
businesses and government, which GDP is capable of delivering. We thus have an estimated 
nominal GDP (NGDP) which is used for the purpose of future planning by the finance ministry of 
the country. The real GDP (RGDP) is obtained after adjusting the estimated NGDP for inflation. 
The latter is also known as observed GDP in actual real-time. However, all budget planning and 
projections utilize the former, i.e., NGDP, whereas RGDP directly impacts the common citizen. 
Therefore, fluctuations in the level of GDP covariates are important in determining the gap 
between NGDP and RGDP. The effective mathematical relationship is represented as NGDP – 
inflation rate = RGDP.

 GDP computation is based on the principle of averages, which has an upward bias. There-
fore, GDP does not capture income, expenditure, or production changes at the regional level. For 
instance, if a large group of people experience declining income at a time when its complement 
group in the same population is smaller but experiences upwardly rising incomes, then GDP 
registers rise. To overcome this upward bias to a sufficiently large extent, in this paper, we focus 
on the concept of GDP per capita, which gives a more realistic picture of a nation's economic 
health. GDP measures an economy's current market value for all products and services generated 
during the assessment period. This value encompasses spending and costs on personal consump-
tion, government purchases, inventories, and the foreign trade balance. Thus, the total capital at 
stake and covered under the GDP envelope of a specific period can be viewed through (i) produc-
tion undertaken, (ii) income generated and (iii) expenditure accrued for the same period.

 Several research studies have been designed on the temporal data template where study 
units are macroeconomic units like countries or sub-regions like states, districts, or countries. In 
the present paper, we employ Autoregressive Integrated Moving Average (ARIMA) model 
proposed by Box and Jenkins (1970) for understanding the GDP movement with time. Past studies 
have used predictive ARIMA modelling for GDP of different countries. For instance, Kiriakidis 
and Kargas (2013) used predictive ARIMA model for predicting GDP of Greece, while correctly 
predicting recession in the near future. The RGDP in Greece for the period 2015-2017 was forecast 
by Dritsaki (2015) using an ARIMA (1, 1, 1) model based on data for the period of 1980-2013 
which correctly indicated a gradual rise in GDP. Wabomba et al. (2016) projected Kenya's GDP 
from 2013-2017 using an ARIMA (2, 2, 2) model based on data for period of 1960-2012. Predicted 
estimates correctly indicated that Kenya's GDP will expand faster over the next five years, from 
2013-2017. Agrawal (2018) estimated RGDP in India using publicly available quarterly RGDP 
data from Quarter 2 of 1996 to Quarter 2 of 2017 using ARIMA model. Abonazel et al. (2019) 
used an ARIMA (1, 2, 1) model over the period 1965-2016 to correctly forecast the rise in GDP for 
Egypt during for the period 2017-2026 and Eissa (2020) forecasted the GDP per capita for Egypt 
and Saudi Arabia, from 2019-2030 using the ARIMA (1, 1, 2) and ARIMA (1, 1, 1) models 
respectively based on data from the period 1968-2018. Their study showed that both Egypt's and 
Saudi Arabia's GDP per capita would continue to rise. In order to forecast the GDP and consumer 
`price index (CPI) for the Jordanian economy between 2020 and 2022, Ghazo (2021) employed 
ARIMA (3, 1, 1) model for GDP and ARIMA (1, 1, 0) model for CPI respectively, based on 
sample data from the period 19762019. They rightly anticipated stagflation for the Jordanian 
economy as a result of the predicted shrinkage in GDP and first rise in CPI. In order to escape the 
stagflationary cycle and achieve more stable CPI, this study provided inputs to the economic policy 
makers to develop sensible measures for boosting GDP and fending off inflationary forces. 
Mohamed (2022) used an ARIMA (5, 1, 2) model for the period between 1960-2022 to forecast 
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Mathematics has a strong logical interconnection with structural 
design and architecture. Ratios are good examples of their 
interconnectivity. Nature is attractive due to the proper ratios of 
various components in them and between others. In nature, trees, 
forests, leaves, flowers, fruits, Himalayas, hills, valleys, springs, 
rivers, lakes, etc. show a rhythmic balance and seem harmonic 
and aesthetically pleasing. The golden ratio is considered the 
most pleasing to human visual sensation not limited only to 
aesthetic beauty but also found prominently in the natural world 
and is a fascinating topic. It can be constructed in different ways 
depending on the geometrical structures preferred.   In this paper, 
our focus is on the geometry of the golden ratio. .
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trajectory of GDP in Somalia for the next fourteen quarters. In order to forecast the quarterly GDP 
of Philippines, Polintan et al. (2023) used data from 2018-2022 through an ARIMA (1, 2, 1) model 
for forecasting GDP in the Philippines, for 2022-2029 and predicted a steady growth trajectory. 
Lngale and Senan (2023) used predictive ARIMA (0, 2, 1) model for predicting GDP of India, 
pertaining to the period 1960-2020 and predicted a steady growth trajectory. Tolulope et al. (2023) 
used an ARIMA (2, 1, 2) model for predicting the Nigerian GDP using both in sample and out of 
sample prediction method, based on data for the period of 19602020 which correctly indicated a 
gradual rise in GDP. Urruttia (2019) used an ARIMA (1, 1, 1) model over the period from the first 
quarter of 1990 to the fourth quarter of 2017 with a total of 112 observations for forecasting future 
GDP. Remittance income in Nepal vis- a vis GDP has between studied by Gaudel (2006). Srivas-
tava and Chaudhary (2007) looked in to role of remittance in economic development of Nepal. 
Energy – GDP dependence in Nepal is focus of work under taken by Asghar (2008). Dahal (2010) 
studied role of GDP on educational enrolment and teaching strength in the school system of Nepal. 
GDP and oil consumption relations are analyzed by Bhusal (2010). Thagunna and Acharya (2013) 
assessed investment, saving, exports and imports as determinants of GDP. Chaudhary and Xiumin 
(2018) analysed determinants of inflation in Nepal. Interrelations between foreign trade and GDP 
of Nepal are investigated by Prajuli (2021). The present paper is the first study where a self-re-
gressed Bayesian investigation on GDP is made with identification of a unique TS statistical model 
to project future pattern of GDP in Nepal. One step ahead prediction for the year 2022 is validated 
by the recent World Bank report. Information about GDP can be quite advantageous for the 
business and economy, particularly for investors, business people and the governmental units 
aiming for cost effectiveness and maximizing profit in addition to guiding the government for 
framing future economic policies and in planning and control of various economic measures. 

