
	

	 
	
	
	

 
 
 
 
 
 
Abstract: The purpose of this short report is threefold: first, to define Big Data; to show how voluntary 
organisations in the third sector can use Big Data in decision-making processes to improve current services 
as well as to develop new services, initiatives and programmes; and to enumerate some of the challenges 
involved with using Big Data in decision-making processes in the third sector. 
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Introduction  
About a year ago, the opinion polls failed to predict the outcome of the general election which 

unexpectedly saw the first Tory majority in Government in more than 20 years.1 A month ago, once again, 
almost all polls failed to forecast the outcome of the UK’s EU referendum.2 Such a failure can have a profound 
impact on a country's or an organisation's future and development. This is a story of the shortcomings of small 
data, or the traditional methods of statistical analysis and predictive models.  

In an ever-changing and complex world, a comprehensive understanding of people's behaviours, needs 
and preferences will play an important part in deciding how reliable, timely and/or accurate are the insights 
or information on which we base decisions. A combination and analysis of different types of data – for 
example, geographic, demographic, psychographic or behavioural data – can play an important part in 
achieving higher standards of reliability, accuracy and timeliness when developing or revising initiatives.3 

While charity and voluntary organisations will not be able to utilise Big Data as a solution to every problem, 
they should recognise the potential of using Big Data to improve current services and develop new services, 
initiatives and programmes. 

	

Arthur Harvey 
August 2016 

Big Data and The Third 
Sector: Opportunities and 
Challenges 

Key Points: 
– The timeliness, accuracy and reliability of the information or insights extracted from Big Data may lead to 

more confident decision making and better decisions, which will allow the third sector to achieve its objectives. 
– Big Data Analytics, based on a comprehensive understanding of people’s behaviour, needs and 

preferences, can allow third sector organisations to predict new services, initiatives and programmes.  
– Big Data can help third sector organisations improve existing services and operate more efficiently and 

effectively by providing tailored services.   
– The main challenges posed by the Big Data revolution involve privacy and confidentiality; shortage of 

talent, resources and data analysts; and cultural challenges.  
– The challenges posed by Big Data presuppose a culture of mutual understanding and trust that will enable 

public, voluntary and private sectors across the country to work co-operatively towards common objectives that 
will improve the quality of life of local communities through the use of data analytics.  
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What is Big Data?  
In theory, Big Data is ''extremely large data sets that may be analysed computationally to reveal patterns, 

trends and associations, especially relating to human behaviour and interactions.''4 Practically, Big Data or Big 
Data Analytics is the process of deriving or extracting insights from large data sets, analysing a variety of data 
''to uncover hidden patterns, unknown correlations, market trends, [and] customer preferences …"5 

There are two general approaches to decision-
making and problem solving: the qualitative 
approach and the quantitative approach.6 To 
analyse or solve a problem, an analyst or policy 
maker uses either or both of the two approaches. 
The qualitative approach to policy making is 
inductive, subjective and more flexible.7 It gathers 
information that is not in numerical form, drawing 
on policy makers' experience and expertise to 
provide potential solutions to a problem.8 

The quantitative approach to policy making, as 
the term suggests, is concerned with the collection and analysis of data in numeric form. It is an approach that 
yields more comprehensive, objective and deductive results.9 It uses mathematical reasoning and/or relies on 
scientific evidence or established facts to derive or deduce new knowledge and insights regarding a 
problem.10 

Thus, the insights and information derived from Big Data, when accurately analysed and interpreted, can 
constitute the latest and most accurate form of scientific evidence because of the data's three distinct 
characteristics: 1) Volume, 2) Velocity and 3) Variety.11 

1) Volume refers to the extremely large amount of data collected and analysed. In the past, storing and 
analysing such extremely large data was impossible, but new technologies (such as Hadoop software and R, 
the programming language) have made it possible.12 About 90% of the world’s data today was generated 
during the past two years, with 2.5 quintillion bytes of data added each day.13  

2) The velocity of Big Data is evident in the fact that data streams in at an unprecedented speed and is 
analysed in a timely manner or in real-time.14 For instance, when an individual does an Internet search, likes a 

post on Facebook, shops online or uses a loyalty card 
somewhere, he or she creates personal information. This 
data, combined with other types of data, is captured and 
then processed in real time to deliver personalised and 
targeted initiatives. 

