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Abstract: Green innovation is the creation of new and competitive products, services, processes, 

procedures and systems designed to use natural resources at a minimum level and to provide better 

quality of life on behalf of all that respects sustainability of the nature and of the future generations. 

The study objective was to examine the relationship between green innovation and financial 

performance. The study used an explanatory research design and a quantitative research approach to 

achieve the study’s objective. Secondary time series data collected quarterly during the study period 

(2014–2020) was utilized to run the regression model. Autoregressive moving average (ARIMA) was 

used to forecast the growing level of green financial innovation transactions, and autoregressive 

distributed lag model (ARDL) was used to examine the effect of green financial innovation 

transactions on financial performance. According to forecasted results, on average green financial 

innovation transaction is expected to grow by 11 percent each quarter, and its impact on financial 

performance is found positive and significant in the short run. However, the long-run estimation of 

ARDL shows the positive and insignificant effect of green financial innovation on financial 

performance. Based on the study’s findings, we recommend that the banking sector focuses on 

adopting green financial innovations to improve financial performance by taking into account both the 

short-run and long-run benefits of the products. At the same time, we suggest that the sector focus on 

those green financial innovations which have the lowest adoption and development costs compared to 

others since the long-run effect affects the overall financial performance of the sector. The main 
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contribution of this study is to provide future indication on the relationship between the two variables 

in order to provide proper decision making in a bid to make green innovation investment. 

Keywords: Green financial innovation; financial performance; autoregressive distributed lag model; 

autoregressive moving average 

JEL Codes: G21, G290 

 

1. Introduction 

Green innovation is known by the development of new and competitive products, services, 

processes, procedures, and systems that use natural resources as sparingly as possible while providing a 

higher quality of life for all (Asadi et al., 2020). Particularly at the product, material, and manufacturing 

process levels it contributes to sustainable development and natural regeneration. Green innovation has 

become a prominent issue from numerous scientific perspectives since the worldwide population is 

concerned about increasing global warming and environmental deterioration (Aron & Molina, 2020). 

Green innovation in business generally focuses on enhancements and renovations that reduce emissions, 

pollution, and costs (Asadi et al., 2020). From a business perspective, green innovation can be divided 

into two categories of green technology innovation and green management innovation (Li et al., 2018). 

Companies that are early adopters of green innovation techniques are thought to gain and maintain 

market competitiveness (Aguilera-Caracuel & Ortiz-de-Mandojana, 2013). 

As a result, successful green innovation performance assists businesses in increasing efficiency 

while also creating and reinforcing core competencies. In the case of green financial technology, it is 

believed that the process by which a long tenure is used to label the generation of new and creative 

approaches to various financial circumstances (Calomiris, 2009). 

Furthermore, it can be considered as a shift in the production function’s shape. Hence, innovation, in 

general, can be explained as a process that allows an existing product or service to be offered at a lower 

cost, or a “new product or service” to be introduced to the market (Merton, 1992). The application of green 

innovations increases the competitiveness of a business entity and creates value for its owners (Merton, 

1992). Additionally, green financial innovation is used as the strategic planning variable for outstripping 

the financial institution’s objectives (Calomiris, 2009). Hence having successful green innovation planning 

generates an exclusive competitive position that grants the firm a competitive advantage and superior 

performance (Allen, 2012). In the case of the financial sector, green financial technologies aid in the 

benefits of optimizing taxes (Ahmad & Wu, 2022), increasing the liquidity of market-based products, (Li 

et al., 2018), lowering transaction costs, and lowering agency costs between executive management and 

shareholders of financial institutions (Aguilera-Caracuel & Ortiz-de-Mandojana, 2013). Apart from that, it 

creates beneficial opportunities for shareholders and creditors by reducing information asymmetry between 

corporate insiders and outsiders (Corrocher & Ozman, 2020), increasing risk-sharing opportunities, and 

making capital intermediation more efficient and cost-effective for clients (Adhikari & Momaya, 2021). In 

the financial sector, especially banking sectors the widely used products as means of green financial 

innovation are automated teller machines, debit cards, point-of-sale machines, internet banking, and mobile 

banking (Agarwal & Zhang, 2020). It is argued that there are many driving forces that initiate the financial 

sector for the adoption and development of green financial innovations. 
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According to (Benfratello et al., 2008) the driving forces are assumed to be the desire to improve 

performance, desire to improve customer relationships, rapidly changing customer needs and 

preferences, desire to improve organizational performance, desire to cover a wide geographical area, 

desire to build an organizational reputation, and desire to reduce costs. In general, the majority of 

empirical studies conducted on green innovation from different perspectives show that the overall 

importance of innovation is an aid in the advancement of financial performance (Aastvedt et al., 2021; 

