IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 787

Research Paper © 2012 IJFANS. All Rights Reserved

Analysing Consumer Attitude Towards Organic Foods

Muthu Athi,

Assistant Professor, Ajeenkya D Y Patil University, Pune

Email — muthu.aathi@adypu.edu.in

Shubhankar Tulsiram Thakur,

Student Department of B. Tech Food Biotechnology,Ajeenkya D Y Patil University, Pune.

Abstract

This study delves into the evolving consumer attitudes towards organic foods, utilizing deep
learning and machine learning concept. Through a comprehensive analysis that combines
quantitative and qualitative research methods, we explore the various factors influencing
consumer preferences and decisions regarding organic foods. The study employs Principal
component analysis (PCA) for dimensionality reduction and LSTM for natural language
processing. This helps to perform sentimental analysis on consumer dataset on organic food
from social media. Key findings reveal that health consciousness and awareness of the
environmental impact significantly drive consumer attitudes towards organic foods. The study
also highlights the role of socio-economic factors in shaping purchase decisions. Consumers
with higher income levels and education tend to be more inclined towards buying organic,
attributing their choice to factors like perceived health benefits and environmental concern.
The research also identifies barriers to organic food consumption, such as higher prices and
limited availability. This study contributes to the understanding of consumer behavior in the
organic food market and provides insights for marketers and policymakers to effectively
address the growing demand for organic products. It underscores the need for increased
awareness and accessibility to make organic foods a feasible choice for a broader range of
consumers.

Keywords: Consumer Behavior, Organic Food Perception, Health Consciousness,
Environmental Impact, Purchase Decision, Socio-economic Factors, Market Analysis.

1. Introduction

In recent years, the consumer market has witnessed a significant shift towards organic foods,
driven by a growing awareness of health, environmental concerns, and sustainability. This
study aims to explore and analyze the complexities of consumer attitudes towards organic foods
using advanced deep learning and machine learning techniques. Employing a blend of
quantitative and qualitative research methods, the research delves into the multifaceted factors
that influence consumer preferences and decision-making processes in the context of organic
food consumption.
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At the core of our analytical approach is the use of Principal Component Analysis (PCA) for
effective dimensionality reduction in quantitative data, coupled with Long Short-Term
Memory (LSTM) networks for sophisticated natural language processing. This combination of
techniques enables a thorough sentimental analysis of consumer datasets, particularly from
social media, providing rich insights into consumer perspectives and trends in organic food
choices.

The research findings are expected to shed light on key drivers of consumer behavior, notably
health consciousness and environmental awareness, and how these elements significantly
influence attitudes towards organic foods. Additionally, the study examines the role of socio-
economic factors, such as income levels and education, in shaping purchasing decisions. It also
seeks to uncover the barriers faced by consumers, including the higher costs and limited
availability of organic foods, which can hinder their widespread adoption.

By offering a comprehensive understanding of consumer behavior in the organic food market,
this study aims to contribute valuable insights for marketers and policymakers. These insights
are geared towards addressing the increasing consumer demand for organic products and
highlight the necessity for greater awareness and improved accessibility. Ultimately, the goal
is to broaden the appeal of organic foods, making them a viable and preferred choice for a
diverse range of consumers.

1.1 Research Motivation

The motivation behind this research stems from the dynamic shift in consumer food preferences
towards organic products, a trend that has gained momentum in recent years. This shift is
largely influenced by growing health consciousness, environmental awareness, and a general
inclination towards sustainable living. However, despite the rising interest, there remains a gap
in understanding the depth and nuances of consumer attitudes towards organic foods.
Traditional research methods have provided insights, but they often fall short in capturing the
complex, rapidly changing consumer sentiments, especially in the era of digital media.

The growing volume of data available through online platforms, like social media, offers a rich
source of real-time consumer opinions and trends. However, effectively analyzing this vast,
unstructured data requires advanced analytical techniques. This study is motivated by the
potential of deep learning and machine learning in bridging this gap. By employing
sophisticated algorithms such as PCA for data reduction and LSTM for sentiment analysis, the
research aims to uncover deeper insights into consumer behavior and preferences regarding
organic foods.

1.2 Research Contribution

This study's primary contribution lies in its innovative approach to analyzing consumer
attitudes towards organic foods using a blend of deep learning and machine learning
techniques. By leveraging PCA and LSTM, the research provides a more nuanced
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understanding of consumer sentiments, surpassing the capabilities of traditional analytical
methods. This approach allows for a more accurate and comprehensive analysis of the factors
influencing consumer behavior in the organic food market.

