


Judging the Blazes of Satisfaction: An Analytical Study about Domestic LPG Consumers in Kerala, India

ABSTRACT
The present study evaluates the degree of satisfaction of consumers of Liquefied Petroleum Gas (LPG) by focusing on service-related factors like easiness in booking, promptness in delivery, safety precautions, customer care services, and overall satisfaction, as well as demographic factors like gender, age, educational attainment, and monthly income. An organised questionnaire was applied to gather first-hand data from 210 home LPG customers, and chi-square tests, cross-tabulation, and descriptive statistics were used to evaluate the responses. The findings show that while customer care service was the least satisfactory aspect, consumers were very satisfied with the easiness in booking and safety precautions, and moderately satisfied with the promptness in delivery and overall services. Education and monthly income have a considerable impact on satisfaction levels, but gender and age group have lower relationships, according to cross-tabulation and chi-square analysis. The study also found that the overall satisfaction level is comparatively higher among consumers with higher education status than that of lower education status. The study also observed that the consumers with low monthly income are comparatively highly satisfied than those with higher monthly income. Moreover, the study concluded that the overall satisfaction level of consumers of Indane gas distributor is comparatively higher than that of Bharath gas and HP gas distributors. A consumer satisfaction survey serves as a diagnostic tool for supply chain of LPG. By identifying inefficiencies in booking, delivery, safety, and service, it assists distributors and Oil Marketing Companies (OMCs) in streamlining logistics, boosting consumer confidence, and improving service dependability. All of these contribute to a more robust and customer-focused supply chain.
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1. Introduction
In India, Liquified Petroleum Gas (LPG) was the primary domestic cooking fuel for the middle-class and upper-class segments of our society until a few decades ago (Bansal et al., 2013). But today the increasing use of LPG, as the main cooking fuel in India, has drastically altered the country’s energy consumption habits. This offers significant health advantages by preventing the 1.6 million annual respiratory deaths brought on by smoke and other pollutants emitted by inefficient biomass burning in enclosed areas (Dhanabhakyam & Sumathi, 2014). Additionally, it frees women and children from the laborious task of gathering fuel and the health risks that linked with hauling heavy bundles over long distances. The transition from fossil fuel such as coke, charcoal, coal, etc., and traditional fuels like kerosene and firewood to cleaner alternatives has been largely facilitated by government initiatives and rising public awareness of environmental and health concerns.
According to the International Organisation for Standardisation, International Workshop Agreement 11 (ISO/IWA-11), LPG is a hygienic fuel in all respect when compared to other major cooking means, satisfying standards for the highest tier level (Tier 4) (Shen et al., 2018). By offering low-income households subsidised connections, the government’s main initiative, the Pradhan Mantri Ujjwala Yojana (PMUY), has been instrumental in increasing the coverage of LPG. The Indian government has attempted to capitalise on the potential golden thread of cooking fuels, which can be connected to ten sustainable development goals, through a number of policy programs that promote LPG access (“Ujjwala”) and increased subsidies for the poor i.e., “Give it Up” (Gould & Urpelainen, 2018). The percentage of Indian households using LPG increased from about 50% in 2015 to over 99.8% presently. The central and state governments subsequently introduced a number of variants of PMUY plan (Barua & Agarwalla, 2020). As per the LPG profile report released by the Petroleum Planning and Analysis Cell (PPAC), the total number of active domestic LPG consumers served by three government owned public sector Oil Marketing Companies, namely, Indian Oil Corporation Ltd (IOCL), Bharath Petroleum Corporation Ltd (BPCL), and Hindustan Petroleum Corporation Ltd (HPCL), stood at 32.97 crore on 1st April 2025. These consumers were served by a network of 25,542 LPG distributors.