The Study Region

 The Federal Democratic Republic of Nepal is a landlocked country in South Asia sharing 
its boundaries with India and Tibet. World Bank 2022 report the total GDP (hence froth, GDP) of 
Nepal to be 36.29 billion USD with 122 billion USD Purchasing Power Parity (PPP). GDP per 
capita is placed at 1,230 USD and PPP at 4,190 USD for the year 2021. GDP growth rate for Nepal 
is 2.7% while GDP of Nepal represents 0.02% of the world economy for the year 2021. The main 
economic sectors in Nepal are agricultural, hydro-power, natural resources, tourism and handi-
crafts. These sectors have a significant impact on Nepal economy in terms of their contribution to 
the GDP. Empirical research conducted by Nepal Rastra Bank (NRB) in the year 2020 concluded 
tourism to be a crucial economic sector for both the short-run and the long- run economic growth 
of Nepal. The NRB report indicated a significant relationship between tourism industry and the 
county’s economic growth which is one of the fasted growing industries in the country. More than 
a million indigenous people are engaged in the tourism industry for their livelihood. Tourism 
accounts for 7.9% of the total GDP while 65% of the population is engaged in agricultural activi-
ties contributing to 31.7% of GDP. About 20% of the area is cultivable, another 40.7 % is forested 
and the remaining land is mountainous. Thus, Nepal’s GDP is heavily dependent on remittance. 
According to the Central Bureau of Statistics Nepal (2022) report, Nepal has received remittance 
amounting to Nepalese Rupees (NRs.) 875 billion in the financial year 2019-20, which translates 
into a remittance to GDP ratio of 23.23%. Nepal is primarily a remittance-based country with 
remittance inflow amounting to more than a quarter of the country’s GDP. Nepal’s total labour 
force in the year 2020 was 16,016,900 with sectoral distribution by occupation as 43% in agricul-

ture 21% in industry and share of services at 35%. The inflation rate in Nepal was recorded at 6% 
and the unemployment rate at 1.4%. Nepal’s total exports were reported to be worth 918 million 
USD in the year 2020, its main exports being carpets, textiles, pulses, tea, etc. Its main export 
partners are India, USA, Japan, Malaysia, Singapore, Germany, and Bangladesh. Total imports for 
the same period were recorded at 10 billion USD with prominent import goods being petroleum, 
electrical goods, machinery, gold, etc. Its principal import partners are India and China. 