Aguilera-Caracuel & Ortiz-de-Mandojana, 2013; Asadi et al., 2020; Asni & Agustia, 2021; Corrocher 

& Ozman, 2020). 

In Ethiopia, the financial system is far behind the rest of the world in terms of adopting green 

financial innovations (Temam, 2018). However, when compared to branch expansion, the financial 

sector has shown massive growth and development in the adoption of financial innovations as well as 

growth in the capital base in recent years (National bank of Ethiopia, 2020). According to data from 

Ethiopia’s national bank, the value of transactions made by green financial innovations are increasing 

from time to time. More specifically, only in the year 2020, the value of transactions made through 

green financial innovations was increased more than twice compared to the preceding year 2019. The 

following figure 1 of the study shows the trend over time of green financial innovations transaction 

value in Ethiopia. 

 

Figure 1. Trend analysis of Green financial innovation in Ethiopia (2014–2020). 

The growing volume of these transactions via financial innovations may have a positive or 

negative impact on the banking sector’s financial performance as well as future investment decisions 

in green financial innovations. As a result, forecasting the future trend of these variables and their 

impact on financial performance is important to make necessary investment preparations and identify 

the best alternative investment decision of green financial innovation. Furthermore, the result of this 

empirical study will benefit the banking sector as well as central banks in making green innovation 

policies that deliberately affects the financial performance of the banking sector. However, no studies 

have been conducted to investigate the issue. As a result, taking into account the research gap, this 

study will forecast the expected changes in the green financial innovation transaction value, as well as 

their impact on financial performance over time for the coming 5 years (2021–2025). In doing so, we 
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used transactions made by automated teller machines, mobile banking, internet banking, debit card, 

and point of sales machines over 7 years (2014–2020). Hence the general objective of this study is to 

forecast the future values of green financial innovation transactions and to examine their effect on the 

financial performance of the Ethiopian banking sector. The main contribution of this study is to provide 

future indication on the relationship between the two variables in order to provide proper decision 

making in a bid to make green innovation investment. Furthermore, the study will contribute to 

empirical gaps observed in the study area, and provide implications on the relationship between 

variables used in the study, and finally the literature on the study provides an implication on the 

relationship between two variables under of different economies. 

The following section scrutinizes the literature review conducted on the study. Section 3 describes 

the study’s research methodology, while Section 4 discusses the findings of the study, and the 

conclusion and policy recommendations are presented in the final section. 

2. Literature review 

Innovation is a broad phenomenon encompassing any new way of doing things in economic ways 

(Bakari et al., 2018). Innovation is any change, modification, improvement, or creation that has been 

implemented or applied in the market, regardless of its object (product, process, structure, method, etc.) 

(Corrocher & Ozman, 2020). Thus, innovation entails a multi-stage process in which new ideas must 

first be created, tested, put into production, and finally placed on the market to affect individuals, 

businesses, and society as a whole (Agarwal & Zhang, 2020). Currently, because of growing concern 

about the state of the environment, the business sector has paid close attention to green technology 

innovation, particularly those in heavily polluting manufacturing industries (Acquah et al., 2021). 

Green process innovation and green product innovation are the two primary strategies for green 

technology innovation (Achi et al., 2022). The one which is aimed to change or modify product 

designs by using nontoxic compounds or biodegradable materials during the manufacturing process 

to reduce environmental impact and improve energy efficiency is known as a green product 

innovation (Cao et al., 2021). 

In the financial sector, green financial innovation is defined as the process of developing and 

commercializing new financial products following various financial technologies, financial institutions, 

and financial markets (Akdere & Benli, 2018) same with the concept of green products innovation. 