Even if accessibility has increased, consumer happiness will determine how long LPG usage can continue to be sustainable. The concept of satisfaction is multifaceted and includes elements like booking simplicity, prompt delivery, subsidy credit transparency, safety precautions, and grievance redressal procedures. Customer happiness is a major factor in determining service loyalty and repeat business. When it comes to LPG services, measuring consumer satisfaction not only aids businesses such as Indane, Bharat Gas, and HP Gas in improving the quality of their services, but it also helps legislators create rules that are more customer-friendly. Furthermore, demographic variables like age, income, and education may have an impact on how consumers perceive overall happiness and service quality.
To know more about consumer behaviour in the energy industry, this article aims to analyse the degree of satisfaction of LPG consumers in Kerala with regard to demographic characteristics and service attributes.
Literature Review
The slogan “customer satisfaction” is the primary objective of any organisation worldwide. A company can only advance if the performance of its product can satisfy its consumers. A customer is satisfied only when the goods they purchased has fulfilled their expectations. Khan et al. (2009) stated this expectation can include things like cheap cost, high performance, high resistivity, rigidity, etc. with reference to internet banking in India. In a study on telecom sector, Ojo (2010) found that customer satisfaction and service quality are positively correlated. Sandhu and Bala (2011) affirms that service quality becomes an instrumental coefficient in today’s cut-throat economy. Charoenpong (2003) asserts that customer satisfaction is measured by the quality of the services offered. In the present day hyper competitive business world, the service quality has emerged as the success mantra for all services sector (Vinayagamoorthy et al., 2007). Anyon (2009) came to the conclusion that, in addition to lowering the cost of providing social services and health care, gains in public health brought about by the use of cleaner fuels also benefit the larger economy by preventing the negative effects of decreased productivity. Johnson (2012) predicted that 445 million people would switch to LP Gas for cooking by 2015, and that 730 million more would do the same by 2030. Cavalcanti & Lins (2011) reported that by providing customers with useful information about how to handle LPG, LPG distributors can improve their relationships with customers. In order to demonstrate to customers that they are truly making an impact, it is critical for businesses to regularly deliver favourable feedback. Chikwendu (2011) remarked that making LPG accessible to all across socioeconomic groups can be achieved by strategically placing LPG depots across the country to assure uninterrupted product availability and price stability. Kutty (2012) came to the conclusion that LPG is now the safest residential fuel as the number of domestic accidents caused by it has decreased to a negligible 0.23 ppm. According to Jarurungsipong & Rakthum (2012), if the government permits retail LPG prices in all categories to increase to market pricing, LPG use will be drastically decreased. Patil (2012) observed that the gas agency has a solid track record of offering its clients acceptable after-sales services. According to the observations, the majority of consumers have a favourable opinion of that specific gas company and are happy with its services, which include trained mechanics, staff support, and timely and safe delivery. Through the use of a novel, environmentally friendly technology based on methane fermentation and the market segmentation technique, Coello, et al. (2022) have uncovered how the families in the marginal urban area view the reality of use of LPG gas in order to analyse the beliefs, habits, and consumption patterns. Promoting the use of urban biomass as an alternative to LPG gas is intended to encourage sustainable behaviour among inhabitants, as home gas consumption is expensive without the subsidy of Ecuadorian government. 

