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Abstract: Chocolate, a globally cherished commodity, reflects shifting consumption patterns influenced by processing
methods. This study explores the dynamic chocolate industry, acknowledging higher consumption in Europe and the United
States. Anticipated projections place Russia as the second-largest consumer in 2020, highlighting the industry’s evolving global
landscape. Amidst this, India’s chocolate market experiences robust growth, with a projected CAGR of 12.8%. This paper
intricately examines consumer satisfaction with foreign chocolates, emphasizing a comparative analysis with Indian
counterparts. Variables such as cocoa content, bean type, origin, manufacturer, and other factors will be scrutinized to uncover
nuanced preferences across diverse geographies. While chocolate’s universal appeal is evident, this study aims to decode the
factors contributing to global variations. Beyond borders, the research delves into cocoa percentage, bean type, origin,
manufacturer, and country of production, providing a comprehensive understanding of consumer satisfaction and market
dynamics. This research adds value to scholarly discussions and provides practical perspectives for those involved in the
industry. The research aims to guide chocolate manufacturers and marketers by unravelling global preferences, particularly in
India, fostering a nuanced comprehension of this multifaceted industry.
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1. Introduction

Chocolate is a beloved treat enjoyed by people across the globe, transcending cultural boundaries and age groups. Its rich and
indulgent flavor makes it a culinary delight, often associated with celebrations, gifts, and personal indulgence [1]. The journey
of chocolate begins with the cacao tree, scientifically known as Theobroma cacao. This tropical tree flourishes in specific
climates, with West Africa being the primary region for cacao cultivation due to its ideal growing conditions. The beans
harvested from these cacao trees undergo a multi-stage process to transform into the chocolate products we savor today [2].

In India, chocolate has carved out a significant niche in the confectionery market. The country ranks among the top 20
consumers of chocolate globally, reflecting a growing appreciation for this delectable treat [3]. The Indian chocolate industry
was valued at approximately US$ 1.9 billion in 2020, and it is projected to grow significantly in the coming years. Analysts
forecast that the market will exhibit a Compound Annual Growth Rate (CAGR) of 12.1% from 2021 to 2026 [4]. This rapid
expansion is driven by several factors, including the rising popularity of chocolate-based baked goods, confectioneries, and
desserts. Moreover, the emergence of healthier chocolate options such as sugar-free, organic, gluten-free, and low-calorie
variants has further fueled the market's growth [5].
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Key players in the Indian chocolate market include prominent companies like Ferrero India Private Limited, Nestle India
Limited, Mondelez India Foods Private Limited, Gujarat Cooperative Milk Marketing Federation Ltd, Mars International India
Private Limited, Hershey India Private Limited, Surya Food & Agro Ltd, Global Consumer Product Private Limited, Lotus
Chocolate Company Limited, and ITC Limited. These companies have established a strong presence in the market, offering a
diverse range of products to cater to various consumer preferences [6].

On a global scale, the chocolate market is anticipated to experience steady growth, projected to reach a comprehensive market
size of US$ 182.090 billion by 2025, up from US$ 137.599 billion recorded in 2019. This equates to a CAGR of 4.78% during
the forecast period. The demand for chocolate is influenced by various factors, including consumer preferences, health
consciousness, and emerging trends in the food industry [7].

One notable trend within the chocolate market is the increasing popularity of dark chocolate. This segment has seen substantial
growth due to the numerous health benefits associated with dark chocolate consumption. Rich in flavonoids, dark chocolate
has been linked to various health advantages, including reduced anxiety, improved mood, and lower risks of cardiovascular
discases [8]. As consumers become more health-conscious and aware of the benefits of dark chocolate, its demand is expected
to rise. This growing awareness has prompted manufacturers to innovate and offer a wider range of dark chocolate products to
cater to this trend [9].

In India, the chocolate market has witnessed significant changes over the years. The market's valuation reached US$ 2.4 billion
in 2022, with projections indicating an increase to US$ 4.1 billion by 2028 [10]. This growth translates to a CAGR of 8.8%
from 2023 to 2028, showcasing the ongoing evolution of the chocolate industry in the country. A key factor contributing to the
heightened demand for dark chocolate in India is its reduced sugar content, which aligns with the increasing awareness
surrounding the health implications of excessive sugar consumption [11]. As chronic conditions like diabetes become more
prevalent, consumers are actively seeking healthier alternatives, making dark chocolate a preferred choice [12].

The factors driving the growth of the Indian chocolate market are multifaceted. Firstly, the rising disposable income of
consumers has led to increased spending on premium chocolate products [13]. As the standard of living improves, consumers
are more willing to indulge in higher-quality chocolates that offer unique flavors and ingredients. Additionally, the expanding
urban population and the growing trend of gifting chocolates during festivals and special occasions have further contributed to
the market's growth [14].