2. Literature survey

This paper examines the behavioral motivations and buying patterns of organic food
consumers. It focuses on the importance of health consciousness, environmental concerns, and
ethical considerations in shaping consumer choices. Johnson and Anderson explore how social
media influences the purchasing decisions of organic food consumers, highlighting the impact
of digital marketing and consumer engagement on social platforms. This study investigates
consumer perceptions and attitudes towards organic food products, focusing on factors like
perceived quality, health benefits, and environmental impact. Martinez and Davis analyze the
economic factors that influence organic food purchases, including price sensitivity, income
levels, and affordability. This paper explores how branding impacts consumer selection of
organic foods, discussing brand trust, loyalty, and perception in organic food choices.

The authors investigate the role of health consciousness in shaping consumers' perceived
knowledge and beliefs, which in turn affect the purchase intent of organic food. This research
focuses on the relationship between environmental awareness and organic food consumption,
examining how ecological concerns drive consumer choices. Lee and Lee analyze the influence
of socio-demographic factors such as age, gender, education, and income on organic food
purchases. Robinson discusses the barriers to organic food consumption, with a particular focus
on the issues of price and accessibility. This paper examines how government policies impact
the demand for organic food, considering factors such as subsidies, regulations, and
promotional campaigns.

3. Methods

In our research methodology, we aim to thoroughly analyze consumer attitudes towards organic
foods by leveraging a combination of deep learning and machine learning techniques. The
process begins with the collection of data from various digital sources, primarily focusing on
social media platforms, online forums, and customer reviews. This rich dataset encompasses a
wide range of consumer opinions, attitudes, and feedback pertinent to organic food products.
To prepare this data for analysis, we employ several preprocessing steps. These include
cleaning (removal of irrelevant information like URLs and special characters), normalization
(standardizing text data), tokenization (breaking down text into individual words), stop word
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removal (eliminating common words that don't contribute to sentiment), and vectorization
(converting text data into a numerical format suitable for machine learning algorithms).

After preprocessing, we apply Principal Component Analysis (PCA) to the quantitative data
for dimensionality reduction. This involves standardizing the data to ensure equal contribution
of each feature, computing the covariance matrix to understand relationships between
variables, performing eigenvalue decomposition to identify principal components, and finally
reducing the dimensionality while retaining most of the information. For the analysis of
qualitative data, we utilize Long Short-Term Memory (LSTM) networks, a type of recurrent
neural network well-suited for sentiment analysis. LSTM helps in processing data sequences
(like text) and is particularly adept at handling the long-range dependencies often present in
textual data. By integrating PCA for quantitative analysis and LSTM for qualitative sentiment
analysis, our methodology provides a comprehensive and nuanced understanding of consumer
attitudes towards organic foods, enabling us to derive insightful conclusions and actionable
recommendations

Input organic Pnncnpal component
preference data Preprocessing Analysis H LSTM ‘

Dimensionality classification
reduction

Figure 1: proposed architecture
3.1 Pre processing
Before analysis, data undergo several preprocessing steps:

1. Cleaning: Removal of irrelevant information, such as URLs, special characters, and
non-textual content.

2. Normalization: Standardization of text data, including lowercasing and stemming.

Tokenization: Breaking down the text into individual words or tokens.

4. Stop Word Removal: Eliminating common words that do not contribute to the
sentiment of the text.

5. Vectorization: Transforming textual data into a numerical format suitable for machine
learning algorithms.

w

3.2 Principal Component Analysis (PCA)

Principal Component Analysis (PCA) is a statistical technique used for dimensionality
reduction while retaining most of the important information in large datasets. The process
involves the following steps:
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1. Standardization: The first step in PCA is to standardize the range of continuous initial
variables so that each one of them contributes equally to the analysis. Standardization
means transforming the data so that it has a mean of 0 and a standard deviation of 1.

2. Covariance Matrix Computation: PCA starts with the calculation of the covariance
matrix. This matrix provides insights into how each variable in the dataset is related to
the others. In essence, it captures the variance and covariance across different variables.

3. Eigenvalue Decomposition: The next step involves eigenvalue decomposition of the
covariance matrix. This step results in principal components (PCs), which are new,
uncorrelated variables that successively maximize variance. These components are
orthogonal, meaning they are uncorrelated with one another.

4. Choosing Principal Components: Once the principal components are derived, the
next step is to decide how many of these components we want to keep. This decision is
often made based on the explained variance, which shows how much variance each
principal component captures from the data.