In the name of the women of households living below the poverty line, the Government of India encourages the promotion of LPG as a hygienic cooking fuel through PMUY, its flagship welfare program. Subsidized LPG connections have been provided to 10.3 crore (103 million) homes since its launch on May 1st, 2016, increasing India’s active domestic user base from 14.52 crore (145.2 million) in 2014 to 31.99 crore (319.9 million) in 2024 (Kumar, 2023). The majority of the existing literature on LPG in India has focused on how government programmes such as DBTL programmes and PMUY facilitate access to and adoption of LPG (Mani et al., 2020). As on April 2025, 10.33 crore beneficiaries had been covered under PMUY since its launch in May 2016. 
Research Gap: Only fewer studies focus on customer satisfaction regarding service quality attributes such as easiness in booking, promptness in delivery, openness in pricing/subsidy, and customer support. Moreover, the comparative research across leading LPG distributors, namely Indane, Bharat Gas, and HP Gas is the minimum. This creates a gap in understanding how satisfaction differs not only across distributors but also among demographic groups, which is crucial for designing effective service improvements and policy interventions. The present study addresses this gap by systematically analysing customer satisfaction with LPG services, testing the influence of demographic variables, and examining distributor-wise differences in satisfaction levels.

2.1 Objectives
1. To examine the level of satisfaction among LPG consumers regarding key service quality dimensions such as easiness in booking, promptness in delivery, subsidy, safety precautions, and customer service.
2. To analyse whether demographic elements like gender, age-group, income-level, and education-status influence the satisfaction levels of LPG consumers.
3. To investigate whether customers of the three main LPG distributors, namely Indane, Bharat Gas, and HP Gas, have significantly different levels of satisfaction.
2.2 Variables
Table 1: Variables used for the study
	Sl. No.
	Independent Variables
	Dependent Variable

	1
	Easiness in booking
	 Satisfaction of LPG consumers

	2
	Promptness in delivery
	

	3
	Openness in pricing/subsidy
	

	4
	Safety precautions
	

	5
	Customer care services
	


2.3 Hypotheses
1. [bookmark: _Hlk207707028]H0: There is no significant association between gender and satisfaction level of LPG consumers.
2. H0: There is no significant difference in the satisfaction level of LPG consumers of different age groups.
3. H0: There is no significant association between education status and satisfaction level of LPG consumers.
4. H0: There is no significant association between monthly income and satisfaction level of LPG consumers.
Material and Methods
Research Design
The research design used in this study is both descriptive and analytical. While the analytical technique was utilized to test the hypotheses about satisfaction across various groups, the descriptive approach was utilized to profile the demographic characteristics of LPG consumers.
Population
Domestic LPG consumers who are registered with India’s three main distributors, Indane, Bharat gas, and HP gas, constitute the population for the study.
Sample Size
The size of sample for the study includes 210 LPG consumers in Kozhikode district of Kerala.
Sampling Design
Stratified random sampling technique is used for selecting the samples for the study. One unit of each of the three gas distributors (Indane, Bharat Gas and HP Gas) were randomly chosen from Kozhikode district in Kerala. Then, 70 consumers are selected from each of those gas distributors. To ensure that various demographic categories, including age, gender, income, and education, were adequately represented, the stratified random sampling technique was used.
Data Source
Primary Data: Primary data are collected using a well-structured questionnaire consisting of two parts. The first part regarding the demographic characteristics of respondents like gender, age-group, education and income. The second section regarding customer satisfaction across varied service quality attributes such as easiness in booking, promptness in delivery, openness in pricing/subsidy, safety precautions, and customer care services. The level of customer satisfaction was measured on a three-point Likert scale (1 = low, 2 = moderate, 3 = high).
Secondary Data: The secondary data are gathered from government publications and scholarly publications on customer satisfaction in energy industry.
2.9 Tools Used for Analysis
Both descriptive and inferential statistical tools were used to analyse the data. Demographic information and data regarding consumers satisfaction were compiled using percentages, mean scores, frequency distribution and bar charts. The inferential tools such as Chi-square test, one-way ANOVA, cross-tabulation tables, etc., are also used for analysing the data.


3. Results and Discussions
3.1 Demographic characteristics of respondents
Table 2: Demographic characteristics 
	Constructs
	Variables
	Number
	%

	
Gender
	Male
	113
	53.81

	
	Female
	97
	46.19

	
	Total
	210
	100.00

	
Age
	Below 30 yrs
	43
	20.48

	
	30 – 50    yrs
	92
	43.81

	
	Above 50 yrs
	75
	35.71

	
	Total
	210
	100.00

	
Educational Status
	Up to Higher secondary
	38
	18.09

	
	Graduation
	116
	55.24

	
	Postgraduation & above
	56
	26.67

	
	Total
	210
	100.00

	
Monthly Income
	Less than Rs.25,000
	61
	29.05

	
	Rs.25,000 – Rs.50,000
	96
	45.71

	
	Above Rs.50,000
	53
	25.24

	
	Total
	210
	100.00

	 
LPG Distributor
	Indane (IOCL)
	70
	33.33

	
	Bharath Gas (BPCL)
	70
	33.33

	
	HP Gas (HPCL)
	70
	33.33

	
	Total
	210
	100.00


Source: Primary data
Table 2 portrays that male and female composition in the respondents are 53.81% and 46.19% respectively. Regarding classification based on age group, highest composition falls under 30 – 50 age group. Majority of the respondents are graduates (i.e., 55.24%). In respect of monthly income, higher proportion of respondents are falling under the category of Rs. 25,000 – Rs. 50,000. Equal number of respondents (i.e., 70 each) who are the consumers of Indane, Bharath gas and HP gas were selected as the sample for the study.   
3.2 Level of Customer satisfaction across service-quality attributes
Table 3: Customer satisfaction across varied service-quality attributes
	Service quality dimension
	Level of Satisfaction
	Total