 In this paper, we estimate and predict the GDP per capita of Nepal for next one and half 
decade by using ARIMA time series model. Section 2 describes model determination methodology 
used in the present work. Section 3 enumerates the models and the model adequacy measures. 
Section 4 focusses on data description and its analysis. Conclusion and recommendations are 
summarised in section 5. 

Methodology

 Time series models are characterized by the clustering effect or serial correlation in time. 
In the present paper, we employ ARIMA modelling to estimate and forecast Nepal's GDP. ARIMA 
modelling addresses such issues of dependent errors by introducing time lagged dependent variable 
and past error terms on the determinant side of the time series model. ARIMA model consists of 
AR, I, and MA segments where AR indicate the autoregressive part, I indicate integration i.e., the 
order of differencing in the observed series to achieve stationarity and MA indicate the moving 
average component in the model. The four stages of the iterative ARIMA model fitting process are 
Identification, estimation, diagnostic checking, and time series forecasting. (Figure 1). 

Figure 1
 Iterative ModellingProgression for a Stationary Variable in Box

 It employs a general technique for choosing a possible model from a large class of models. 
The chosen model is then evaluated to see if it can accurately explain the series using the historical 
data. Auto-correlation function (ACF) and partial auto-correlation function (PACF) are used to 
select one or more ARIMA models that seem appropriate during the identification stage. The next 
stage involves estimating the parameters of a specific Box-Jenkins model (1970) for a given time 
series. This step verifies the parsimony in terms of the number of model parameters or lack of 
over-specification by determining whether, in addition to the residuals being uncorrelated, the 
chosen least amount of squared residuals are found in the AR and/or MA parameters. A critical and 
sensitive aspect of an ARIMA model is parsimony. An over-parameterized model cannot predict as 
efficiently as a sparse model. Model diagnostics and testing is carried out in the third step. The 
underlying presumption is that the error terms, ε_t,  behave in a manner consistent with that of a 

stationary, unchanging process. If the residuals are drawn from a fixed distribution with constant 
mean and variance, they should be white noise. The most adequate Box-Jenkins model fulfils these 
prerequisites for the residual distribution. The best model needs to be decided based on these four 
paradigms. Thus, testing of the residuals would lead to a better suitable model. A graphical 
technique called a quantile-quantile (Q-Q) plot compares the distributional similarities of two 
datasets. In the context of ARIMA models, a Q-Q plot is often used to check whether the model's 
residuals follow a normal distribution. 

The Model and Forecast

1.  Autoregressive Model 

 With the intent to estimate the coefficients β_(j,) j = 1,2, …,p, an AR process for the 
univariate model is the one that shows a changing variable regressed on its own lagged values. AR 
model of order p, or AR (p), is expressed as,

ACF gives a correlation coefficient between the dependent variable and the same variable with 
different lags, but the effect of shorter lags is not kept constant, meaning that the effect of shorter 
lag is remained in the autocorrelation function. The correlation between y_t and y_(t-2) includes 
the correlation effect between y_t and y_(t-1). On the other hand, PACF gives a correlation coeffi-
cient between the dependent variable and its lag values while keeping the effect of shorter lags 
constant. The correlation between y_t and y_(t-2) does not include the effect of correlation 
between y_t and y_(t-1).

2.  Moving Average Model

 Let ε_t (t = 1,2,…)  be a white noise process, with t standing for a series of independent 
and identically distributed (iid) random variables expecting ε_t is zero and variance of ε_t is σ^2. 
After that, the qth order MA model, which accounts for the relationship between an observation 
and a residual error, is expressed as

  represents the impact of past errors on the response variable. Estimated coefficients θ_(j,) j 
= 1,2, …   ,q,  accounting for short-term memory help in forecasting.

