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Abstract: This study explores the correlation between payment statistics and sector-wise gross value added 

(GVA) in the Indian economy from 2011 to January 2023, shedding light on the importance of payment and 

settlement systems. Through regression analysis, the impact of payment statistics on GVA across diverse 

sectors is assessed. The results indicate that, during the specified period, payment statistics do not exhibit a 

significant influence on sector-wise GVA. These findings emphasize the need for further investigation into 

alternative factors driving sector-wise GVA, while underscoring the pivotal role of payment and settlement 

systems in the Indian financial landscape. 

Keywords: Indian economy; gross value added; payment and settlement systems; payment statistics; 

regression analysis 

 

1. Introduction 

In todayʹs global economy, the functioning of payment and settlement systems (PSS) is of 

paramount importance. These systems facilitate secure and efficient transactions, enabling the flow 

of funds between individuals, businesses, and financial institutions. Policymakers worldwide 

recognize the significance of PSS and have focused on promoting their safety, efficiency, and 

accessibility. The Committee on Payment and Settlement Systems (CPSS), now part of the Bank for 

International Settlements (BIS), has played a leading role in these efforts. The CPSSʹs publication of 

the ʺRed Bookʺ in 1990 established principles for PSS design and operation, and it continues to 

monitor and analyze PSS developments.  

One crucial area of concern for PSS is their safety and soundness. To ensure resilience against 

risks like credit, liquidity, and operational challenges, many countries have established regulatory 

frameworks for PSS oversight. These frameworks typically include requirements for risk 

management, business continuity planning, and legal and operational structures. International 

standards and guidelines, such as the Principles for Financial Market Infrastructures (PFMI) issued 

by the CPSS and IOSCO, promote consistency and provide a common framework for PSS oversight 

across jurisdictions. Efficiency is another critical aspect of PSS. It encompasses transaction speed, cost-

effectiveness, and customer usability. Technological advancements like blockchain and distributed 

ledger technology offer opportunities for PSS to enhance efficiency and foster innovation. However, 

they also introduce new challenges and risks, such as interoperability and cyber threats.  

Accessibility is a key consideration, especially for underserved populations and small 

businesses. While initiatives like mobile money and digital identity systems have sought to improve 

financial inclusion and expand PSS access, significant gaps remain, particularly in low-income 

countries and rural areas. This study aims to examine the relationship between payment statistics 

and sector-wise gross value added (GVA) in the Indian economy over a 12-year period from 2011 to 

January 2023. By analyzing the data on payment statistics and sector-wise GVA across various sectors, 

the study seeks to uncover any potential correlations or influences between these variables. 
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2. History 

The evolution of payment and settlement systems can be traced back to ancient civilizations, 

where various forms of exchange were utilized. One of the earliest systems was barter, where goods 

and services were exchanged directly. However, this method had limitations due to the need for a 

mutual desire for the exchanged items and the absence of a standardized value measure. The 

introduction of currency brought about significant advancements in payment systems. In the 7th 

century BC, Lydia (now Turkey) introduced the first coinage made of electrum, a natural gold and 

silver alloy. Coins became a standardized unit of value, facilitating transactions due to their 

portability and ease of counting. 

During the Middle Ages, bills of exchange emerged as popular payment instruments. These 

documents represented promises to pay specific amounts in the future and were widely used by 

merchants to settle transactions and finance trade. Subsequently, banks began issuing their own 

notes, backed by gold and silver reserves, which gained acceptance as a means of payment. 

The advent of telegraphy in the 19th century revolutionized payment systems by enabling faster 

communication and more efficient settlement. Telegraphic transfers, involving the transfer of funds 

between banks via telegraph, became prominent payment instruments. 

The 20th century witnessed further evolution with the introduction of electronic payment 

systems. The BankAmericard, launched in 1958, was the first electronic payment system, allowing 

customers to make credit-based purchases. The rise of the internet in the 1990s led to the emergence 

of online payment systems like PayPal, providing secure transactions without revealing credit card 

details. In recent years, blockchain technology and cryptocurrencies have garnered significant 

attention. Blockchain has the potential to revolutionize payment systems, enabling fast, secure, and 

cost-effective transactions. Cryptocurrencies, such as Bitcoin, offer an alternative to traditional 

currencies and are increasingly utilized for payments. This study aims to examine the role of payment 

and settlement systems in the Indian financial system and their impact on the economy. 