	
	Low
	Moderate
	High
	

	Easiness in Booking
	19 (9.05%)
	34 (16.19%)
	157 (74.76%)
	210 (100%)

	Promptness in Delivery
	55 (26.19%)
	73 (34.76%)
	82 (39.05%)
	210 (100%)

	Openness in Pricing/Subsidy
	32 (15.24%)
	51 (24.29%)
	127 (60.48%)
	210 (100%)

	Safety Precautions
	13 (6.19%)
	28 (13.33%)
	169 (80.48%)
	210 (100%)

	Customer Care Services
	72 (34.28%)
	90 (42.86%)
	48 (22.86%)
	210 (100%)

	Overall Satisfaction
	39 (18.57%)
	91(43.33%)
	80 (38.10%)
	210 (100%)


Source: Primary data

Fig 1. Chart showing satisfaction of LPG consumers regarding varied service quality dimensions
Table 3 demonstrates the satisfaction level respondents regarding the various service quality dimensions. Regarding “safety measures”, while 80.48% of respondents are highly satisfied, it is only 22.86% in case of “customer care service”. While 74.76% of the respondents are highly satisfied in respect of “ease of booking”, 60.48% are highly satisfied regarding “transparency in pricing/subsidy”. Regarding overall satisfaction, 38.1% consumers are highly satisfied and 43.33% are moderately satisfied.
3.3 Cross-tabulation of Gender vs. Overall Satisfaction Level
[bookmark: _Hlk207708102]Table 4: Overall satisfaction of LPG consumers across gender
	Overall Satisfaction Level
	Male
	Female
	Total

	Low (1)
	22 (56.41%)
	17 (43.59%)
	39 (100 %)

	Moderate (2)
	47 (51.65%)
	44 (48.35%)
	91 (100 %)

	High (3)
	45 (56.25%)
	35 (43.75%)
	80 (100 %)

	Total
	114 (54.29%)
	96 (45.71%)
	210 (100 %)

	Mean Score
	2.2018
	2.1875
	2.1952


Source: Primary data
Table 4 states that the males are comparatively more satisfied than female regarding the overall consumer satisfaction. 
[bookmark: _Hlk207708931]Table 5: Chi-square results of testing significant association between gender and satisfaction-level of LPG consumers
	Test
	value
	df
	Asymptotic Significance (2-sided)

	Pearsonian chi-square
	0.450
	2
	0.798

	Likelihood-ratio
	0.450
	2
	0.798

	Linear-by-linear association
	0.054
	1
	0.816

	Number of valid cases
	210
	
	


Table 5 reveals, since p = 0.798 > 0.05, there is no statistically significant association between gender and overall satisfaction. This denotes that gender does not significantly affect overall satisfaction level of LPG consumers. In other words, the slight increase in the mean score of males is only due to the sampling fluctuations.  
3.4 Cross-tabulation of Age Group vs. Overall Satisfaction Level
Table 6: Overall satisfaction of LPG consumers across varied age groups
	Overall Satisfaction Level
	Below 30 yrs
	30 yrs – 50 yrs
	Above 50 yrs
	Total

	Low (1)
	20 (51.28%)
	11 (28.21%)
	8 (20.51%)
	39 (100 %)

	Moderate (2)
	16 (17.58%)
	47 (51.65%)
	28 (30.77%)
	91 (100 %)

	High (3)
	7 (8.75%)
	32 (40.00%)
	41(51.25%)
	80 (100 %)

	Total
	43 (20.48%)
	90 (42.86%)
	77 (36.67%)
	210 (100 %)

	Mean Score
	1.6977
	2.2333
	2.4286
	2.1952


Source: Primary data
Table 6 points out that, among the LPG consumers of above 50 years, 51.25% are highly satisfied with regard to overall satisfaction. The figures are 40% and 8.75% in case of 30-50 age group and below 30 age group respectively. The mean score is 2.4286 in case of above 50 age group. But the mean score is only 1.6977 in case of respondents of below 30 age group.
Table 7: ANOVA results of testing significant difference in the satisfaction level of LPG consumers of varied age groups
	Source
	Sum of squares
	df
	Mean square
	F-value
	Sig.

