improve by learning. The systems extract 
insights from huge amounts of  data from diverse sources. In this way, they are 
expected to discover responses to questions and provide insights by analysing BD.

Cognitive computing has a large number of  potential uses. For instance, out-
side big cities in sub-Saharan African economies, mostly community health work-
ers deliver health care. The cognitive system can collect a large amount of  data 
about traditional and non-traditional diseases, which can be used by doctors, 
nurses and field workers in diagnosing diseases and identifying the best treat-
ment. For instance, IBM Watson, which is a cognitive system, makes it possible to 
expand the analysis beyond a narrow set of  variables (e.g. school data about stu-
dent performance, teacher expertise, attendance levels or learning materials). 
Cognitive computing systems provide an approach that involves learning, 
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discovering answers to complex questions and suggesting solutions by analysing 
a huge amount of  data. Cognitive computing and BD thus can play major roles in 
addressing development challenges facing developing countries by turning data 
into insights that can be readily put to use. As an example, using cognitive 
computing it may be possible to understand how contaminated water, a cholera 
epidemic and low levels of  school attendance are related. It is also possible to 
understand the links between children’s performance in the class and cultural 
traditions such as the childcare responsibility placed on older siblings in a family 
(forbes.com, 2014). Likewise, cognitive computing can help understand food 
price patterns and diseases unique to Africa and other regions (Wayua, 2014).

In 2013, Google announced a US$3 million grant to three anti-trafficking 
organizations (Polaris Project, Liberty Asia, and La Strada International) to fight 
human trafficking using BD. The organizations will analyse their internal data 
and match these with data from other sources such as trafficking emergency hot-
lines. The goal is to build a clearer picture of  how and where the human-traffick-
ing-related crimes occur in order to develop a more timely and effective response. 
The insights are likely to help develop appropriate intervention mechanisms 
involving law enforcement and victims’ rights groups (Warner, 2013).

In 2012, Google provided a US$5 million grant to the World Wildlife Fund to 
use drones in combination with other technologies to track poachers and illicit 
wildlife trades in Namibia (unep.org, 2013). It combines imagery from drones 
with real-time location information about poachers, armed ranger patrols and 
electronically tagged rhinos in order to deploy rangers more effectively (Welz, 
2013).

Google has also put effort into initiatives to fight against the Zika virus. In 
March 2016, it contributed US$1 million to support UNICEF’s efforts in Latin 
America to combat Zika. The company was also reported to be providing help to 
build a mapping platform to help predict Zika outbreaks. The platform analyses 
data from different sources, including weather and travel patterns (Schnirring, 
2016).

1.7.2 The roles of international development agencies

International development agencies such as the UN are also acting as key forces in 
providing support to facilitate BD diffusion in developing economies. For instance, 
BD has been in the centre of  attention of  development agencies. In August 2014, 
the UN Secretary-General named an Independent Expert Advisory Group on the 
Data Revolution for Sustainable Development. The group will provide inputs to 
shape the vision for the Post-2015 Development Agenda (un.org, 2014). ITU 
helps developing countries in their efforts to collect and disseminate data. Such 
supports are provided for the production of  statistics related to ICT infrastructure, 
access and use (itu.int, 2016). Financial assistance from international organiza-
tions has enabled some developing countries to develop BD capability. In Septem-
ber 2015, the World Bank gave US$50 million to the Kenyan Bureau of  Statistics 
in order to help the Bureau to accumulate more data (Mohammad, 2015).

http://www.forbes.com
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1.8 Agriculture, Health and Environment: Intricate Relationship

The issues of  agriculture, health and the environment are intricately intertwined 
with each other. For instance, air pollution in China is estimated to contribute to 
about 1.6 million deaths per year, which is 17% of  all deaths in the country 
(Rohde and Muller, 2015). Likewise, during the 2015 Indonesian fires, air quality 
indexes in the many provinces such as Central Kalimantan, South Sumatra, Jambi 
and Riau reached hazardous levels (Siswo, 2015). It was estimated that fire and 
haze affected the health of  over 120,000 people (Tanoto, 2016). Following the 
death of  a 15-month-old infant, Latifa Ramadani, from a respiratory infection, a 
senior politician, Fahira Idris, asked local health authorities in the provinces of  
Sumatra and Kalimantan to perform additional checks on all babies and toddlers 
(mongabay.com, 2015).

