CHAPTER-III RESEARCH METHODOLOGY

Objectives

ROI1 To critically analyze the impact of over dependence Crude Oil Imports on our

national economy

RO2 To compare and analyze alternative sources of energy & reduce dependency on

international crude oil imports
Hypotheses

HO: There is no substantial association between Crude Oil Prices and Energy Import

Dependence.

H1: Crude Oil Prices and Energy Import Dependency have a substantial link.
HO: Energy Import Dependence has no meaningful impact on Economic Growth.
H1: Energy Import Dependence has a major impact on Economic Growth.

HO: There is no substantial association between Crude Oil Prices and Environmental

Impact.
H1: Crude Oil Prices and Environmental Impact have a substantial relationship.

HO: There is no substantial association between Alternative Energy Adoption and

Economic Growth.

HI1: Alternative Energy Adoption and Economic Growth have a substantial link.
HO: Policy Framework has no substantial impact on Alternative Energy Adoption.
H1: Policy Framework has a substantial impact on Alternative Energy Adoption.
3.1 Introduction

The systematic and rigorous framework that underpins the execution of a research
project, substantiating its empirical integrity and analytical efficacy, is known as
research methodology. Within the scope of this research project, which focuses on
conducting a critical analysis of crude oil and its alternative energy sources, as well as
their effects on the Indian economy, this chapter serves as a comprehensive
introduction to the methodological apparatus used, elucidating its salient significance
and providing an early overview of forthcoming content delineations. The procedural

structure that encapsulates the methodical orchestration, implementation, and
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evaluation of a research study is known as research methodology. It includes various
methodological tools, procedures, and operational mechanisms that aid in the
systematic capture, analysis, and interpretation of data, all of which work together to
ensure the strict fulfillment of research objectives. The research technique serves as
the compass navigating the labyrinthine exploration of the complicated interplay
between crude oil and alternative energy sources in relation to their impact on the

Indian economic environment within the scope of this study. (Yu,2023)
Relevance of Research Methodology:

It Protects the precision and dependability of data obtained by careful methodological
choices and provides a thorough and methodical examination of the chosen topic
matter. Also, produce well-considered and astute inferences and prescriptive
imperatives and maintain the necessary ethical standards and epistemic rigor for

scholarly scrutiny. (Ghorashi,2021)
Contents of this Chapter:

e Research Paradigm

e Research Approach

e Research Design

e Data Collection Method

e Population and Sampling

e Data Analysis and Interpretation

e Fthical Consideration
3.2  Research Paradigm

1. Positivism
Positivism is a research paradigm based on actual observation, objectivity, and
the conviction that the social world can be investigated using methods
comparable to those used in scientific sciences. Positivists place a premium on
collecting empirical, measurable evidence through methodical observation and
experimentation. These researchers seek objectivity by reducing their impact
on the study process, with the goal of producing value-free and unbiased

conclusions. It prefers quantitative research methods, statistical analysis, and
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the utilization of numerical data to identify patterns, regularities, and causal
links. Positivist research aims to produce insights that can be extrapolated to
larger populations or contexts. It frequently adopts a deterministic viewpoint,
in which events and phenomena are considered as having underlying,
predictable causes. (Shang,2022)
2. Interpretivism:

Interpretivism is a study paradigm that seeks to comprehend the social world
through the prism of individuals' subjective experiences and meanings.
Interpretivists think that people create their own social realities based on their
subjective interpretations, values, and beliefs. To delve into the richness of
human experiences, interpretivism lays a major focus on qualitative research
methods such as interviews, ethnography, and content analysis. Interpretive
study takes into account the larger social and cultural environment in which
phenomena occur, acknowledging that context impacts individuals'
interpretations. The art of interpretation, hermeneutics, is frequently used in
interpretative research to unearth the layers of meaning buried in texts,
narratives, or symbols. Interpretivists see social processes as multidimensional
and holistic, recognizing that they cannot be reduced to simple quantitative
quantities. It tends to support relativism, which holds that different persons or

organizations may have legitimate but opposing viewpoints. (Yu, 2022)
3.2.1 Choosing a Research Paradigm