3.   Autoregressive Moving Average Model

 The model AR, coupled with the MA modelling strategy is called Autoregressive Moving 
Average (ARMA) models intended for stationary data series. ARMA (p, q) model is expressed as:

 An amalgam of the AR and MA models is represented by (3). In this instance, the greatest 

order of p or q cannot be provided merely by ACF or PACF.

4.  Autoregressive Integrated Moving Average Model

 The extension of ARMA model is ARIMA model which enable to transform data by 
differencing to make data stationary. ARIMA model can be written as ARIMA (p, d, q), where p is 
the order of AR term, d is the number of differencing required to make series stationery and q is 
the order of MA term. For example, if y_it  is a non-stationary series, we will take a first-difference 
of y_t to make ∆y_t= stationary, and then the ARIMA (p, 1, q) model is expressed as: 
 

 Where ∆ y_t= y_t- y_(t-1), then d = 1, which implies a one-time differencing step. The 
model transforms into a random walk model, categorized as ARIMA (0.1,0), if p = q = 0.

Table 1 
ARIMA (p, d, q) Model for d = 0, 1, 2

5.  Model Adequacy Measures

 Before employing a model for predicting, diagnostic testing must be done on it. The 
residuals that remain after the model has been fitted are deemed sufficient if they are just white 
noise, and the residuals' ACF and PACF patterns may provide insight into how the model might be 
improved. Akaike (1973) developed a numerical score that can be used to identify the best model 
from among several candidate models for a specific data set. Akaike information criterion (AIC) 
results are helpful compared to other AIC scores for the same data set. A smaller AIC score 
indicates a better empirical fit. Estimated log-likelihood (L) is used to compute AIC as,
 
AIC = - 2(L + s)                                                                                                                         (5)          
 Such that s is the number of variables in the model plus the intercept term. Schwarz (1978) 
developed an alternative model comparison score known as Bayesian (Schwarz) information 
criterion BIC (or SIC) as an asymptotic approximation to the transformation of the Bayesian 
posterior probability of a candidate model expressed as,

BIC or SIC = - 2L + s log(n)                                                                                                     (6)             
 L is the maximum likelihood of the model, s is the number of parameters in the model, and 
n is the sample size. Like AIC, BIC also balances the goodness of fit and model complexity. 
However, BIC places a higher penalty on model complexity compared to AIC because it includes a 
term that depends on the sample size (s log(n)). As with AIC, the goal is to minimize the BIC value 
to select the best model.

 6.   Forecasting 

 Box-Jenkin's time series model method applies only to stationary and invertible time 
series. Lidiema (2017), Dritsakis and Klazoglou (2019). Future value forecasting can begin once 
the requirements have been met through procedures like differencing. We can utilize the chosen 
ARIMA model to predict when it meets the requirements of a stationary univariate process. 
Further, diagnostic checking is done to verify the forecasting accuracy of the ARIMA model. 
   
7.  Forecasting Accuracy

 We now present different measures listed to determine the accuracy of a prediction model.
 
 (i) Mean Absolute Error 

 The mean absolute difference between a dataset's actual (observed) values and the model's 
predicted values is computed using the Mean Absolute Error (MAE) algorithm. The absolute rather 
than squared differences make MAE more robust to the outliers. The formula to calculate the MAE 
is,
                                                     
 
 Where n is the total number of observations, y_(i )is the actual value of time series in data 
point i, and y _i denotes forecasted value of time series data point i.       

 (ii)  Root Mean Square Error 

 Root Mean Square Error (RMSE) is a popular accuracy measure in regression analysis 
based on the difference between a dataset's actual (observed) values and the model's predicted 
values. Lower RMSE indicates the alignment of the model's predictions with the actual data. The 
formula to calculate the RMSE is,
                  (8)
                                    
  
 However, due to the squaring of deviations, RMSE gives underweight to the outliers and 
may not be suitable for all types of datasets. Depending on the specific problem and characteristics 
of the data, we can use metrics such as Mean Absolute Error (MAE) or R-squared (coefficient of 
determination) may also be used in conjunction with RMSE to gain a more comprehensive under-
standing of the model's performance.            
                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                   
 (iii) Mean Absolute Percentage Error 

 Mean Absolute Percentage Error (MAPE) is used to measure the percentage variation 
between a dataset's actual (observed) values and the model's predicted values, and it is useful to 
understand the relative size of the errors compared to the actual values. The formula to calculate 
the MAPE is,

 However, it needs to be more well-defined when the actual values are zero or near zero, 
which can result in non-sensical very large MAPE values.