	Between groups
	100.22
	2
	50.111
	
0.909
	
0.452

	Within groups
	330.67
	6
	55.111
	
	

	Total
	430.89
	8
	
	
	


Table 7 depicts that since p = 0.452 which is more than 0.05, there is no statistically significant difference between the three age groups regarding their overall satisfaction. The difference in mean scores is only due to sampling fluctuations. 
3.5 Cross-tabulation of Education Status vs. Overall Satisfaction Level
[bookmark: _Hlk207708296]Table 8: Overall satisfaction of LPG consumers across varied education status
	Overall Satisfaction Level
	Up to Higher Secondary
	Graduation
	Post-graduation & above
	Total

	Low (1)
	13 (33.33%)
	19 (48.72%)
	7 (17.95%)
	39 (100 %)

	Moderate (2)
	28 (30.77%)
	47 (51.65%)
	16 (17.58%)
	91 (100 %)

	High (3)
	7 (8.75%)
	48 (60.00%)
	25 (31.25%)
	80 (100 %)

	Total
	48 (22.86%)
	114 (54.29%)
	48 (22.86%)
	210 (100 %)

	Mean Score
	1.8750
	2.2544
	2.3750
	2.1952


Source: Primary data
The mean score of overall satisfaction is the highest among LPG consumers with education status of “post-graduation and above.” But the figure is the minimum (i.e., 1.875) in case of respondents of “up to higher secondary” education status.    
Table 9: Chi-square results of testing significant association between education status and level of satisfaction of LPG consumers
	Test
	value
	df
	Asymptotic Significance (2-sided)

	Pearsonian chi-square
	16.135
	4
	0.003

	Likelihood ratio
	16.264
	4
	0.003

	Linear-by-linear association
	0.022
	1
	0.883

	Number of valid cases
	210
	
	


Since the one-way ANOVA table shows a p-value of 0.003 which is less than 0.05, there is a statistically significant association between overall satisfaction level and education status of consumers.
3.6 Cross tabulation of Monthly Income vs. Overall Satisfaction Level
Table 10: Overall satisfaction of LPG consumers across varied income levels
	Overall Satisfaction Level
	Below 
Rs.25,000
	Rs.25,000 – 
Rs.50,000
	Above
Rs.50,000
	Total

	Low (1)
	5 (12.82%)
	14 (35.90%
	20 (51.28%)
	39 (100 %)

	Moderate (2)
	29 (31.87%)
	48 (52.75%)
	14 (15.38%)
	91 (100 %)

	High (3)
	27 (33.75%) 
	34 (42.50%)
	19 (23.75%)
	80 (100 %)

	Total
	61 (29.05%)
	96 (45.71%)
	53 (25.24%)
	210 (100 %)

	Mean Score
	2.3607
	2.2083
	1.9811
	2.1952


Source: Primary data
While table 10 shows a highest mean score of 2.3607 among LPG consumers of monthly income group of below Rs.25000, it is only 1.9811 among those with monthly income of above Rs. 50,000.
Table 11: Chi-square results of testing significant association between monthly income and satisfaction level of LPG consumers
	Test
	value
	df
	Asymptotic Significance (2-sided)

	Pearsonian chi-square
	20.43
	4
	0.000*

	Likelihood-ratio
	20.56
	4
	0.000

	Linear-by-linear association
	5.22
	1
	0.022

	Number of valid cases
	210
	
	


Since Table 11shows p-value of less than 0.001 (= 0.000), the chi-square test affirms a statistically significant association between monthly income and overall satisfaction of LPG consumers.
3.7 Cross-tabulation of Overall satisfaction of consumers of varied LPG distributors
Table 12: Overall satisfaction of consumers of varied LPG distributors
	