According to the World Bank, over 1.1 billion people worldwide live off  the 
electric grid and lack access to reliable power. An additional 2.9 billion people rely 
on wood or other biomass for cooking and heating. Due to the resulting indoor 
and outdoor air pollution, 4.3 million people are estimated to die each year (world-
bank.org, 2015b). BD is helping some of  these poor people to get a loan to buy 
solar panels (see Chapter 3).

Likewise, agriculture is an environmentally sensitive industry. Agricultural 
productivity is tightly linked to various characteristics of  the environment. 
Returning to the example of  the 2015 Indonesian fires, Indonesian farmers were 
expecting a poor harvest because plants received insufficient sunlight required for 
normal photosynthesis. As of  November 2015, the haze had killed at least 10 
people and about 504,000 had become sick in Borneo and Sumatra. Analysts 
believed that the actual number of  deaths was much higher than this figure 
(voanews.com, 2015).

On the other hand, mega agricultural projects such as those undertaken by 
TH Milk in Vietnam (see Chapter 5) are likely to leave a significant ecological foot-
print. Other agricultural practices can also affect environmental quality. For 
instance, about 70% of  the world’s fresh water is used for agriculture (IBM, 2015). 
Thus, finding a better way to manage how water is used is likely to have a big 
impact on the supply of  fresh water.

A related point is that some data sources have multiple uses and implications. 
For instance, data from sensors installed in orbiting Earth-observing satellites can 
monitor environmental risk factors that are likely to lead to malaria epidemics 
and increased mortality. Such sensors can monitor and measure landscape-level 
environmental indicators, such as the size and configuration of  coastal habitats 
and vegetation cover and how they change over time. These sensors can also pro-
vide information about soil characteristics such as texture, organic matter and 
fertility, which can be used for precise prescriptions.

1.9 Discussion and Concluding Comments

BD is likely to be of  tremendous benefit to developing countries. BD allows 
researchers, policy makers and developmental agencies to analyse diverse 
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challenges that poor people and poor countries face. If  properly and creatively 
used, BD can improve the welfare of  farmers and rural communities. It is probably 
fair to say that some signs of  BD-led transformation in economic and social life are 
already visible in developing countries.

Nonetheless it would be unreasonable to expect that BD will be panacea or 
magic bullet to solve all the developmental issues. Key social, political and eco-
nomic challenges stand in the way of  successful deployment of  BD. Without 
strong political commitment, the potential of  BD to improve agricultural, envi-
ronmental and health-care conditions cannot be fulfilled. Likewise, the inescapa-
ble fact is that the values or cultures in many developing countries lack 
compatibility with BD.

It is important to recognize the prominent roles that government agencies, 
international development and donor agencies, NGOs, education institutions and 
private sector organizations play in the deployment of  BD in developing econo-
mies. Funding for some of  the technologies has come from companies’ philan-
thropic and environmental programmes.

The emergence of  high-profile BD firms based in the developing world, such 
as Alibaba, offers a very encouraging sign that locally developed BD solutions may 
effectively address various developmental challenges. Cases like Alibaba are, how-
ever, extreme and rare in the developing world. Most BD projects undertaken in 
developing countries are more similar and closer to the Agrilife platform than 
they are to Alibaba’s ODPS. In many cases, firms based in the developing world 
have launched their own versions of  what are considered to be BD deployments. 
However, most are in their early phase of  development and growth, and their 
long-term results are yet to be confirmed.

The above discussion suggests that the biggest impact is likely to occur when 
BD is used to promote transparency and reduce corruption. Environmentalists 
and others have put forward convincing arguments that are based on hard data. 
Actors engaged in illegitimate conduct find it difficult to defend themselves against 
arguments that are firmly supported by data and analysis. For instance, activists’ 
actions were crucial in pressuring the Peruvian government to impose sanctions 
against United Cacao, which allegedly deforested about 7000 ha of  rainforest in 
the Peruvian Amazon (see Chapter 3).
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