 (iv)  Mean Percentage Error 

 Mean Percentage Error (MPE) is instead of taking the absolute percentage difference like 
in MADE consider the signed percentage difference. Therefore, accounting for both the (positive 
and negative) magnitude of the errors. The formula to calculate the MPE is,
                                                      
                                              (10)        

 Such that, lower values of MPE indicate better forecast accuracy. A value of zero MPE 
would imply that the forecasted values match the actual values perfectly. However, MPE can have 
some limitations, such as the potential for the errors to cancel each other out, leading to an artifi-
cially low MPE even if the model's performance is unsatisfactory.

 (v) Mean Absolute Scaled Error 

 Mean Absolute Scaled Error (MASE) measures the performance of a model relative to the 
performance of a naive or benchmark model. The MASE provides a more interpretable measure of 
forecast accuracy than metrics like Mean Absolute Error (MAE), especially when dealing with 
time series data and comparing different forecasting models. It provides insights into whether a 
model provides meaningful improvements over a basic, naive forecasting approach. The formula to 
calculate the MASE is,   
                   (11)  
                                         

  where n is the length of the series and m is its frequency, i.e., m=1 for yearly data, m=4 for 
quarterly, m=12 for monthly, etc.
 MASE measures how well the model performs relative to the naive model's forecast errors taken 
as a benchmark. A value of MASE less than 1 indicates that the model performs better than the 
naive model regarding absolute forecast errors, while a value greater than 1 shows worse perfor-
mance than the naive model.

Data and Analysis

 For modelling and forecasting non-seasonal time series data of the annual GDP of Nepal, 
we have obtained data from the website of World Bank for the period 1960 – 2022. This implies 
that we have 63 observations of GDP, based on this data, we have proposed the ARIMA (2, 2, 1) 
model to forecast the GDP of Nepal for the next fifteen years (2023 – 2037).    

1. Model Identification for GDP

 Progression of GDP per capita of Nepal is graphed in Figure 2. A steady long-term rise is 
observed during 1960 – 2022. Beyond 2010 the rate of upward trend increases sharply. The time 
series may be quickly and easily determined to be unstable because of the GDP of Nepal's clearly 

marked increasing trend. Autocorrelation Function (ACF) (Figure 3) and Partial Autocorrelation 
Function (PACF) (Figure 4) are studied further to understand genesis of data structure. It is evident 
from the PACF that a single prominence indicates the fictitious primary value of n=1 when it 
crosses the confidence intervals. Furthermore, at ACF 11 heights, the same issue occurs. Accord-
ing to the ACF plot, the autocorrelations in the observed series is very high, and positive. A slow 
decay in ACF suggests that there may be changes in both the mean and the variability over time for 
this series. The arithmetic mean may be moving upward, with rising variability. Variability can be 
managed by calculating the natural logarithm of the given data, and the mean trend can be elimi-
nated by differencing once or twice as needed to achieve stationarity in the original observed 
series. An instantaneous nonlinear transformation applied to the optimal forecast of a variable may 
not produce the transformed variable's ideal forecast (Granger and Newbold, 1976). In particular, 
using the exponential function to forecasts for the original variable when excellent forecasts of the 
logs are available may not always be the best course of action. Therefore, we further employ the 
differencing process on the untransformed actual data series.

Flgure 2
The GDP Data During 1960 to 2021

beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

 GROSS DEMESTIC PRODUCT (GDP) is a strategic compo-
nent in measuring National Income and Product Accounts. GDP 
represents the total value of final goods and services. GDP assessment 
is based on the quantum of consumption and investment by house-
holds and businesses in addition to the governmental expenditure and 
net exports. GDP is, therefore, crucial in maintaining a healthy 
economy as it embodies all financial transactions, including banking 
aspects. Planning and decision-making for the entire economy is thus 
conditioned on accurate information with respect of all the three 
stakeholders in the economic transactions, namely, households, 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

1. Consider line segment AB, Figure 1. 
2. Consider a point P on the line AB such that AP=1 unit and  𝐴 𝐵

AP = 𝐴 𝑃
BP . 