Positivism is a research paradigm based on empirical observation, objectivity, and the
scientific method. It is a quantitative and deductive approach, with the goal of
identifying empirical regularities and causal linkages within the phenomena under
inquiry. Positivism maintains that the social environment, including economic
institutions, can be investigated objectively, with an emphasis on impartiality and
generalizability of conclusions. Because of its suitability for investigating empirical
linkages and quantitative features of the research issue, which involves assessing the
influence of crude oil and alternative energy sources on the Indian economy, this
study takes a positivist method. The study's objectives and research questions are
aligned with Positivism's emphasis on objectivity, causation, and generalizability.

(Ali,2022)
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3.2.2 Justification for Adopting Positivism

Given the complexities of the research topic, positivism's empirical orientation is
appropriate. It enables the systematic collection and analysis of quantitative data,
allowing for a more structured evaluation of the issue. The emphasis on objectivity in
Positivism correlates with the need to reduce researcher prejudice and subjectivity.
This is especially important when evaluating economic issues when objectivity and
impartiality are essential. The study proposes to investigate the links between crude
oil dynamics, alternative energy adoption, and economic effects. The focus of
positivism on establishing causal relationships through thorough data analysis is

appropriate for this goal. (Murshed,2021)

Positivist research seeks to develop conclusions that can be applied outside of the
study's specific setting. Generalizability is critical in the setting of the Indian economy
for developing insights with broader application. Positivism's dedication to the
scientific process assures rigor in research design and data analysis, boosting the
study's credibility and validity. Because economic research frequently applies
positivist approaches to examine quantitative data, it has become a well-established

paradigm in the sector. (Guo, 2023)

3.3  Research Approach

3.3.1 Qualitative Research Approach

Qualitative research is an exploratory and interpretive research paradigm that uses
non-numerical data to understand the complexities of human behavior, experiences,
and social phenomena. It emphasizes identifying underlying meanings, contextual

variables, and nuances linked with a specific issue. (Razmjoo, 2021)

Characteristics:

To collect rich, descriptive data, qualitative research includes procedures such as in-
depth interviews, focus groups, observations, and content analysis. Qualitative
researchers take a subjective approach, attempting to record and understand the
different perspectives and experiences of participants. It recognizes the importance of
understanding phenomena in their larger social, cultural, and historical settings.
Rather than imposing preconceived assumptions, qualitative research frequently

employs an inductive method, enabling theories and themes to emerge from the data.
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Smaller sample sizes are common in qualitative studies, allowing for a more in-depth

examination of certain situations or occurrences. (Akadiri,2022)
3.3.2 Quantitative Research Approach:

In contrast, quantitative research is an empirical research that is based on the
collection and analysis of numerical data in order to establish patterns, connections,
and causal links between variables. Its systematic, ordered, and objective nature

distinguishes it. (Jamil,2022)
Characteristics:

To collect numerical data, quantitative research uses procedures such as surveys,
experiments, and statistical analysis. The core premise of quantitative research is
objectivity, which is attained through reducing researcher impact on data and using
standardized metrics. Findings from quantitative research may frequently be
generalized to wider groups by using appropriate sampling strategies. Hypothesis
testing and the study of the statistical significance of correlations are common features
of quantitative research. Data in quantitative studies are subjected to rigorous
statistical analyses, which include descriptive statistics, inferential statistics, and

regression analysis. (Udalov,2021)
3.3.3 Justification for Using the Quantitative Method

Examining the influence of crude oil and alternative energy sources on the Indian
economy involves a thorough examination of a plethora of economic indicators,
statistical models, and numerical datasets. The quantitative technique is suitable for
dealing with this analysis's data-intensive nature. Economic phenomena, particularly
those relating to crude oil pricing, energy consumption, and economic indicators, lend
themselves well to objective measurement using quantitative data, which aligns with

the study's objectivity mandate. (Bekun,2022)