Furthermore (Allen et al., 2009) defined green financial innovation as a process change that includes 

a change in various types of financial products. Furthermore the consequence is related to financial 

institutions’ costs decreasing or increasing, because every change in their operations through financial 

technology leads to a change in their financial position (Baah et al., 2021). More specifically, the study 

conducted by (Akdere & Benli, 2018) shows that; these innovations are helpful in decreasing risks, 

lowering transaction costs, and improving products and services. 

Apart from that; the study conducted by (Allen, 2012) implies that having these innovations can 

improve the quality of financial services as many of them are active in various technical breakthroughs 

(Bakari et al., 2018). To discuss the issue in specific sector, in the contemporary corporate environment, 

the most well-known financial firms, particularly the banking industry are most prominent in terms of 

products and services, organizational structures, and legal and procedural innovations (Amore & 

Bennedsen, 2016). The industry is most known from financial sectors in providing technology based 

variety services that increase customer satisfaction. However, there are variety of factors that affects 
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the level of green innovation, and causes positive as well negative impact on the company’s financial 

performance. According to (Yusr et al., 2020) there have been several factors that affect the level of 

green innovation to be used by companies which have a direct impact on the financial performance. 

Hence the relationship between green innovation and financial performance has gained more scholars 

attention in current academic writing. 

The majority of previously conducted studies on the relationship between company’s financial 

performance and green innovation implies that green innovation has a positive impact on firm 

performance (Aastvedt et al., 2021). As evidence, the study conducted by (Aastvedt et al., 2021) on the 

impact of green innovation’s on oil and gas firms’ financial performance implies that company’s 

innovation has a positive impact on its financial performance. The study conducted by (Barra & Ruggiero, 

2021) on firm innovation and local bank efficiency in Italy also founds a positive and significant effect 

of process innovation on banks efficiency. According to the findings of the study conducted by (Zhang 

et al., 2019), green innovation has a positive and significant effect on firms’ performance. 

Furthermore, the study conducted by (Lee & Min, 2015; Lin et al., 2019; Rezende et al., 2019) 

discovered that green innovation has a positive relationship with financial performance as evidenced 

from different industries. To this end, the study conducted by (Wang et al., 2021) on green process 

innovation, green product innovation, and its economic performance improvement paths in china 

implies that; green process innovation and green product innovation can effectively improve the 

economic performance of enterprises. Furthermore, the study discovered that green process innovation 

in an enterprise can positively promote green product innovation, and there is also room for 

technological innovation upgrading. The finding of this study can be supported by the study conducted 

(Xie et al., 2019), that shows green process innovation has a beneficial impact on green product 

innovation, and both green process and green product innovation can improve a company’s financial 

performance. On other hand, the study conducted by Walley and Whitehead (1994), showed the 

negative impact of innovation on financial performance. Furthermore, the study conducted by (Wagner, 

2005) lends argument to the study conducted by Walley and Whitehead (1994) suggesting that green 

innovation has no impact on boosting financial performance. Moreover, Bontis et al. (2018) found a 

negative influence of green innovation on a company’s financial returns. It can be seen that the impact 

of green innovation on financial performance has a mixed result. This could be reasoned as the studies 

are conducted under different country, industry, economic position, geographical location, and socio-

cultures. At the same time it is possible to observe that the majority of previous studies discovered a 

positive relationship between financial performance and green innovation. 

The present study tries to look at the relationship between the two variables by taking in to account 

the inconsistency of previously established findings. In doing so, green financial innovation is 

represented by product innovation of the banking sector, and financial performance is measured by 

companies return on investment. Examining the relationship between two variables are found 

important to provide useful information that could deliberately influence the decision of many stake 

holders (Acar & Yilmaz, 2020). Financial performance is largely defined as the measurement of a 

firm’s asset’s ability to generate revenue (Achmad Kuncoro & Sari, 2015) which is determined through 

return on asset (ROA) and is primarily done by comparing the asset’s overall revenue-generating 

capabilities (Bartolacci et al., 2020). Hence Firm performance is the sum of the firm’s internal and 

external actions (Yang & Luo, 2020). Return on assets (ROA), average annual occupancy rate (AAR), 

net profit after tax (NPAT), and return on investment (ROI) are some of the most often utilized financial 

or accounting measures by businesses to measure the firm’s financial performance (Temam, 2018). 
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However, the return on assets is the most well-known option for gauging financial performance 