3. Indian Financial System & PSS 

The Indian financial system has a rich historical background, evolving from ancient barter 

systems to modern digital payment platforms. In the past, the financial system relied on direct 

exchanges of goods and the introduction of coins. The medieval period saw the advent of paper 

money through the hundi system, enabling long-distance transactions. European colonial powers 

introduced modern banking practices, leading to the establishment of the Bank of Bengal and the 

introduction of paper currency.  

Post-independence, the Indian financial system experienced rapid growth and transformation. 

The Reserve Bank of India was established as the central regulatory authority, and nationalization of 

banks promoted financial inclusion. The introduction of electronic fund transfer systems, such as 

RTGS and NEFT, revolutionized the payment landscape. In recent years, technological advancements 

have further shaped the Indian financial system. Digital payment platforms like Paytm and PhonePe 

have gained popularity, offering convenient and secure transactions.  

Overall, the Indian financial system has evolved over time, embracing technological innovations 

to provide efficient and accessible payment solutions for its diverse population. The governmentʹs 

demonetization drive in 2016 aimed to reduce cash transactions and promote digital payments. The 

adoption of block chain technology in the financial sector has the potential to revolutionize the 

payment and settlement system further. The Indian financial system has come a long way, from the 

barter system to modern digital payment platforms. Today, the Indian financial system is well-

regulated, inclusive, and tech1nologically advanced, offering a wide range of financial services to 

individuals and businesses alike. 
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Source: Corporate Finance Institute 

Figure 1. Overview Major Participants in Financial Sector. 

4. Review of Literature 

Authors Chen et al. (2018) conducted a study on the impact of mobile payments on the settlement 

process. The study found that mobile payments significantly reduce transaction costs and settlement 

time. They concluded that mobile payments have the potential to revolutionize the settlement 

process, making it faster and more cost-effective [1]. 

Kumar and Purohit (2019) conducted research on the challenges faced by small businesses in 

adopting digital payments and settlements. The study identified lack of awareness, cost, and 

inadequate infrastructure as significant barriers. The authors suggested that the government and 

financial institutions should focus on providing incentives and creating awareness to increase 

adoption [2]. 

Adekunle et al. (2018) conducted a study on the adoption of e- payment systems in Nigeria. The 

research found that security concerns, lack of trust, and poor internet connectivity are major barriers 

to adoption. The authors suggested that addressing these challenges would increase adoption of e-

payment systems [3]. 

Wigginton and Smith (2017) conducted research on mobile payments and settlements in sub-

Saharan Africa. The study found that mobile payments are transforming financial systems and 

improving financial inclusion. The authors suggested that increasing access to mobile phones and 

digital payment infrastructure would further promote financial inclusion [4]. 

Hume and Mortimer (2018) investigated the impact of real-time payments on set 

tlement processes. The research found that real-time payments reduce settlement risk and 

improve liquidity management. The authors concluded that real-time payments are beneficial for 

financial institutions and businesses [5]. 

Ali et al. (2020) conducted research on the adoption of digital payments and settlements in 

Pakistan. The study identified the lack of digital literacy, trust, and the high cost of transactions as 

major challenges [6].  

Moustafa et al. (2019) conducted research on the impact of blockchain on cross-border payments 

and settlements. The study found that blockchain technology can significantly reduce costs and 

improve settlement times. The authors suggested that blockchain can increase efficiency and reduce 

settlement risk [7]. 

Goyal and Srivastava (2019) conducted research on digital payments in India. The study found 

that mobile wallets are the preferred mode of payment due to their convenience and ease of use. The 

authors suggested that improving digital infrastructure and increasing awareness would further 

promote digital payments [8].  

Al-Tarawneh and Al-Husban (2018) conducted a study on the adoption of e-payment systems in 

Jordan. The research found that security concerns, lack of trust, and the high cost of transactions are 

major barriers to adoption. The authors suggested that addressing these challenges would increase 

adoption [9]. 
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Gouda and Alagarsamy (2019) conducted research on digital payments and settlements in 

Egypt. The study found that the lack of digital infrastructure and trust are major challenges to 

adoption. The authors suggested that improving digital infrastructure and creating trust would 

increase adoption [10].  