Quantitative approaches provide an ideal platform for investigating causal linkages
and empirically evaluating hypotheses, allowing the study to thoroughly analyze the
causal links between variables. This method allows for the generation of findings that
have greater applicability outside the study's specific temporal and contextual

limitations, contributing to the corpus of knowledge on the topic. This approach
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encourages methodological uniformity in data collection and analysis, increasing the
likelihood that the study's findings will be repeated and validated by other researchers.
(Ferrer, 2018)

3.4  Research Design
3.4.1 Descriptive Research Design

A descriptive research design is a methodical strategy for gathering, summarizing,
and presenting data in order to provide a comprehensive description of a specific
event or subject. Its major goal is to provide fundamental answers to fundamental

concerns concerning the "what" and "how" of a phenomenon.
Characteristics:

Data collection methods used in descriptive research include surveys, observations,
content analysis, and historical research. It promotes objective and factual reporting in
order to present an accurate portrayal of the issue under examination. Descriptive
research frequently captures data at a particular point in time or over a very short
period of time, offering a picture of the phenomena. There is no attempt to
demonstrate causal correlations between variables in descriptive research, as opposed
to explanatory research. Descriptive statistics are frequently used to summarize and

show acquired data. (Muneer,2005)
3.4.2 Exploratory Research Design

When there is limited prior knowledge, an exploratory research strategy is utilized to
get a deeper understanding of a phenomenon or to produce insights. It investigates the

underlying variables and processes to answer the "what" and "why" questions.
Characteristics:

Methods used in exploratory research to acquire data include interviews, focus
groups, surveys, and literature reviews. It is open-ended and discovery-oriented,
allowing for the formation of hypotheses or theories. Exploratory research frequently
employs qualitative data analysis to identify patterns, themes, and new viewpoints.
Researchers can adjust the study process in response to new results, making it a
flexible and iterative approach. Exploratory research is frequently utilized as a

preliminary step before beginning a more formal study. (Wang, 2022)
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3.4.3 Explanatory Research Design
The explanatory research design investigates causal linkages between variables in
order to understand "why" particular occurrences occur. It goal is to identify and

comprehend the factors that can influence an outcome.

Characteristics:

Explanatory research often involves the design and testing of hypotheses in order to
establish causal links. Controlled experiments or quasi-experimental designs are
frequently used to control independent factors and examine their impact on dependent
variables. To assess causality, it largely relies on quantitative data analysis, statistical
tests, and modeling tools. Explanatory research seeks to provide insights that can be
generalized to larger populations or contexts. The fundamental purpose is to
demonstrate a cause-and-effect relationship between variables in order to infer

causality. (Haseeb,2019)

The research design used is determined by the study objectives, nature of the research
questions, data availability, and stage of the research process. Researchers choose the
best design for their study based on their objectives and the level of knowledge
required. Each design has various advantages and fulfills distinct functions in the

research process. (Liu, 2022)

3.4.4 Justification for Using a Descriptive Research Design

The primary focus of this study is a detailed examination of the influence of crude oil
and alternative energy sources on the Indian economy. The descriptive research
design is ideal for systematically elucidating economic indicators, trends, and their
interrelationships. The core study aims are organically associated with the nature of
descriptive research, emphasizing the importance of detailed presentation and
summarization of critical economic variables and patterns. Economic data and
indicators, which form the foundation of this study, are easily accessible, allowing for
full descriptive analysis. Given the plethora of economic data sets and the need for a
full overview of the research issue, the descriptive research design is pragmatically
possible for this study. Because there is no experimental manipulation in this study, a
descriptive research design ensures a non-intrusive approach while allowing for the

analysis of genuine economic data. (L1,2022)
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3.5 Data Collection Method

The chosen data collection approach, is quantitative research utilizing a questionnaire,
in the context of measuring the impact of crude oil and alternative energy sources on

the Indian economy.
Questionnaires are used to collect quantitative data.