(Temam, 2018). As a result, return on asset was employed to assess the overall financial performance 

of Ethiopia’s banking sector in this study. Apart from that, as the firm’s primary objective is profit 

maximization, the adoption of green financial innovations needs to consider the metrics like 

profitability, productivity, growth, stakeholder satisfaction, market share, and competitive position (de 

Oliveira et al., 2018). As a result, the current study investigates the impact of green financial innovation 

on financial performance and forecasts future trends for both variables in the Ethiopian banking sector. 

This study is novel in that, it contributes new finding to the existing literature from product innovation 

side. Based on previously established theories and empirical studies, we hypothesized the following 

hypothesis for the study. 

Hypothesis 1: Green financial innovation has a positive and significant effect on the financial 

performance of the Ethiopian banking sector. 

 

Figure 2. A conceptual framework of the study. 

To forecast future series and assess the effect of green financial innovation on the financial 

performance of the Ethiopian banking industry, this study used an explanatory research design and a 

quantitative research approach. Secondary data was gathered from various websites, publications, and 

annual reports of the banking sector. In Ethiopia as of 2021, there are 18 commercial banking 

companies, 16 of which are private and two of which are public. The target population of the study 

was only seventeen commercial banks, which includes sixteen private banks and one government bank. 

Hence all seventeen commercial banks operating in Ethiopia were selected as the study sample 

by using the census method considering the operating period of 2014 up to 2020 G.C. Census method 

is used to include all the banking sector in the study sample as it is easily manageable. Census method 

can be used wherein each and every item in the universe is selected for the data collection. The 

sampling frame is based on time series quarterly data of the Dependent (Financial performance) and 

independent (green financial innovation). The data period was selected based on data availability of 

data for both variables, and the sample period includes 28 quarterly observations for both variables. 

The sample period was selected purposively to include all the backing sector in to the sample of the 



101 

National Accounting Review  Volume 4, Issue 2, 95–111. 

study. The rationale for selecting year 2014–2020 was in that; there are some banks which are young 

in the industry and have no data prior 2014. 

2.1. Model specification 

The study’s purpose was to predict the rate of growth in green financial innovation and its effect 

on financial performance. In doing so, the study applied two different models. The first model was 

used for forecasting future green financial innovation transaction value using the autoregressive 

moving average (ARIMA) model. The ARIMA model can be used to estimate the value of variables 

based on their trend or to allow them to explain themselves (Hằng & Dũng, 2022). As a result, the 

study used the mixed autoregressive-moving average model to forecast green financial innovation. The 

second model was used to examine the effect of green financial innovation on financial performance 

using the autoregressive distributed lag (ARDL) model. 

Regarding the first model (ARIMA model). The process of autoregressive moving average begins 

with the specification of the model (Ahmar et al., 2022), as it is helpful in the determination of the 

degree of homogeneity in the time series. In this case, autocorrelation on functions for the time series 

and their differences are used to make the decision (Maan et al., 2022). Then, values for p and q must 

be chosen for the ARMA model that will be used to represent the differentiated series (Wanditra et al., 

2021). The total and partial autocorrelation functions can provide some guidance on the choice of p 

and q (Aji et al., 2021). 

It is necessary to estimate a model (or a mixture of models) after it has been specified (Tiwari et 

al., 2022). The model must then be placed through a diagnostic test after it has been estimated. This 

often entails examining the autocorrelation function of the residuals from the estimated model, and a 

basic chi-square test can be used to establish whether or not the residuals are uncorrelated in themselves 

(Aladağ, 2021a). A time series can be utilized for forecasting once it has been approximated and its 

original specification has been verified. The general equation for autoregressive moving average 

processes is defined as: 

 ɸ (𝛽)ẋ𝑡 = ɵ (𝛽)𝑒𝑡 (1) 

This equation is referred to as a mixed autoregressive moving average model of order p and q, 

ARMA (p, q) (Abbasi et al., 2021). However, when dealing with time-series data, the series can be 

non-stationary, and a model for such data requires differencing of a process that can reflect 

homogeneous non-stationary behavior. The equation form given for first differencing is derived from 

a general model that can represent homogeneous non-stationary behavior (Aladağ, 2021b). 