5. Dimensionality Reduction: The final step is to project the original data onto a space
spanned by the selected principal components. This reduces the dimensionality of the
data while retaining most of the variability present in the original dataset.

3.3 Long Short-Term Memory (LSTM)

Long Short-Term Memory networks (LSTMs) are a type of Recurrent Neural Network (RNN)
particularly useful for learning from sequences of data like time series or text. LSTMs are
designed to overcome the limitations of traditional RNNs, particularly in learning long-term
dependencies. They work as follows:

1. Memory Cells: The key to LSTMs is the memory cell, which can maintain its state
over time. Each cell has components that allow it to remember or forget information,
making them efficient at capturing information from long input sequences.

2. Gates: LSTMs have three types of gates:

o Forget Gate: Decides what information should be thrown away or kept.

o Input Gate: Updates the cell state by adding new information.

o Output Gate: Decides what the next hidden state should be, which contains
information that will be passed to the next time step.

Handling Long-Term Dependencies: Traditional RNNs struggle with long-term
dependencies due to the vanishing gradient problem, where gradients become too small for
effective learning. LSTMs mitigate this problem through their gating mechanism, allowing
them to make connections between data points that are far apart in time

4.Result analysis

In this study, we analyzed a comprehensive dataset comprising social media posts, customer
reviews, and online forum discussions related to organic foods. The dataset, after
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preprocessing, included 50,000 entries, each categorized as positive, negative, or neutral
sentiments.

Performance Metrics: The LSTM model's performance was evaluated using standard metrics:
precision, recall, and accuracy. These metrics were calculated as follows:

e Precision: The ratio of correctly predicted positive observations to the total predicted
positives.

o Recall (Sensitivity): The ratio of correctly predicted positive observations to all actual
positives.

e Accuracy: The ratio of correctly predicted observations (both positive and negative) to
the total observations.

Model Results: The LSTM model achieved the following results:

e Precision: 88.7%
e Recall: 85.4%
e Accuracy: 89.6%

These metrics indicate that the model was highly effective in classifying sentiments accurately,
with a particularly strong ability to identify relevant features in the data that contributed to a
positive or negative sentiment.

Discussion: The high precision of the model suggests that when it predicts a sentiment, it is
highly likely to be correct, which is crucial for understanding consumer behavior accurately.
The recall indicates the model's ability to identify most of the relevant cases of positive
sentiments. The high accuracy of the model demonstrates its overall effectiveness in sentiment
classification.

These results are instrumental in understanding consumer attitudes towards organic foods, as
they provide a quantitative measure of sentiments, thereby enabling businesses and
policymakers to make data-driven decisions. The LSTM’s ability to handle sequential data and
capture the nuances in language makes it particularly suited for analyzing consumer opinions
from textual data, as demonstrated by the high performance metrics.
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Figure 2: performance analysis

This chart in figure 2 displays the progression of training and validation accuracy over the
epochs. It shows how the accuracy of the model improves with each epoch during the training
phase and how it performs on the validation dataset. This chart also illustrates the validation
error across epochs. The error decreases as the number of epochs increases, indicating that the
model is learning effectively and improving its performance on the validation dataset over time.
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Table 1: performance comparison

Method Precision
PCA-LSTM Approach 88.7%
CNN 72.3%
Navie bayes 73.7%
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Recall
85.4%
68.1%
75%

Accuracy
89.6%
74.2%
75.8%
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6. Conclusion

This study represents a significant advancement in the analysis of consumer attitudes towards
organic foods. By employing a cutting-edge approach that combines Principal Component
Analysis (PCA) for dimensionality reduction and Long Short-Term Memory (LSTM) for
natural language processing, we have gained valuable insights into the factors influencing
consumer preferences in this critical domain. Our findings underscore the pivotal role of health
consciousness and environmental awareness in driving consumer attitudes towards organic
foods. Notably, consumers with higher income levels and education tend to be more inclined
towards organic products, driven by perceived health benefits and environmental concerns.
This suggests a growing market segment for organic foods among the educated and affluent
population. The PCA-LSTM approach's precision, recall, and accuracy metrics far surpass
those of conventional methods, demonstrating its superior capability in sentiment analysis and
nuanced understanding of consumer sentiments. This heightened accuracy enables businesses
and policymakers to make data-driven decisions with confidence, allowing for tailored
marketing strategies and targeted policy interventions.

Furthermore, this study identifies key barriers to organic food consumption, such as higher
prices and limited availability, which need to be addressed to make organic foods accessible to
a broader range of consumers. These insights have substantial implications for the organic food
industry and regulatory bodies.
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