Moreover, marketing strategies employed by key players have played a crucial role in shaping consumer perceptions and
preferences. Companies are increasingly leveraging digital platforms and social media to reach a broader audience and engage
with consumers directly [15]. Innovative advertising campaigns and promotional activities have successfully created awareness
about different chocolate varieties, highlighting their unique attributes and health benefits [16]. This has contributed to a shift
in consumer behavior, with many opting for chocolate products that align with their preferences for taste and health [17].

The market is projected to witness strong
growth during the next five years
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Figure 1: Indian Chocolate market trends and forecast [12]
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The chocolate market's future appears promising, with continued growth anticipated in both global and Indian contexts (Figure
1). As consumers become more health-conscious and seek healthier indulgences, the demand for dark chocolate and other
premium products is likely to rise [18]. Additionally, sustainability and ethical sourcing are becoming increasingly important
considerations for consumers. Brands that prioritize sustainable practices and transparent sourcing will likely resonate with
socially conscious consumers, further enhancing their market position [19].

In chocolate remains a cherished culinary delight that captivates consumers worldwide. The Indian chocolate market is poised
for significant growth, driven by various factors, including the popularity of healthier chocolate options and changing consumer
preferences [20]. As key players continue to innovate and adapt to market demands, the chocolate industry will evolve, offering
exciting opportunities for both producers and consumers alike [21]. The intersection of health consciousness and indulgence
will define the future of chocolate consumption, making it an intriguing area for ongoing research and exploration [22]. As the
chocolate market continues to grow, stakeholders must remain attuned to emerging trends and consumer preferences to harness
the full potential of this delectable industry.

2. Methodology

This study aims to conduct a comprehensive Exploratory Data Analysis (EDA) on a dataset from the Flavors of Cacao
Chocolate Database [9]. This dataset provides a rich collection of information about plain dark chocolate bars, encompassing
reviews, ratings, company and manufacturer details, and the respective countries of cocoa bean origin for each chocolate bar
[23]. The EDA aims to glean insights into the characteristics and trends associated with plain dark chocolate bars, thereby
contributing to a nuanced understanding of this specific category within chocolate products [24].

The dataset comprises a structured collection of variables, including but not limited to:

¢ Reviews and Ratings: Consumer reviews and ratings are pivotal in understanding the subjective perceptions of plain
dark chocolate bars. Analyzing the distribution and patterns of these reviews can provide valuable insights into
consumer preferences, satisfaction levels, and potential areas for improvement [25].

e Company and Manufacturer Details: Information about the companies and manufacturers of the chocolate bars is
crucial for identifying industry leaders, assessing market diversity, and understanding potential variations in product
attributes based on the producer [26].

e Cocoa Bean Origin: The dataset includes information about the countries of origin for the cocoa beans used in each
chocolate bar. This geographical dimension allows for exploring regional preferences, flavour profiles, and the impact
of terroir on the overall chocolate experience [27].

The EDA process will be carried out in several stages, employing statistical and visual methods to extract meaningful insights
from the dataset.

o Descriptive Statistics: Preliminary statistics, such as mean, median, and standard deviation, will be calculated for key
variables such as ratings. This will provide an initial overview of the central tendency and variability within the dataset
[28].

o Distribution Analysis: Histograms and kernel density plots will be generated to visualize the distribution of ratings
and reviews. This analysis will help identify common rating patterns and potential outliers [29].

e Company and Manufacturer Profiling: A comprehensive profiling of companies and manufacturers will be conducted
to understand their market presence, product diversity, and overall influence on the plain dark chocolate segment [30].

e  Geospatial Analysis: Geospatial visualizations, such as choropleth maps, will be utilized to explore the geographic
distribution of cocoa bean origins [31]. This analysis aims to uncover discernible patterns or clusters related to flavour
profiles associated with specific regions.

e Correlation Analysis: Pearson correlation coefficients will be computed to identify potential relationships between
variables, such as the correlation between ratings and the origin of cocoa beans [32].

3. Visualization

Exploratory Data Analysis (EDA) plays a crucial role in understanding factors influencing consumer preferences and industry
trends in the chocolate landscape. EDA dissects consumer reviews, ratings, and sentiments, revealing insights into memorable
chocolate attributes [33]. Analyzing descriptive terms uncovers flavour profiles, textures, and quality attributes that resonate
with consumers, guiding manufacturers in product development [34]. Using statistical and visual methods, EDA identifies the
dataset’s trends, patterns, and correlations, aiding a nuanced understanding of distribution, outliers, and variables. This includes
exploring the connection between cocoa bean origins and consumer satisfaction, revealing terroir’s impact on chocolate
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preferences [35]. Ultimately, EDA enhances product development, guiding manufacturers in addressing market gaps and
tailoring offerings to evolving consumer demands, informing strategic decision-making [36].