 ɸ (1 − 𝛽)𝑑ẋ𝑡 = ɵ (𝛽)𝑒𝑡 (2) 

Where d is the level of difference. The above equation is called an autoregressive integrated moving 

average (ARIMA) process of order (p, d, q) or ARIMA (p, d, q). Before the model identification, we 

tested the variables whether they are stationary or not. In doing so we used the Augmented Dickey-

Fuller unit root-test method. The result of the augmented Dickey-Fuller unit root test implies that the 

variable green financial innovation has the t-statistics value of −5.205092 and p-value = 0.0002 which 

implies that the trend in green financial innovation overtime is stationary without differencing any 

period lag (Appendix Table A.1). However, the result of the collerogram test which implies 

autocorrelation of the variables change over time indicated that the variables have a nonstationary trend 
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over time (Appendix Table A.1). The predicted autocorrelations show that the series fades slowly, 

indicating that it is non-stationary. The following (Figure 3) of the study shows the collerogram test 

result for the variable green financial innovation. 
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Figure 3. Stationarity test result through collerogram test. 

Source: E-views 10. 

The second step was to make variables stationary by differentiating them by one-period lag. The 

same procedure was used and tested by the Augmented Dickey-Fuller unit root-test method and 

collerogram test method. The test results of both methods showed that the variable is stationary after 

first differencing (Refer Appendix Table B.1). The next step is to determine the order of the AR and 

MA terms after getting variable statistics and confirming that they are stationary (Maan et al., 2022). 

This is intended to be the moment where we choose our model. In this case, higher adjusted R square, 

the number of most significant variables, lowest Akaike information criterion, and lowest SIGMASQ 

(Volatility) are among the criteria used for decision (Bousqaoui et al., 2021). The result of output 

implies that there are two alternative available models suggested for forecasting the variable, and those 

are ARIMA (1, 1, 1), and ARIMA (2, 1, 1). The following (Table 1) of the study showed the details of 

alternative models output suggested by the collerogram test. 

Table 1. Model Selection criteria (green financial innovation). 

Model 

Choice 

Significant 

variables 

SIGMASQ (Volatility) Adjusted R^2 AIC 

AR111 1(AR) 4.809720 0.699066 −4.129336 

AR211 2 (AR and MA) 4.100120 0.700095 −4.131372 

Source: E-views. 
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Figure 4. Alternative models output suggested by gradients of the objective function for AR111. 
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Figure 5. Alternative models output suggested by gradients of the objective function for AR211. 
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As recommended earlier the selection criteria may vary depending on the scholar’s interests, but 

models with the greatest adjusted R square, the most significant variables, the lowest Akaike information 

criterion, and the lowest SIGMASQ (Volatility) are seen to be fit (Tiwari et al., 2022). Hence based on 

this assumption, the study proposed ARMA (211) for forecasting green financial innovation. 

The next phase is diagnostic checking after the model has been estimated. That is, assuming the 

model is capable of forecasting. That means we’ll have to look for white noise in the residual. This 

might be verified by looking at the residual series’ stationery. We can utilize either the residuals or the 

plot of the residual autocorrelations (Appendix Table C.1). We can see that the autocorrelation factor 

(ACF) and partial autocorrelation (PACF) of the residuals are randomly distributed by looking at the 

ACF and PACF graphs. At any latency, none of the Q statistics for the ACF are statistically significant. 

All of these observations support the findings that the residuals are white noise. Furthermore, the 

following inverse roots show there is no issue of white noise since both AR and MA roots are inside 

the circle. Hence the model can be used for forecasting the trend of variables. 
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Figure 6. Inverse roots of AR/MA polynomial for AR211. 