Quantitative research entails the systematic collection of numerical data in order to
study patterns, correlations, and trends. Questionnaires are a popular tool for
collecting quantitative data, especially when researching the impact of various factors

on economic indicators. (Zhang,2021)
Reasons for Using Questionnaires:

Questionnaires offer a standardized and structured approach to data collection. This
assures that all respondents are asked the same set of questions, decreasing the
possibility of response bias. The study intends to completely examine the impact of
crude oil and alternative energy sources on the Indian economy. Questionnaires allow
for the efficient collection of data from a large number of responders. Questionnaire
results are intrinsically quantitative, allowing for statistical analysis and hypothesis
testing. This i1s consistent with the quantitative research strategy adopted for the study.
By surveying a representative sample of the population, the study can draw
conclusions and make assumptions about the Indian economy as a whole, increasing

the generalizability of findings. (Sah00,2022)
Method of Sampling:

To ensure the representativeness of the study's conclusions, the collecting of
quantitative data via questionnaires demands a well-considered sampling technique.

The sample procedure is outlined in the following steps: (Sasana, 2017)

e Define the population of interest, which in this case could be Indian residents,
enterprises, or specific economic sectors impacted by crude oil and alternate
energy sources.

e Create a sample frame, which is a list or source from which you will draw

possible respondents. It should include all aspects of the people.
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e Determine an acceptable sample size that balances the demand for statistical
accuracy with resource restrictions. Consider the margin of error and the
confidence level.

e Depending on the characteristics of the population and the study aims, select an
appropriate sampling technique, such as random sampling, stratified sampling, or
cluster sampling.

e Distribute the questionnaires to the chosen sample, guaranteeing a representative
and diverse sample of responders.

e Check the obtained data for accuracy and completeness, and rectify any missing
or inconsistent responses.

e Using statistical software, do quantitative data analysis to evaluate relationships
and draw conclusions about the influence of crude oil and alternative energy

sources on the Indian economy.
3.6  Population and Sampling
3.6.1 Target Population

Indian Residents: This category includes the great majority of people living in India,
whose daily lives, economic activities, and livelihoods are heavily influenced by the

availability, pricing, and sustainability of energy resources.

enterprises and Industries: The Indian economic landscape is dotted with a plethora of
industries and enterprises from a variety of sectors, including energy, manufacturing,
transportation, agriculture, and more. These organizations are crucial in both

consuming and determining energy policies.

Government and Policymakers: At both the federal and state levels, political entities,
regulatory authorities, and policymakers hold tremendous influence in setting energy
policies and economic strategies. Their judgments will have far-reaching

consequences for the Indian economy.

Environmental and Energy Specialists: A critical portion of our target market consists
of researchers, academicians, and specialists specializing in energy and environmental
economics. Their insights are critical in comprehending the intricate relationship

between energy decisions and economic effects.
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3.6.2 Sampling Design
Sample Frame: It is critical to create a complete and up-to-date sample frame. This
requires methodically curating a list or source from which we will draw possible

replies. This framework should include all aspects of the target population.

Sample Technique: Choosing an appropriate sample technique is dependent on the
study objectives and the unique peculiarities of the Indian setting. Random sampling,
stratified sampling, and cluster sampling should all be carefully studied. Random
sampling, for example, ensures that all elements of the population have an equal

chance of being included.

Stratification: Stratification is the process of dividing a target population into
meaningful subgroups (strata) based on specified characteristics such as industry
sector, geographic region, or economic activity, where applicable and useful. This

makes it easier to obtain a more representative sample.

Determining an ideal Sample Size: A critical part of our research is determining an
ideal sample size. The required confidence level, allowable margin of error, and
population variability must all be carefully considered. Larger sample sizes usually

result in higher statistical accuracy.