: Rating, dtype: object

Figure 2: Distribution of chocolate ratings

Figure 2 depicts the dataset’s rating distribution, with percentages indicating consumer sentiment. Examining this distribution
helps gauge overall satisfaction with chocolate products [37]. A skewed distribution towards higher ratings suggests a content
consumer base, while a more even distribution indicates diverse preferences and experiences [38].

Figure 3: Bar plot distribution of chocolate ratings

Figure 3 illustrates the distribution of chocolate ratings in the dataset using a bar plot generated with Plotly. The bars, each
corresponding to a specific rating, give a quick and intuitive understanding of the prevalence of different consumer satisfaction
levels [39]. The vertical axis represents the count or percentage of chocolate bars associated with each rating, while the
horizontal axis displays the distinct rating categories [40]. Each bar height is proportional to the frequency of chocolate bars
receiving a particular rating, allowing for easy identification of predominant satisfaction levels [41]. Madagascar’s prominence
at the top of the list suggests a significant representation of chocolates sourcing their beans from this region. This observation
may indicate the distinctive flavour profiles associated with Madagascar’s cocoa beans, contributing to the popularity of
chocolates from this locale [42].

Notably, in Figure 4, the matrix indicates a lower level of correlation between these two variables. This finding suggests that
the numerical representation of cocoa content in a chocolate bar does not exhibit a strong linear relationship with the assigned
ratings in the dataset under analysis [43].
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Figure 4: Correlation matrix between Rating and Cocoa Percentage

A correlation coefficient closer to zero signifies a weaker association, and in this instance, it implies that consumers’ subjective
evaluations of chocolate, as reflected in the ratings, are not heavily influenced by the specific cocoa percentage. By employing
this visual representation, we aim to provide a brief and visually engaging summary of the key attributes consumers find most

memorable in their chocolate experiences. The vertical axis likely represents the manufacturer names, while the horizontal axis
denotes the average ratings.
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Figure 5: The top 30 chocolate manufacturers with the highest distribution worldwide

Figure 5 provides a ranked overview of chocolate manufacturers based on their products’ global prevalence and distribution.
The vertical axis represents the chocolate count, and the horizontal axis lists the top 30 manufacturers by distribution and
production value. Bar lengths signify the global reach and prevalence of each manufacturer’s chocolate bars.

Venezuelan beans are the most utilized, followed by Peru, the Dominican Republic, and Ecuador, indicating their prevalence.
Interestingly, among the top 5 company locations, India doesn’t prominently feature in terms of bean origin. This suggests that,
despite numerous manufacturers, a significant portion of cocoa is imported, particularly from the top countries mentioned. This
highlights the global nature of the chocolate supply chain between cocoa-producing and chocolate-manufacturing nations.
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Figure 6: The top 10 most memorable characteristics in chocolates as identified by reviewers

Figure 6 provides a brief, visually compelling summary of prevalent themes in the dataset. The bar plot displays the frequency
of each characteristic, offering immediate insights into dominant descriptors used by reviewers. This visualization reveals
subjective experiences that strongly resonate with consumers. The top 10 characteristics, expressed through frequently used
words like “rich” and “creamy,” offer a snapshot of attributes contributing to chocolate memorability, aiding both consumers

and manufacturers.
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Figure 7: A violin plot comparing chocolate ratings based on manufacturer location

Figure 7 provides a nuanced perspective on the performance of Indian-based chocolate manufacturers in consumer ratings. The
violin plot highlights rating distribution and density, revealing that Indian companies may not perform as well as the top 5
locations. This suggests potential areas for improvement in the Indian chocolate industry. The analysis of words used to describe
Indian chocolates, including negative terms like “sour” and “rubber,” indicates specific attributes or flavour profiles that may
not resonate positively with the current market.

The horizontal axis likely lists various locations, while the vertical axis indicates the number of companies in each location.
The dominance of the United States is evident, highlighting its substantial role in housing a notable number of chocolate
companies. Alongside the USA, other prominent countries such as France, Canada, the United Kingdom, and Italy contribute
significantly to the global landscape of chocolate manufacturing. The bar plot visually emphasizes the varying degrees of
presence in different locations, providing a quick and intuitive understanding of distribution patterns.
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Figure 8: Depicts the two companies based in India, both exclusively utilizing Indian chocolate beans

Figure 8 reveals lower average ratings (2.50 and 2.75) for Indian chocolate entities, contrasting with the broader dataset. This
indicates potential challenges in the manufacturing processes, prompting a need for improvement. Lower ratings may signal
issues with flavour profiles, textures, or quality attributes, urging a closer examination of manufacturing practices, product
formulations, and overall quality control. Understanding specific factors contributing to lower ratings can guide strategic
decision-making, enabling targeted improvements for enhanced consumer satisfaction and competitiveness in the broader
chocolate market. This suggests that chocolates with more ingredients may, on average, have slightly lower ratings. The decline
in ratings may be due to the complexity introduced by more ingredients, potentially leading to challenging flavour profiles and
a less harmonious taste experience for consumers.
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Figure 9: Bar plot illustrating the top 5 countries utilizing chocolate beans from India