3) Variety of Big Data is discernible from the fact that 
data is collected from a variety of sources, including 
business transactions, and social media. Such data may also 
come in all types of formats – from structured, numeric data 
email, video, audio, stock ticker data and financial 
transactions.15 

With the advent of cost-effective tools to analyse this 
data, though the private sector and public sector are 

leading Big Data application development, organisations in the third sector can experience great advantages 
using Big Data or Big Data Analytics in decision-making processes to improve current services and develop 
new services and initiatives.16 

University of the Fraser Valley 

Bitterley CE Primary School 



	 	
Big Data – August 2016 

	 3 

New Services, Initiatives and Programmes 
Governments and public authorities 

everywhere acknowledge the profound potential 
influence of Big Data on  future developments.17 
David Willetts MP, the former UK Minister for 
Universities and Science, said in 2014: “Data is a 
huge priority for government as it has the 
potential to transform public and private sector 
organisations, drive research and development, 
increase productivity and innovation and enable 
market-changing products and services.''18 
Research conducted recently  by Nesta shows 
that data-driven firms and organisations in the 

UK are 40% more likely to report launching new products and services ahead of their competitors that are not 
data-driven firms.19 So how can keen insights extracted from Big Data help the third sector develop new 
services, initiatives and programmes?20 How can examining the applications of Big Data by leading 
organisations, public and private, reveal how the third sector can predict new services and programmes and 
thus achieve similar successes?21 

A thorough understanding of people (including service users) will allow voluntary organisations to identify 
services that are needed.22 There are numerous examples of how Big Data Analytics based on a 
comprehensive understanding of people’s behaviour, needs, preferences can predict new services and 
programmes.  

For example, mobile phone calling patterns have helped researchers: 1) detect flu outbreaks;23 2) identify 
the socioeconomic status of the phone users and their access to housing, education, healthcare and services 
such as water and electricity;24 and 3) determine the movement of displaced populations after the 2010 Haïti 
earthquake, aiding in the distribution of resources.25 Another example is how the United States Postal Service 
collects vehicle data from sensors on each of its many delivery trucks and uses predictive algorithms to 
delegate preventive maintenance, resulting in lower maintenance costs and ensuring timely delivery.26  

Perhaps more inspiring examples of Big Data 
applications in the development of new services 
and initiatives are in healthcare and public health. 
Big Data has led to “significant discoveries, the 
development of new therapies and a remarkable 
improvement in health care and public health.”27 
For example, Banner - University Medical Centre, a 
leading hospital in the USA, used Big Data Analytics 
to identify which patients were more likely to be 
readmitted to hospital in order to reduce 
operational costs.28 Big Data Analytics helped 
Banner identify new potential services by identifying 
the need to equip the patients with telehealth 
monitoring technology at home, and a mobile intensive care team was equipped to respond to wireless alerts 
from the sensors, allowing medical staff to visit patients’ homes and intervene at the first sign of trouble. 

Alternately, educational institutions are using Big Data in decision-making to identify better teaching 
strategies, highlight areas where students may not be learning efficiently and transform the delivery of 
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education.29 For example, Big Data Analytics helped analysts determine which students in a course at the 
University of British Columbia were likely to fail a class so that instructors may intervene in time to assist them.30 

Thus a comprehensive understanding of service users through data can help voluntary organisations 
develop new initiatives suited to their changing needs.  
 
Improvement of Existing Services  

Big Data can help third sector organisations operate more efficiently and effectively by providing services 
tailored to people's needs and preferences. For example, MacMillan Cancer Support has analysed NHS data 
sets, including those of cancer registration and mortality, and used predictive analytics to predict how many 
people will be diagnosed with cancer, what types they will have and what their needs will be in one to three 
years' time.31 Big Data has helped the charity rapidly gain a comprehensive understanding of people's needs 
and allowed them to plan services for various areas’ populations. Mike Hobday, the former director of policy 
and research at MacMillan, commented: "Charities can be entrepreneurial in terms of saying where significant 
interventions can be made using big and open data because we are not caught up in the daily hurly-burly of 
the NHS."32 In addition, Cancer Research UK use 
Big Data analytics with DNA sequences to develop 
personalised cancer treatment.33 Meanwhile, 
Columbia University Medical Centre is analysing  
physiological data to offer  targeted and 
personalised treatment that is proactive rather than 
reactive.34  

In education, Knewton, one of the world’s 
leading adaptive learning companies, analyses the 
progress of millions of students to create better 
test questions and personalised course goals. In 
addition, Keyfund, a Newcastle-based charity, used demographics and other types of data related to young 
people that use its programme each year to improve and personalise its services. The charity found that, 
among other things, young people from deprived backgrounds benefited more from leisure projects than 
from other schemes, and that girls from an Asian background progressed better when supported by females.35 

Thus a comprehensive understanding of people's needs can help voluntary organisations improve their 
current services by developing services more responsive and tailored to individual users. 
 