3. Let AB=c and form a quadratic equation from Step 2, i.e.,  𝑐2 − 𝑐 1 = 0. 
4. Solve the equation to get a real and positive root only, i.e.,  𝑐 1+√5

2
. 

5. Such an irrational number in Step 4 is a golden ratio and is denoted by 𝜙  

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

1. Draw a line segment AB, Figure 2. 
2. Draw DB perpendicular to AB.  
3. Take a point C on BD such that BC= 1

2
  AB. 

4. Draw CB=CP and draw AP=AQ. 

5. Golden ratio, 𝜙  𝐴 𝑄. 
BQ

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

1. Draw a line segment MX, Figure 3. 
2. Draw ZX perpendicular to MX with MX=ZX. 
3. Take N as the midpoint of MX. 
4. Draw a circle with center N and radius NZ which meets MX produced at Y. 

5. Golden ratio,  𝜙 𝑀 𝑋
XY .  

1. Draw an isosceles triangle ABC with ∠𝐴 𝐵 𝐶 ∠𝐵 𝐶 𝐴 2𝜋
5 , Figure 4. 

2. Bisect ∠𝐴 𝐵 𝐶 that meets AC at P. 
3. Use geometry to calculate ∠𝐵 𝑃 𝐶 2𝜋

5 . 

4. ∆𝐴 𝐵 𝐶∆𝐵 𝐶 𝑃as their angles are   𝜋5  , 2𝜋
5  , and 2𝜋

5 , respectively. 

5. Let CP=1, then BC= 𝜙 where,   𝐴 𝐵
BC = 𝐵 𝐶

CP  ⇒ 𝐴 𝐵 𝜙 . 

6. It gives golden triangle  ∆𝐴 𝐵 𝐶 having sides 1, 𝜙  and 𝜙 . 

 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

   
     
 
        

     
    

 
  

1. Draw an equilateral triangle ABC, Figure 5. 
2. Draw a circum-circle with the vertices of a triangle on its circumference. 
3. Consider P and Q to be midpoints on AC and BC, respectively.  
4. Let the PQ produced meet the circumference at R.  

5. Then, the golden ratio,  𝜙 𝑃 𝑄
QR = 𝑃 𝑅

PQ . 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

Figure 7.  Construction of golden ratio relative to rectangle

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

3̀.1The golden ratio corresponds to a rhombus  

 

Figure  6 
Construction of golden ratio relative to rhombus

 

Algorithm 6 Construction corresponding to a rhombus  
1. Put two 1×3 rectangles shifted one unit relative to each other, left part of Figure 6. 
2. Draw the long diagonal of the resulting shape and the unit circle at its center.  
3. Draw the tangents to the circle at the points where it meets the diagonal.  
4. All sides of the obtained quadrilateral equal is √5,  a rhombus. 
5. Draw its (perpendicular) half-diagonals to obtain a right triangle ABC with the 

altitude CH, as in the right part of Figure 6. 
6. Let AH=y and BH=x. Then xy=1, where 𝑥 ξ 5−1

2
= 1

𝜙
and  𝑦 ξ 5+1

2
= 𝜙    

7. Finally, 𝐴 𝐶= ට𝑦 +1
𝑥 +1

= ඨ
𝜙 +1

1
𝜙

+1
= 𝜙    

8. The ratio of the diagonals in such a rhombus is 𝜙 and is a golden rhombus.  

3.2 The golden ratio corresponds to a rectangle   
 The golden rectangle is considered the most visually pleasing of all rectangles. It can be 
found in the shape of playing cards, windows, book covers, file cards, canvases, etc. The canvas of 
the world-famous painting Monalisa was also in a golden rectangle. A distinctive feature of such a 
shape is that when a square section is removed from it, the remainder remains a golden rectangle, 
Meisner, 2018. 
Figure 7  
Construction of golden ratio relative to rectangle.

Algorithm 7 Construction corresponding to a rectangle
1.   Construct a square ABCD on base AB, Figure 7. 
2. Take a point M at AB such that AM=MB.
3.  Draw a circle with center M and radius MC.
4.  Produce MB to intersect the circle at P.
5.  Draw a perpendicular at P which meets DC produced at Q.
6.   Rectangle APQD is the golden rectangle. (BPQC is also a golden rectangle). 