Nair and Mukherjee (2018) conducted research on the impact of digital payments on small 

businesses in India. The study found that digital payments improve cash flow and reduce transaction 

costs. The authors suggested that promoting digital payments would benefit small businesses [11]. 

Kishore and Katoch (2018) conducted research on the adoption of mobile payments in India. The 

study found that lack of trust, awareness, and inadequate infrastructure are major challenges to 

adoption. The authors suggested that addressing these challenges would increase adoption [12]. 

Hennig-Thurau et al. (2018) conducted a study on the impact of mobile payments on consumer 

behavior. The research found that mobile payments increase convenience and reduce perceived risk, 

leading to increased usage and loyalty among consumers. The authors suggested that businesses 

should invest in mobile payment infrastructure to improve customer experience [13]. 

Tsai et al. (2019) conducted research on the impact of mobile payments on the hospitality 

industry. The study found that mobile payments improve efficiency and reduce wait times for 

customers. The authors suggested that businesses in the hospitality industry should adopt mobile 

payments to enhance customer experience [14]. 

Li et al. (2020) conducted a study on the use of digital payments in China. The research found 

that digital payments are widely used and preferred due to their convenience and security. The 

authors suggested that businesses should invest in digital payment infrastructure to better serve 

Chinese consumers [15]. 

5. Hypotheses, Model Fit Equation & Variables  

Payment and settlement systems, along with their impact on the economy, are critical 

components to understand in order to maintain the stability and growth of the financial system. The 

study aims to analyze the relationship between payment statistics and sector-wise GVA in the Indian 

economy during the specified period. By examining the data on payment statistics and GVA across 

various sectors, the study seeks to uncover any potential correlations or influences between these 

variables.  

The research will assess the role of payment and settlement systems in facilitating economic 

transactions within different sectors. It will explore how payment statistics, including electronic 

transactions, paper-based payments, and other relevant indicators, contribute to the overall GVA of 

sectors such as manufacturing, agriculture, services, and more. 

The study will utilize a quantitative research design, analyzing secondary data from sources 

such as the Reserve Bank of India (RBI) and other reliable sources. Payment system indicators and 

sector-wise GVA data will be collected for the specified period, and regression analysis will be 

conducted to examine the relationship between payment statistics and sector-wise GVA. The findings 

of this study will provide insights into the impact of payment statistics on the economic performance 

of different sectors in India. It will contribute to a better understanding of how payment systems 

influence sector-wise GVA and can potentially guide policymakers, industry stakeholders, and 

regulators in enhancing the efficiency and effectiveness of payment and settlement systems to 

promote economic growth. By focusing specifically on the analysis between sector-wise GVA and 

payment statistics, this study narrows down the research objective to provide a comprehensive 

understanding of the relationship between these variables in the Indian context.   

Additionally, macro-economic indicators like sector-wise GDP/GVA, Gross Domestic Product 

(GDP), and National Income (NI) provide valuable insights into the contributions of different sectors 

and the overall economic performance of a nation. Collectively, these indicators aid in understanding 

the complexities of payment systems and their impact on broader economic trends.  

Monitoring and interpreting these indicators are vital for maintaining a stable and resilient 

financial ecosystem and facilitating informed decision-making and policy formulation. 
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Figure 2. Impact of Major Payment (Independent Variables) Classification on Economy (Dependent 

Variable). 
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Agriculture and Allied (AAP) 

Mining & Quarrying (MQP) 

Manufacturing (MCP) 

Electricity, Gas and Water Supply (EGP) 

Construction (CTP) 

Trade, Hotels, Transportation & Communication (THCP) 

Finance, Insurance, Real Estate & Business Services (FSP) 

 

Gross Domestic Product (GDP) 

National Income (NI) 

A. Agriculture and Allied (AAP): 

 

H0a1: Scalability of Payment & Settlements have no significant impact on Agriculture and Allied 

H1a1: Scalability of Payment & Settlements have significant impact on overall Agriculture and Allied 

 

                 AAPt=α0+ α1LVPt + α 2 RPt + α3CPDDt + α 4 ΑTPt                                        (1)  

 

B. Mining & Quarrying (MQP) 

 