Challenges 

While Big Data may be a valuable tool for non-profit organisations, there are a number of challenges they 
need to overcome to take full advantage of the Big Data revolution. For the purpose of brevity this report will 
focus on three: 

1)  Privacy and confidentiality;  
2)  Shortage of talent, resources and data analysts; and 
3)  Cultural challenges 
 

1 – Privacy and Confidentiality 
One of the biggest concerns with the copious amounts and types of data available is confidentiality. With 

the tremendous amount of data being collected and analysed constantly by statistical agencies and 
organisations, privacy has become a key concern. This is particularly the case when an individual’s personal 
data is inappropriately included and predictive analysis is conducted without their knowledge or express 
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consent. For example, in 2012 a well-publicised New 
York Times article revealed that the retail chain Target 
had used data mining techniques to predict which 
female customers were pregnant, even if they had not 
yet announced it publicly.36 This activity resulted in the 
unauthorised disclosure of personal information to 
marketers.37 

Since social organisations are more likely to deal 
with data on vulnerable population groups and 
sensitive topics such as child welfare, domestic 
violence and drug and alcohol misuse, the issues of 
privacy and confidentiality are of primary 
consideration to the third sector. A number of statistical methods which address privacy and confidentiality 
concerns, such as suppression, aggregation and adding random noise, can mitigate the privacy issues. 
 
2 – Shortage of Talent, Resources and Data Analysts 

Perhaps a greater challenge associated with the implementation of Big Data techniques is the shortage 
of talent and resources available to access the necessary data and to utilise it, in all sectors but particularly in 
the third sector both globally38 and in the UK39. This ranges from structural constraints such as computing 
power and software tools required to integrate, analyse and visualise Big Data, through to a need for data 
scientist with specialised skills in integrating datasets in a meaningful and valuable way. The UK government 

predicts an increase in demand for 
big data staff of between 13% and 
23% per annum between now and 
2017.40  

New data management systems 
aim to meet the challenges of Big 
Data; for example, Hadoop, an 
open-source platform, is the most 
widely applied technology for 
managing storage and access, 
overhead associated with large 
datasets and high-speed parallel 
challenge for many businesses and 
voluntary organisations, especially 

small- and mid-size ones, as such applications require expertise and experience not widely available and may 
thus need outsourced help.42  

Finding the right talent to analyse Big Data is perhaps the greatest challenge for voluntary organizations, 
as the required skills are neither simple nor solely technology-oriented. Searching for and finding data 
scientists – competent in datamining, visualisation, analysis, manipulation and discovery – is difficult and 
expensive for most organisations, and for some it is simply unfeasible. 
 
3 – Experience Vs. Data Science 

Whilst experts tend to agree that the use of Big Data analytics in decision-making is important, in practice, 
in the context of the third sector, this can be challenging. A transition to practices more informed by data (or 
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Big Data) may mean that the charitable objectives of an organisation in the third sector have to be driven by 
data science, and not by experience and personal insights only.43 This paradigm shift can be especially difficult 
to be imposed on an organisation with years of implementing a particular process.44 

Another aspect of this is the willingness to take different actions if the data suggests that this would be 
the right thing to do. This can be a very challenging position to take, as it might result in an admission that 
what an organisation has been doing is not the most effective use of resources. 

Conclusion 
There is no doubt that Big Data has the 

potential to achieve worthwhile social 
goals and bring about lasting social 
changes. Big Data Analytics can particularly 
benefit the areas of health care, education, 
poverty, unemployment and social 
exclusion – these areas are where 
traditional analytic techniques fail most to 
deliver results, or where the most 
challenges are faced by governments and 
local authorities. Big Data should not be 
seen as a solution to every problem faced 
by voluntary organisations or a substitute 

to the use of small data in decision-making processes, given the challenges inherent in using Big Data 
Analytics, but as a tool integrated into an organisation's best practices to achieve a greater efficiency and 
innovation.45

Recommendations 
1. Work with and support voluntary organisations and the statutory sector to explore and trial the use of Big
Data and / or more data-driven approaches to inform policy making and service design. 
2. Consider how such a change in their approach can operate within the organisations’ context.
3. Assess the role Big Data or more data-driven approach may play in developing and improving initiatives
and programmes taking into account the organisations operational and strategic priorities and constraints. 
4. Promote and foster a culture of mutual understanding, trust and confidence which will enable public,
voluntary and private sectors to find effective ways of working co-operatively towards the achievement of 
common objectives and outcomes through the use of Big Data that will improve the quality of life of local 
communities. 	
5. Adopt a good practice code to help organisations adhere to the highest ethical standards in its use of data
analytics. 
6. Urge strategic and operational cooperation and partnership between the third and public sectors.
7. Ensure that organisations have access to the necessary data to inform the design and delivery of services.
8. Provide technical assistance programmes and support for third sector organisations contemplating
implementing data science in decision-making processes. 
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