Sampling Method: The method used to pick respondents, whether human interviews,
internet surveys, telephone surveys, or a combination of these modalities, should be

precisely established to ensure consistency and dependability.

3.6.3 Sample Size Determination

The selection of an adequate sample size is a vital task in our research that requires
precision and careful consideration. The sample size is determined by factors such as
the desired level of confidence, the margin of error tolerance, and the inherent
variability in the population. To ensure statistical validity, there are statistical

formulas or software tools to calculate the requisite sample size. (Salim,2012)
3.7  Data Analysis and Interpretation
3.7.1 Data Analysis Method

1. Descriptive statistics will be utilized to provide a preliminary summary of the

data acquired via the questionnaire approach. This comprises mean (average),
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median (middle value), mode (most frequent value), and variability metrics
like standard deviation and range. Descriptive statistics will aid in

summarizing and presenting essential data aspects. (Qayyum,2021)

Based on the sample data, inferential statistics will be used to draw
conclusions and make inferences about the larger population. This entails
testing hypotheses and estimating metrics like population means and

proportions. (Abbasi,2022)

Hypothesis testing will be utilized to determine whether or not there are any
statistically significant relationships or differences between variables.
Hypothesis testing, for example, can assess whether there is a substantial
difference in economic indicators between times of high and low crude oil
prices.

Regression analysis will be used to investigate and quantify the correlations
between independent factors (like energy costs) and dependent variables (like
economic growth or inflation). Multiple regression analysis can account for a
variety of economic aspects.

Understanding the strength and direction of correlations between variables can
be aided by correlation analysis. It can, for example, analyze the relationship

between energy usage and GDP growth. (Wan, 2022)

Interpretation of Results:

look for any discernible patterns or trends in the data, such as correlations
between energy price swings and economic indicators.

For hypothesis testing, evaluate the statistical significance of the results. This
includes analyzing whether the data-observed associations are likely to hold in
the larger population.

Explain how findings affect the Indian economy, policymakers, enterprises,
and other stakeholders. For example, during periods of high oil costs, we may
examine the economic benefits of shifting to alternative energy sources.
Identify the study's shortcomings, such as data limits or assumptions made,

and offer the next research topics.
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e The research report will offer the findings and interpretation in a clear and
orderly manner. Tables, charts, and narratives will be used to effectively

communicate the findings.
3.8  Ethical Consideration
1. Informed Consent and Privacy:

Prior to data collection, all possible respondents will be given clear and complete
information about the study's purpose, aims, and how their data will be used.
Respondents will be asked for informed consent, and they will have the choice to
participate willingly. Participants' consent will be documented, and they will be
notified that they may withdraw from the study at any moment without penalty. To
protect respondents' privacy, all acquired data will be anonymized. Personal
identifiers will be erased, and any potentially identifying data will be converted or
aggregated to prevent individual responders from being identified. The researchers
will keep all data collected confidential. Only approved members of the research team

will have access to this information. (Destek, 2022)
2. Reliability and validity:

To improve data collecting validity, the study will use well-established research
instruments and techniques. Questionnaires and data collection methods will be
devised to accurately measure the intended constructs. Pilot testing will also be used
by the researchers to refine and validate the survey tools. To improve the research's
reliability, the data-gathering process will be standardized, and data will be obtained
uniformly from all respondents. Internal consistency can be assessed using statistical

tests for reliability, such as Cronbach's alpha for questionnaire questions. (Gozgor,

2016)
3. Data Accuracy:

Researchers will take great care to guarantee that the data collected is accurate. Data
entry and coding methods will be properly carried out, and data cleaning processes
will be used to discover and correct problems. The study process will be transparently
described in the research report, including data collection, analytic methodologies,

and findings. Any limits or potential bias sources will be disclosed. (Bondia, 2016)
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