 
      3.3 The golden ratio corresponds to a spiral (iterative rectangles) 
 A golden spiral can be constructed iteratively on golden rectangles. Removal of squares has 
another golden rectangle and can repeat it infinitely. Corresponding corners of the square form an 
infinite sequence of points on the unique logarithmic spiral called the golden spiral, 
Figure 8. 
Construction of golden spiral

                              
 
 Algorithm 8. Construction corresponding to a rectangle
 1. Construct a golden rectangle on base AB, i.e., AB=ϕ and AD=1, Figure 8.
 2. Construct a square APQD by drawing a circle with a radius equals height of a rectangle.
 3. Repeat Step 2 in BPQC, then QC= ϕ -1= 1/ϕ . Hence, BE=1/ϕ^2  ,  PF=1/ϕ^3  ,  and so on.  
 4. Inscribe quarter circles in each square to form spirals.
 5. A golden spiral is shown with thick dotted lines in iterative golden rectangles.

4. The golden ratio corresponds to different pentagons 

 Here, we are presenting its geometry corresponding to the pentagon, Akhtaruzzaman & 
Shafie, 2011. 

2.4.1 The golden ratio corresponds to a regular pentagon
 Geometrically, the ratio of the diagonal of a regular pentagon to its side is a golden ratio. 
Hence, a regular pentagon is a golden pentagon. If a pentagon is divided into diagonals from one 
vertex, the resulting triangles are golden. Among them, the middle one is the acute golden triangle.  
The other two are obtuse golden triangles. 

Figure 9 
A regular pentagon is a golden pentagon   

Figure 10
A golden pentagram with golden polygon, triangles, and gnomons. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

 

 

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

3.2 The golden ratio corresponds to a rectangle   
 The golden rectangle is considered the most visually pleasing of all rectangles. It can be 
found in the shape of playing cards, windows, book covers, file cards, canvases, etc. The canvas of 
the world-famous painting Monalisa was also in a golden rectangle. A distinctive feature of such a 
shape is that when a square section is removed from it, the remainder remains a golden rectangle, 
Meisner, 2018. 
Figure 7  
Construction of golden ratio relative to rectangle.

Algorithm 7 Construction corresponding to a rectangle
1.   Construct a square ABCD on base AB, Figure 7. 
2. Take a point M at AB such that AM=MB.
3.  Draw a circle with center M and radius MC.
4.  Produce MB to intersect the circle at P.
5.  Draw a perpendicular at P which meets DC produced at Q.
6.   Rectangle APQD is the golden rectangle. (BPQC is also a golden rectangle). 

 
      3.3 The golden ratio corresponds to a spiral (iterative rectangles) 
 A golden spiral can be constructed iteratively on golden rectangles. Removal of squares has 
another golden rectangle and can repeat it infinitely. Corresponding corners of the square form an 
infinite sequence of points on the unique logarithmic spiral called the golden spiral, 
Figure 8. 
Construction of golden spiral

                              
 
 Algorithm 8. Construction corresponding to a rectangle
 1. Construct a golden rectangle on base AB, i.e., AB=ϕ and AD=1, Figure 8.
 2. Construct a square APQD by drawing a circle with a radius equals height of a rectangle.
 3. Repeat Step 2 in BPQC, then QC= ϕ -1= 1/ϕ . Hence, BE=1/ϕ^2  ,  PF=1/ϕ^3  ,  and so on.  
 4. Inscribe quarter circles in each square to form spirals.
 5. A golden spiral is shown with thick dotted lines in iterative golden rectangles.

4. The golden ratio corresponds to different pentagons 

 Here, we are presenting its geometry corresponding to the pentagon, Akhtaruzzaman & 
Shafie, 2011. 

2.4.1 The golden ratio corresponds to a regular pentagon
 Geometrically, the ratio of the diagonal of a regular pentagon to its side is a golden ratio. 
Hence, a regular pentagon is a golden pentagon. If a pentagon is divided into diagonals from one 
vertex, the resulting triangles are golden. Among them, the middle one is the acute golden triangle.  
The other two are obtuse golden triangles. 

