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ABSTRACT

The effects of climate change are being felt now and continues to be one of the

most urgent issues facing the world particularly for developing nations such as the

Philippines. Despite the significant measures being taken to reduce greenhouse gas

(GHG) emissions, some degree of climate change will remain and cause considerable

economic, social, and environmental impacts. Individuals, communities, and

organizations need to take action to prepare for and adjust to the current effects cf

climate change as well as the predicted impacts in the future. Climate change

adaptation is an emerging area of study. Adaptation is essential to alleviate the

inevitable damages brought about by climate change. Data analytics can provide

organizations the ability to anticipate a range of potential climate conditions, enabling

them to take action before the worst impacts happen.

This research aimed to contribute to the development of an analytics maturity

framework relevant to development programs and institutions focused on climate

change. This demands an understanding of the epistemological challenges presented

by big data and the existing knowledge in the area of data and analytics. A Policy

Delphi was organized involving experts from the academe, data analytics and climate

sectors comprising three Delphi rounds. The Delphi method was used to construct

consensus views and forecasts from the panel of experts in an iterative manner which

enabled the identification of important dimensions of a data-driven climate action

ecosystem. This research adopted the cybernetics stance that conceptualizes big data

as a complex system where the interacting elements, whether living or nonliving,

macro or micro, influence one another and are able to function, and why they often

malfunction. The analytics maturity framework discussed in this dissertation could

potentially help uncover important variables, patterns, challenges, and opportunities



in the data and analytics processes of climate communities which could create and

promote an ecosystem that enables insight and action.



Chapter 1

INTRODUCTION

Background of the Study

"The world is reaching the tipping point beyond which climate change may become
irreversibie. If this happens, we risk denyhg present and future generations the rt^ to
a healthy and sustainable planet - the whole of humanity stands to lose."

- Kofi Annan, Former Secretary-General of UN

Changes in the Earth's climate can be attributed to natural variations that have

been occurring for millions of years, and increasingly, from human activities that

release excessive amounts of greenhouse gases (GHG) into the atmosphere that lead

to anthropogenic global warming. These GHGs comprise of carbon dioxide mostly

from fossil fuel combustion and forest burning, and other heat-trapping gases such as

methane from irrigated agriculture, animal husbandry and oil extraction, nitrous oxide

and various human-made halocarbons (WHO, 2003).

The Intergovernmental Panel on Climate Change (IPCC) reports indicate that

the average global temperature increased by 0.74°C from 1906-2005 and predict an

increase of 0.2°C to 0.4°C in the next two decades. By 2015, the global average

surface temperature reached 1°C above pre-industrial times. At current or higher

levels of greenhouse gas emissions, further warming can be expected that will initiate

many changes in the global climate system in the 21st century. Large amounts of new

and more comprehensive data, more sophisticated data analysis, and improved

climate models in the latter half of the 20th century have convinced most climate

scientists that the rise in anthropogenic greenhouse gas concentrations are directly

responsible for most of the observed increase in global average temperatures. The

effect and impact of climate change are already being felt worldwide and will likely

continue to intensify over time.
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The United Nations declared 17 sustainable development goals in 2015, of

which SDG13 is "Take urgent action to combat climate and its impacts by regulating

emissions and promoting developments in renewable energy" (UN, 2016). In the same

year, the Paris Agreement, a legally binding international treaty on climate change,

has been signed and adopted by 197 nations. It aims to limit global average

temperature rises well below 2°C above preindustrial levels, while pursuing the means

to limit the increase to 1.5®C recognizing that this can significantly reduce climate risks

and impacts (Rogelj etal., 2016).

In recent years, accelerated development and adoption of new technologies

coupled with rapid progress in social media, digital communication and the internet of

things have propelled the accessibility, availability and growing magnitude of data and

information. The amount of data that is being created and stored on a global level is

almost unimaginable. In 2018, Social Media Today reported that over 2.5 quintillion

bytes of data are created each day and 90 percent of the world's data was generated

in the last two years. The World Economic Forum reports that by 2025, the amount of

data generated each day is expected to reach 463 exabytes globally. Enhanced

connectivity, technological advancements and practical applications have significantly

reduced the cost of data collection, storage and processing making it possible to

generate and analyze huge datasets. This continues to provide people and

organizations greater ability to derive key insights from available information that can

bring about unforeseen benefits to society.

The research and development community still rely largely on traditional tools

and methods to understand and measure the effectiveness and impact of programs

or policies. However, traditional methods such as household surveys and census data

can be ineffective in delivering timely action to protect vulnerable populations in a fast-
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changing world. Both historical and real-time information derived from big data offer

various trends and patterns that better predict the future and arrive at more viable

solutions for dealing with imminent problems. The emerging ability to use big data for

development promises many useful applications for socioeconomic and environmental

sustainability. Big Data is being increasingly explored for development purposes and

as an approach to sift through the massive amount of information.