H0a2: Scalability of Payment & Settlements have no significant impact on Mining & Quarrying 

H1a2: Scalability of Payment & Settlements have significant impact on overall Mining & Quarrying 

 

                MQPt=α0+α1LVPt+α 2 RPt + α3CPDDt + α 4 ΑTPt                                            (2) 

 

C. Manufacturing (MCP) 

 

H0a3: Scalability of Payment & Settlements have no significant impact on overall Manufacturing 

H1a3: Scalability of Payment & Settlements have significant impact on overall Manufacturing 

  

                MCPt=α0+α1LVPt+ α 2 RPt + α3CPDDt + α 4 ΑTPt                                           (3) 

 

D. Electricity, Gas and Water Supply (EGP) 

 

H0a4: Scalability of Payment & Settlements have no significant impact on Electricity, Gas and Water 

Supply 

H1a4: Scalability of Payment & Settlements have significant impact on Electricity, Gas and Water 

Supply 

 

                EGPt=α0+α1LVPt+α2RPt+α3CPDDt+ α 4 ΑTPt                                                 (4) 

 

E. Construction (CTP) 

 

H0a5: Scalability of Payment & Settlements have no significant impact on Construction 

 

H1a5: Scalability of Payment & Settlements have significant impact on Construction 

 

                  CTPt=α0+α1LVPt+α2RPt+α3CPDDt+α4ΑTPt                                               (5) 

 

F. Trade, Hotels, Transportation & Communication (THCP) 

H0a6: Scalability of Payment & Settlements have no significant impact on Trade, Hotels, 

Transportation & Communication 

H1a6: Scalability of Payment & Settlements have significant impact on Trade, Hotels, Transportation 

& Communication 
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                    THCPt=α0+α1LVPt+α2RPt+α3CPDDt+ α 4 ΑTPt                                        (6) 

 

G. Finance, Insurance, Real Estate & Business Services (FSP) 

H0a7:  Scalability of Payment & Settlements have no significant impact on Finance, Insurance, Real 

Estate & Business Services 

H1a7:  Scalability of Payment & Settlements have significant impact on Finance, Insurance, Real 

Estate & Business Services 

 

                      FSPt=α0+α1LVPt+α2RPt+α3CPDDt+α4ΑTPt                                           (7) 

6. Analysis & Interpretation 

In the period from 2011 to January 2023, the analysis of sector-wise Gross Value Added (GVA) 

influenced by payment statistics becomes the focus of this study.  Descriptive statistics for the 

independent variables (payment statistics) are presented in Table 3, which provide insights into the 

distribution and variation of each variable. The analysis conducted in this study focuses on 

investigating the relationship between payment statistics and sector-wise gross value added (GVA) 

in the Indian economy. The data used for this analysis is presented in several tables, providing 

valuable insights into the variables under study. 

Table 1, which presents the ʺPayment & Settlement Statistics of India,ʺ offers information on 

various payment and settlement indicators. These indicators include cash, electronic transactions, 

and digital payments. These statistics play a crucial role in evaluating the efficiency and reliability of 

financial transactions within the economy. 

Moving to Table 2, titled ̋ Sector Wise GVA (Rupees in Crore) of India,ʺ it provides sector-specific 

GVA data. This table encompasses key sectors such as agriculture, forestry and fishing (AAP), mining 

and quarrying (MQP), manufacturing (MCP), electricity, gas, water supply, and other utility services 

(EGP), construction (CTP), trade, hotels, transport, communication, and services related to 

broadcasting (THCP), and financial, real estate, and professional services (FSP). These figures shed 

light on the economic output of each sector, forming the basis for the subsequent analysis. 

Table 3 offers ʺDescriptive Statistics of Independent Variables,ʺ namely LVP, RP, CPDD, and 

ATP. This table presents descriptive measures such as the mean, standard error, median, standard 

deviation, sum, and count for each independent variable. These statistics provide an overview of the 

distribution and characteristics of the independent variables used in the analysis. 

Similarly, Table 4 provides ʺDescriptive Statistics of Dependent Variables.ʺ The dependent 

variables in this study include AAP, MQP, MCP, EGP, CTP, THCP, and FSP. The table presents 

descriptive measures, such as the mean, standard error, median, standard deviation, sum, and count 

for each dependent variable. These statistics offer insights into the central tendency, dispersion, and 

range of the dependent variables. 