Figure 9 offers a brief snapshot of the global utilization of Indian cocoa, with the USA leading, followed by Belgium, the UK,
India, and Austria. The USA’s dominance emphasizes its global influence, while Belgium and the UK highlight Indian cocoa’s
role in European chocolate traditions. India’s presence in the top 5 underscores its significance as a cocoa producer and
consumer in the global chocolate industry.
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Figure 10: Choropleth plot on a world map to visualize the average ratings of chocolate by bean origin and emphasis on
China

In Figure 10, China’s beans receive exceptionally high ratings, signifying a noteworthy recognition of the quality and appeal
of chocolates produced with Chinese cocoa beans. This observation may reflect the growing prominence of China in the world
of cocoa production and the evolving reputation of its cocoa in the chocolate industry. Furthermore, the revelation that India is
performing exceptionally well, surpassing larger players like the USA, emphasizes the diverse and competitive nature of the
global chocolate market. The observation later was made that only one company utilizes Chinese cocoa beans to produce
chocolate, which significantly influences this high average rating. The limited number of companies utilizing Chinese cocoa
also raises questions about the untapped potential of this origin. These two companies, both based in the USA, have consistently
demonstrated a commitment to utilizing Indian beans, establishing themselves as frontrunners in this aspect. The sustained
leadership of Dandelion and Arete underscores their strategic approach to sourcing, emphasizing the unique qualities and
flavours associated with Indian cocoa.
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Figure 11: top bean origin places in India, specifically

Showcasing Anamalai and Kerala as leading producers of cocoa beans provides a focused and insightful overview of the
domestic cocoa production landscape (Figure 11). The prominence of Anamalai and Kerala suggests that these regions
significantly contribute to India’s cocoa bean production. Anamalai, a mountain range in the Western Ghats, and Kerala, a state
known for its diverse agricultural output, emerge as key players in cultivating cocoa beans. This information holds significance
for the Indian chocolate industry and stakeholders in the global cocoa supply chain. For the Indian chocolate industry,
understanding the primary bean origin places enables better sourcing strategies, quality control, and potential regional branding.
For global stakeholders, this insight clarifies the regional diversity within India’s cocoa production, aiding in assessing the
overall quality and characteristics of Indian cocoa.
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4. Conclusion

In conclusion, our comprehensive analysis of the diverse figures in this study has woven together a nuanced understanding of
the intricate world of chocolate. From the global distribution of consumer ratings to the strategic choices made by manufacturers
in sourcing cocoa beans, each figure has contributed a thread to the rich tapestry that defines the chocolate industry. The
choropleth map revealed unexpected leaders in cocoa quality, with China and India emerging as noteworthy contributors to the
global market, challenging preconceived notions. The topography of bean-origin places in India highlighted the significant role
played by regions like Anamalai and Kerala, emphasizing the regional diversity within the country’s cocoa production. The
global dynamics of chocolate manufacturing, showcasing the USA’s dominance in utilizing Indian cocoa and the enduring
commitment of companies like Dandelion and Arete to specific bean origins.

Moreover, exploring the relationship between ingredient counts and chocolate ratings provided valuable insights for
manufacturers seeking to balance flavour complexity with consumer satisfaction. In this journey through the figures, we’ve
uncovered data and a narrative that speaks to the evolving preferences, strategic decisions, and diverse flavours that collectively
shape the global chocolate experience. As we savour the richness of these insights, it becomes evident that the world of
chocolate is as complex and diverse as the flavours it offers, inviting further exploration and appreciation.

4.1. Future Work

As we conclude this exploration into the intricacies of dark chocolate, a natural extension of this research lies in delving into
the world of milk chocolate. Examining milk chocolate data would provide a complementary perspective, offering insights into
the distinct preferences, flavour profiles, and market dynamics associated with this widely consumed variety. Exploring the
interplay between milk chocolate characteristics, regional origins, and consumer ratings could uncover valuable patterns and
trends. Beyond chocolate types, investigating the influence of additional variables, such as organic or fair trade certifications,
on consumer preferences could contribute to a more comprehensive understanding of ethical and sustainable practices within
the industry. Moreover, an in-depth analysis of the temporal trends in consumer preferences over different years could capture
evolving patterns and shed light on emerging market dynamics. Considering the growing interest in health-conscious choices,
exploring the intersection of chocolate and health-related attributes, such as alternative sweeteners or superfood inclusions,
could present a fascinating avenue for future research. This multidimensional approach promises to enrich our understanding
of the chocolate landscape, offering valuable insights for consumers, manufacturers, and stakeholders.
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