Rationale and Knowledge Gap

Big data has attracted a lot of attention from both academia and various

industries. It can help organizations address real-world problems and create solutions

by optimizing existing processes and utilizing data analysis to yield meaningful

information. Such analytics offervaluable insights that deepens understanding, fosters

innovation, improves decision making, and enhances the performance of predicting

outcomes. While there is clear benefit in data analytics, many still struggle in defining

the scope of their data analytics programs, understanding what is critical and distilling

a roadmap that will enhance value derived from various datasets. Empirical evidence

points to the lack of research or knowledge in this area that would have provided new

directions to evaluate and enhance ongoing development programs.

Climate change has a direct and immediate impact on development. It

continues to disrupt economies and remain as a top global risk affecting many

countries. This requires urgent attention as delaying action will be more difficult and

costly in the future. The United Nations states that "there is alarming evidence that

important tipping points, leading to irreversible changes in major ecosystems and the

planetary climate system, may already have been reached or passed." The World

Bank reports that the Philippines is among the most vulnerable countries to climate-

related weather events. Its greenhouse gas emissions rank in the top 25 percent
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among low- and middle-income countries. The transport sector is expected to double

its emissions and the energy sector is projected to quadruple by 2030. The 2017

Climate Change Risk in the Philippines: Country Fact Sheet states that the Philippines

is highly endangered to the impacts of climate change, including rise in sea level,

increased frequency of extreme weather events, rising temperatures and extreme

rainfall due to high exposure to natural hazards (cyclones, landslides, floods,

droughts). These weather patterns frequently jeopardize the welfare of communities

in high-risk areas and require responses to curtail climate forcing and adapt to

impending changes. Near and medium-term effects of climate change are

unavoidable. Thus, adaptation responses and strategies that will make societies more

resilient to these impending changes are essential to sustainabilHy.

Juan Murillo, the Head of Analytic Outreach in BBVA's Data Strategy and Data

Science Innovation department, during his presentation at Big data to Action 2019,

held in Madrid stated that the role of big data in the non-profit areas "is the same as in

a corporate environment: using data helps to chart a course, supported with

knowledge and a vision of the route, and of the obstacles that we might find in the

path." However, there are still challenges and barriers to data collaboration that need

to be overcome such as discounting the vulnerable groups who are least likely to leave

a digital fingerprint. This implies limitations on the implementation of data initiatives for

the common good.
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Research Question and Objectives

The present study intends to answer the research question, 7s Big Data

Analytics appiicabie in solving development problems such as Climate Change?" It

aims to explore the applicability and potential of using Big Data Analytics in addressing

development issues related to climate change. Organizations must be able to quickly

respond to rapid changes in the environment by discovering evolving patterns of

climate change and predicting climate change impacts. Data and analytics programs

improve outcomes that enable organizations to manage and utilize the available

resources effectively. A key determinant to the success of an analytics program is the

organization's level of data and analytics maturity. As a program matures, the optimal

architecture will evolve along with the processes and skills needed to support it

including tools, people, processes, data and technologies. The specific objectives are

described below;

1. To understand the current state of data and analytics in the climate community

along the analytics maturity continuum;

2. To identify dimensions from existing analytics maturity frameworks that can be

applied in the context of climate change programs generated through

secondary exploratory and anticipatory research;

3. To determine current and anticipated challenges and obstacles in existing and

future data and analytics processes that hamper progression along the maturity

continuum; and

4. To build a conceptual framework relevant to development institutions to elevate

the level of data and analytics.
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Research Significance and Contribution

The effects of climate change are being felt now and will intensify in the coming

decades. This makes climate change one of the most urgent issues facing the world

today, particularly for developing nations. In the Global Climate Risk Index report by

Germanwatch, the Philippines ranked second globally among countries most affected

by climate-related disasters in 2018. Recognizing the challenges posed by climate

change, a methodical application of big data could potentially revolutionize our

capability to manage the risks of climate change.

The conceptual framework on Big Data analytics discussed in this dissertation

could potentially help uncover important variables, patterns, challenges, and

improvement opportunities in the data and analytics processes of climate change

programs which could create and promote an ecosystem that enables insight and

action. This research will contribute to the existing body of knowledge by identifying

and addressing the knowledge gap between the application of big data solutions on

climate change, thereby elevating methods to manage, process and analyze data in

terms of volume, variety, velocity, veracity and value for sustained value delivery,

insight generation and impactful initiatives.
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