Lastly, Table 5, titled ʺRegression Analysis: P-Values and Adjusted R-Square Values,ʺ presents 

the results of the regression analysis conducted in the study. The table showcases the p-values and 

adjusted R-square values for the relationship between the independent variables (LVP, RP, CPDD, 

ATP) and the dependent variables (AAP, MQP, MCP, EGP, CTP, THCP, FSP). The p-values assess 

the statistical significance of the relationships, while the adjusted R-square values indicate the 

proportion of the variation in the dependent variables explained by the independent variables. 

The p-values indicate the level of statistical significance between each payment statistic and 

sector-wise GVA. An insignificant p-value suggests a lack of significant relationship between the 

payment statistic and sector-wise GVA.  

The adjusted R-squared values provide insights into the proportion of the observed variation in 

sector-wise GVA explained by the payment statistics. The analysis reveals that none of the payment 

statistics exhibit a significant relationship with sector-wise GVA during the specified time frame. The 

p-values obtained are greater than the commonly accepted significance level of 0.05, indicating a 

failure to reject the null hypothesis of no relationship between payment statistics and sector-wise 

GVA. 

Furthermore, the adjusted R-squared values suggest that the payment statistics explain only a 

moderate proportion of the observed variation in sector-wise GVA. This implies that factors beyond 
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payment statistics, such as government policies, market conditions, infrastructure development, and 

macroeconomic factors, likely have a more substantial influence on sector-wise economic 

performance. 

Table 1. Payment & Settlement Statistics of India. 

Year RTGS (LVP) Retail Payments (RP) (CPDD) Personal Digital Device- 

Mobile & Internet  Banking 

Cards (ATP) 

 Volume 

(Lakh) 

Value (Rupees 

Crore) 

Volume 

(Lakh) 

Value (Rupees 

Crore) 

Volume (Lakh) Value (Rupees 

Crore) 

Volume (Lakh) Value (Rupees Crore) 

2011-12 550.5 107979058 5124.4 2057560 255.6 1820 57315.9 1551078

2012-13 685.18519 102635005 6940.69293 3188113.994 533.04294 5990.066661 61744.7976 1867065.276

2013-14 811.08932 90496804.3 11083.22515 4785628.682 947.08822 22418.19735 72191.3173 2215958.051

2014-15 927.82076 92933288.68 16874.41241 6536551.235 1719.21586 103530.3032 84239.8655 2541527.446

2015-16 983.41828 103555163.7 31415.2753 9140813.872 3894.9127 404090.5736 100386.735 2939765.29

2016-17 1078.56417 125365207.6 42049.56329 13225012.03 9768.4768 1310475.905 120558.652 3021400.196

2017-18 1244.57063 146743199.4 54672.91968 19201797.73 18722.62526 1473854.49 133586.197 3821463.753

2018-19 1366.29671 171552060.5 71132.64947 25875581.37 62003.18957 2958406.898 160462.563 4512210.138

2019-20 1506.78218 154906074.2 211855.1479 32043528.47 138736.0206 5781434.963 130147.877 4264324.476

2020-21 1591.92001 105599848.5 442180.2576 41485747.19 258033.6974 9201212.453 60905.8074 2889825.553

2021-22 10746.15 1201765709.88 893328.54 157540334.58 494613.87 21263233.85 981539.71 29624618.18

2022-23 21492.29 2403531419.77 1786657.09 315080669.15 989227.74 42526467.70 1963079.42 59249236.36

Table 2. Descriptive Statistics of Independent Variables. 

Descriptive Statistics 

Independent Variables 

LVP RP CPDD ATP

Mean 400588570 52513444.86 7087744.62 9874872.727

Standard Error 203140501.7 26845155.57 3681130.94 5010946.005

Median 116672132.8 16213404.88 1392165.2 2980582.743

Standard Deviation 703699339.9 92994346.79 12751811.6 17358426.15

Sum 4807062840 630161338.3 85052935.4 118498472.7

Count 12 12 12 12

Table 3. Sector Wise GVA (Rupees in Crore) of India. 