The second model (Autoregressive Distributed Lag, ARDL) was used to examine the effect of 

green financial innovation on financial performance in the short and long run. Autoregressive 

Distributed Lag (ARDL) Model can be used when the series is a combination of I (0), and I (1). The 

general equation form of the ARDL model is given as: 

 𝑌𝑡 = µ𝑜𝑖 + ∑ 𝛼𝑗𝑦𝑡 − 1 + ∑ 𝛽𝑗𝑋𝑡 − 1 + 𝜀𝑖𝑡
𝑞

𝑖=1

𝑝

𝑖=1
 (3) 

𝑌𝑡 is a vector, µoi is the intercept, and variables in Xt are allowed to be purely I (0) or I (1) or 

fractionally integrated; 𝛽 𝑎𝑛𝑑 𝛼 are coefficients; j=1,….k is several independent variables. P is the 

lag length of the dependent variable and q is the optimal lag for independent variables. Finally, 𝜀𝑖𝑡 

represents a vector of error terms. 

After the general equation was specified, we tested the bound testing approach to investigate the 

existence of the long-run relationship between variables using the following equation. 
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 𝛥𝑅𝑂𝐴𝑡 =  𝛽0 +  𝛽1 𝑅𝑂𝐴𝑡 − 1 + 𝛽2𝐺𝐹𝐼𝑡 − 1 ∑ 𝜆
ℎ

𝑎
2 𝛥 𝐺𝐹𝐼 𝑡 − 𝑎 + 𝜀𝑡 (4) 

The bound test result confirms the existence of the long-run relationship between variables 

(Appendix Table D.1). Hence the existence of the long-run relationship between variables allow the 

study to estimate with an error correction model to know the short-run relationship among variables. 

The following equation is used to investigate the short-run relationship of the variables. 

 𝑅𝑂𝐴𝑡 =  𝛽0 +  𝛽1 ∑ 𝑖
ℎ

𝑎
(𝑅𝑂𝐴𝑡 − 1) +  𝛽2   ∑ 𝑖

ℎ

𝑏
(𝐺𝐹𝐼𝑡 − 1) + ⋯ +  µ𝐸𝐶𝑀 (−1)𝜀𝑡 (5) 

Once both models are specified, the study conducted several tests to see if the models are 

transparent and useful for policy recommendations. The tests imply that the model has passed on tests 

required by classical linear regression assumptions and is viable to use for policy recommendations. 

The tests included in the study were serial autocorrelation, heteroscedasticity, and Ramsey reset tests 

(Appendix Table E.1). 

3. Discussion of results 

We forecasted the expected growth rate of green financial innovation for the coming five years 

after reviewing the results of the residual diagnostics of the variable. The forecasted results revealed 

that the variable responded to its historical values. The following figure 7 of the study showed the trend 

of forecasted and actual series of the variable. 
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Figure 7. Forecasted graph of green financial innovation. 

Source: E-views 10 

The line for actual and forecast trend series of the variable is approximately fit, as shown in figure 7. 

In this scenario, it can be shown that the model used to forecast the value of the series is accurate. As a 

result, the model can be used to make policy recommendations. More specifically, according to forecasted 

figure results, on average green financial innovation transaction growth is predicted to be 11 percent each 

quarter, for a total of 44 percent growth per year when compared to the existing level transaction through 

green financial innovation. It is understood that the growing rate of transaction through green financial 
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innovation is much greater in the coming five years. After forecasting the trend series of the variable we 

proceed to diagnostic testing. That is, to see if predicting series are good to use for the model. We can see 

from the autocorrelation plots and the Augmented Dickey-Fuller unit root test of the residuals (Appendix 

Table C.1) that all the Q statistics for the autocorrelation functions are statistically insignificant at any lag 

and that the null of the Augmented Dickey-Fuller unit root test is accepted. 

After accepting the future implication of the variable. We were interested to examine the effect of 

green financial innovation on financial performance. As discussed in the methodology part, we applied 

the Autoregressive distributed lag model (ARDL) to see the short and long-run implications of green 

financial innovation on financial performance. We estimate the bound testing method to investigate 

the existence of the long-run relationship between variables and confirm the existence of the long-run 

relationship (Appendix Table D.1). The long-run regression output implies that; green financial 

innovation and financial performance have a positive and insignificant relationship in the long run 

(Refer Appendix Table D.1). Hence since the long estimation of our model shows an insignificant 

effect, we are interested to examine the effect of green financial innovation on financial performance 

in the short run. The following (Table 2) of the study shows the short-run estimation of the model. 