Overall Satisfaction Level
	LPG Distributors
	
Total

	
	Indane
	Bharath Gas
	HP Gas
	

	Low (1)
	7 (17.95%)
	15 (38.46%)
	17 (43.59%)
	39 (100 %)

	Moderate (2)
	29 (31.87%)
	33 (36.26%)
	29 (31.87%)
	91 (100 %)

	High (3)
	34 (42.50%)
	22 (27.50%)
	24 (30.00%)
	80 (100 %)

	Total
	70 (33.33%)
	70 (33.33%)
	70 (33.33%)
	210 (100 %)

	Mean Score
	2.386
	2.100
	2.100
	2.195


Source: Primary data

Fig 2. Chart showing overall satisfaction of consumers of varied LPG distributors

Table 12 shows the mean score of overall satisfaction is the highest among Indane consumers (i.e., 2.386), which is over and above the mean score of overall respondents. In case of Bharath Gas and HP Gas, the mean scores of overall consumer satisfaction are the same (i.e., 2.1) and which is just below the score of the entire respondents. Among the Indane consumers, 42.5% have high overall satisfaction, 31.87% have moderate satisfaction and only 17.95% are placed at low level satisfaction. In case of Bharath Gas and HP Gas, the highest percentage of consumers are placed at low level overall satisfaction.
3.8 Findings
The key findings of the study include the following:
(i) The majority of the LPG consumers in Kerala are highly satisfied with the service quality attributes such as safety precautions, easiness in booking and openness in pricing/subsidy. 
(ii) The level of satisfaction regarding customer care services is too low. 
(iii) Regarding overall satisfaction, higher number of consumers are placed at moderate satisfaction level. 
(iv) [bookmark: _Hlk208177714]Regarding gender-wise analysis, both male and female domestic LPG consumers have almost the same level of overall satisfaction. 
(v) The overall satisfaction level is comparatively higher among domestic LPG consumers with higher education status than that of lower education status. 
(vi) The study observed that there is an association between monthly income and overall consumer satisfaction of domestic LPG consumers. 
(vii) The domestic LPG consumers with low monthly income are comparatively highly satisfied than those with higher monthly income. 
(viii) The mean score of overall consumer satisfaction of Indane Gas distributor is comparatively higher than that of Bharath and HP Gas distributors. 
Based on the findings of the study, following recommendation are suggested:
(i) The LPG distributors have to take rigorous efforts to collect the feedback of their consumers in time regarding their satisfaction. Wherever possible customised services must be provided to meet their requisites in time.
(ii) Efforts should me taken to improve the quality of customer care services.
(iii) Locate the areas with regard to which consumers with lower education status are not yet satisfied and appropriate measures should be executed to satisfy them in all respect.
(iv) Identify the areas where the domestic LPG consumers with higher monthly income are yet to be contented, and take appropriate measures to enhance the level of satisfaction of them also.  
3.9 Summary and Conclusion
[bookmark: _Hlk208178069]The study of satisfaction of LPG consumers in Kerala was conducted by choosing a sample of 210 domestic LPG consumers from Kozhikode district which consists of 70 each of Indane Gas, Bharath Gas and HP Gas agencies. The consumer satisfaction was analysed by considering the service quality such as easiness in booking, promptness in delivery, openness in pricing/subsidy, safety precautions, customer care services and overall satisfaction. The impact of demographic elements like gender, age-group, education-status, monthly income, etc., on consumer satisfaction was also examined. The study also found that while gender and age group do not impact the overall satisfaction of LPG consumers, the education status and monthly income influence it. The study concluded that the overall satisfaction level of consumers of Indane gas distributors is comparatively more than that of Bharath gas and HP gas distributors.
Finally, the study suggests some areas in respect of which further studies may be conducted. The satisfaction level of domestic LPG users in rural and urban areas can be compared. Similarly, analytical study can be conducted to compare the perceptions, levels of satisfaction, and awareness of safety of ordinary domestic LPG users versus domestic households under PMUJ. Longitudinal studies may be conducted to see how changes in service enhancements, digital adoption, or subsidy policies affect the level of satisfaction domestic LPG users.
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