Year Agriculture, 

Forestry and Fishing 

(AAP) 

Mining & 

Quarrying (MQP) 

Manufacturing 

(MCP) 

Electricity, Gas, Water 

Supply& Other Utility 

(EGP) 

Construction (CTP) Trade, Hotels,etc., 

(THCP) 

Financial, Real 

Estate and 

Professional 

Services (FSP) 

2011-12 1501946 261035 1409985 186668 777334 1413117 1530879 

2012-13 1524289 262609 1486874 191635 780050 1551143 1680031 

2013-14 1609198 263106 1560709 199601 800771 1652062 1867407 

2014-15 1605714 288685 1683937 214047 835229 1807690 2073714 

2015-16 1616146 317973 1903850 224158 865335 1992823 2294785 

2016-17 1726004 349248 2054764 246497 916445 2146379 2492967 

2017-18 1840023 329612 2209428 272650 964306 2368419 2537190 

2018-19 1878598 326817 2328992 294147 1026789 2538757 2714222 

2019-20 1982303 321766 2261294 300675 1038680 2689726 2897393 

2020-21 2048032 294024 2247740 289771 962835 2147679 2961910 

2021-22 2109697 327984 2470822 311598 1073595 2385605 3087360 

2022-23 917711 152119 1203116 174610 522016 1209076 1804451 

Table 4. Descriptive Statistics of Dependent Variables. 

Descriptive 

Statistics 

Dependent 

Variables 

Agriculture, 

Forestry and 

Fishing (AAP) 

Mining & 

Quarrying 

(MQP) 

Manufacturin

g (MCP) 

Electricity, Gas, 

Water Supply & 

Other Utility (EGP) 

Constructio

n (CTP) 

Trade, Hotels, 

etc., (THCP) 

Financial, Real Estate and 

Professional Services 

(FSP) 

Mean 1696638.41 291248.2258 1901792.592 242171.4491 880282.047 1991872.992 2328525.782

Standard Error 92398.94618 15322.79682 121207.3003 14377.054 44097.11479 135468.0138 153989.7918

Median 1671074.925 305998.6493 1979307.172 235327.5 890889.7638 2069600.816 2393875.777

Standard 

Deviation 

320079.3387 53079.72522 419874.4048 49803.57599 152756.8866 469274.9656 533436.2865

Sum 20359660.92 3494978.71 22821511.11 2906057.389 10563384.56 23902475.91 27942309.39

Count 12 12 12 12 12 12 12

Table 5. Regression Analysis: P- Values and Adjusted R square values. 
 AAP MQP MCP EGP CTP THCP FSP 
LVP 0.696 0.503 0.466 0.529 0.622 0.257 0.215 
RP 0.444 0.306 0.149 0.160 0.316 0.173 0.262 
CPDD 0.577 0.294 0.193 0.230 0.374 0.205 0.384 
ATP 0.823 0.945 0.747 0.693 0.817 0.972 0.850 
Adjusted R2 0.319 0.418 0.3911 0.398 0.267 0.451 0.492 
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7. Conclusions 

The analysis conducted in this study explored the impact of payment statistics on sector-wise 

gross value added in the Indian economy. The findings reveal that, based on the regression analysis, 

there is no significant relationship between payment statistics and sector-wise GVA during the 

specified time frame. The calculated p-values, exceeding the significance level of 0.05, indicate a lack 

of statistical significance, suggesting that payment statistics may not have a discernible impact on 

sector-wise GVA in the Indian economy.  

The adjusted R-squared values further emphasize that payment statistics explain only a 

moderate proportion of the observed variation in sector-wise GVA. This highlights the need to 

consider other factors that could play a more substantial role in driving sector-wise economic 

performance, such as government policies, market dynamics, infrastructure development, and 

macroeconomic conditions. These findings contribute to the understanding of the relationship 

between payment statistics and sector-wise GVA in the Indian economy. However, they also point to 

the need for further research to explore alternative factors that may have a more significant influence 

on sector-wise economic growth. Policymakers and industry stakeholders should consider a 

comprehensive range of variables and factors when formulating strategies to enhance growth and 

productivity in different sectors of the Indian economy. By acknowledging the limited impact of 

payment statistics on sector-wise GVA, they can focus on adopting a holistic approach that addresses 

various aspects of the economy to drive sustainable and inclusive growth. 
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