Table 2. Short-run estimation. 

ECM Regression     

Variable Coefficient Std. Error t-Statistic Prob. 

D (ROA (−1)) 0.422915 0.104104 4.062436 0.0006 

D(INNOVATION) 1.077896 0.266070 4.051172 0.0006 

CointEq (−1)* −0.117043 0.027479 −4.259308 0.0003 

The short-run estimation of the model implies that; green financial innovation affects the financial 

performance of the banking sector positively and significantly at a 1 percent significant level. The 

coefficient on variable implies that; remaining other things constant 1 percent increase in green 

financial innovation causes financial performance to increase by 1 percent and statistically significant 

at 1 percent significant level. The result implies that the transactions made through green financial 

innovations have a high positive impact on the financial performance of the banking sector in the short 

run. Hence automated teller machines, mobile banking, internet banking, debit cards, and point of sales 

machines have a collective positive impact on the financial performance of the banking sector. 

The positive link between the variables may be because point-of-sale terminals, online banking, 

mobile banking, automated teller machines, and debit cards offer a wide range of services to both 

customers and commercial banks. It gives a great opportunity for the banking industry to improve its 

financial performance in terms of generating fees from the services given and lowering operational 

costs. From the customer’s standpoint, it is more secure than the traditional banking system since it 

allows them to ignore having a large cash amount on hand and shield themselves from the risk of 

having cash on hand. 

Apart from that; the last period level of financial performance (one period lag) has a positive and 

significant effect on current financial performance. As it can be seen from (table 2) the ECM has a 

negative and significant value. In a dynamic model, the Error Correction Model (ECM) indicates the 

rate of adjustment to restore equilibrium (Hurley & Papanikolaou, 2021). If ECM is negative and 

statistically significant, it indicates that the variables are co-integrated over time. The ECM, which 
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indicates the rate of adjustment, is 0.117. It is both correctly signed and statistically significant. This 

means that in the long run, the short-term disequilibrium, as well as inconsistencies, are adjusted and 

corrected at a rate of 11.7 percent. The negative sign confirms the existence of long-term equilibrium. 

4. Conclusions 

The study’s main objective was to forecast the rate of growth of green financial innovation in 

Ethiopia’s banking sector, as well as examine its impact on financial performance in the short and long 

run. The study used an explanatory research design and a quantitative research approach to achieve the 

study’s objective. Secondary time series data collected quarterly during the study period (2014–2020) 

was utilized to run the regression model. An autoregressive moving average (ARIMA) was used to 

forecast the growing level of green financial innovation. According to forecasted results, on average 

green financial innovation transaction is expected to grow by 11 percent each quarter. To examine the 

effect of green financial innovation on the financial performance of the banking sector, an 

autoregressive distributed lag model (ARDL) was used. The finding of the study implies that green 

financial innovation has a positive and significant effect on financial performance in the short run. 

However, the long-run estimation shows a positive and insignificant effect of green financial 

innovation on financial performance. Based on the study’s findings, we recommend that the banking 

sector focuses on adopting green financial innovations to improve financial performance by taking into 

account both the short-run and long-run benefits of the products. At the same time, we suggest that the 

sector focus on those green financial innovations which have the lowest application costs compared to 

others since the long-run effect affects the overall financial performance of the sector. At the same time, 

as the study’s findings provide insight into insignificant long-run effect; our advice to the sector is to 

prioritize non-automated teller machine green financial innovation (mobile banking, internet banking, 

point of sales machines, and debit cards) over automated teller machine, as previously conducted 

studies argued that automated teller machines are not supposed to be beneficial to the financial sector 

because of the high cost of installation, restrictions on withdrawals, risk of robbery, run out of coins, 

energy consumption level, and unavailability of the product in the rural areas (Temam, 2018). 

The study was limited to examining the effect of green financial innovation on financial 

performance based on aggregate data. However, we were interested to examine the response of each 

bank’s financial performance to green financial innovation based on disaggregated data but could not 

find the data because of poor data management and the unwillingness of some banks. As a result, the 

researchers advise other scholars to find a way to collect disaggregated data and examine how green 

financial innovation responded to each bank’s financial performance. 
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