Figure 9 
A regular pentagon is a golden pentagon   

Figure 10
A golden pentagram with golden polygon, triangles, and gnomons. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

3.2 The golden ratio corresponds to a rectangle   
 The golden rectangle is considered the most visually pleasing of all rectangles. It can be 
found in the shape of playing cards, windows, book covers, file cards, canvases, etc. The canvas of 
the world-famous painting Monalisa was also in a golden rectangle. A distinctive feature of such a 
shape is that when a square section is removed from it, the remainder remains a golden rectangle, 
Meisner, 2018. 
Figure 7  
Construction of golden ratio relative to rectangle.

Algorithm 7 Construction corresponding to a rectangle
1.   Construct a square ABCD on base AB, Figure 7. 
2. Take a point M at AB such that AM=MB.
3.  Draw a circle with center M and radius MC.
4.  Produce MB to intersect the circle at P.
5.  Draw a perpendicular at P which meets DC produced at Q.
6.   Rectangle APQD is the golden rectangle. (BPQC is also a golden rectangle). 

 
      3.3 The golden ratio corresponds to a spiral (iterative rectangles) 
 A golden spiral can be constructed iteratively on golden rectangles. Removal of squares has 
another golden rectangle and can repeat it infinitely. Corresponding corners of the square form an 
infinite sequence of points on the unique logarithmic spiral called the golden spiral, 
Figure 8. 
Construction of golden spiral

                              
 
 Algorithm 8. Construction corresponding to a rectangle
 1. Construct a golden rectangle on base AB, i.e., AB=ϕ and AD=1, Figure 8.
 2. Construct a square APQD by drawing a circle with a radius equals height of a rectangle.
 3. Repeat Step 2 in BPQC, then QC= ϕ -1= 1/ϕ . Hence, BE=1/ϕ^2  ,  PF=1/ϕ^3  ,  and so on.  
 4. Inscribe quarter circles in each square to form spirals.
 5. A golden spiral is shown with thick dotted lines in iterative golden rectangles.

4. The golden ratio corresponds to different pentagons 

 Here, we are presenting its geometry corresponding to the pentagon, Akhtaruzzaman & 
Shafie, 2011. 

2.4.1 The golden ratio corresponds to a regular pentagon
 Geometrically, the ratio of the diagonal of a regular pentagon to its side is a golden ratio. 
Hence, a regular pentagon is a golden pentagon. If a pentagon is divided into diagonals from one 
vertex, the resulting triangles are golden. Among them, the middle one is the acute golden triangle.  
The other two are obtuse golden triangles. 

Figure 9 
A regular pentagon is a golden pentagon   

Figure 10
A golden pentagram with golden polygon, triangles, and gnomons. 

Algorithm 9 Construction corresponding to a pentagon  

1. Construct a regular pentagon ABCDE on unit base AB, Figure 9.  

2. Join its vertices to form diagonals, AD, BD, and BC. 

3. Geometrically, DA=𝜙 and DE=1
𝜙

 

 4.2 The golden ratio corresponds to a regular pentagram. 

Diagonals of a regular pentagon form a regular pentagram. A regular pentagon is itself a golden 
pentagon. Such a pentagram is a golden pentagram. For details we refer to Meisner, 2018.   

Algorithm 10. Construction corresponds to a pentagram. 

1. Construct a regular pentagon ABCDE on base CD, Figure10. 
2. Draw a circum-circle to this pentagon. 
3. Draw all possible diagonals.  
4. Geometrically, AC’EB’DA’CE’BD’A is a regular pentagram, and it has a regular inner 

pentagon A’E’D’C’B’ and ten isosceles triangles as: 
(i) Acute angled:  ∆AC’D’,  ∆BD’E’,  ∆CE’A’,  ∆DA’B’, and ∆EB’C’. 

      (ii) Obtuse angled:  ∆AC’E, ∆EB’D, ∆DA’C, ∆CE’B, and  ∆BD’A. 
5. In each, the ratio of the longer side to the shorter side is 𝜙  
6. Acute angled isosceles triangles are the golden triangles, and the obtuse angled isosceles 

triangles are golden gnomons. 

 

    

5. The golden ratio corresponds to different conics  

Conic sec�ons are the locus of a point tha� moves so its distance from a fixed point(focus) is   
a constant ra�o (eccentricity, e) to the distance from a fixed line (directrix).  The shape of 
such a curve is determined by this ra�o  e, where for the parabola, e=1; for the ellipse, e<1; 
and for the hyperbola, e>1. Consider the eccentrici�es of the ellipse and hyperbola  are the 

golden sec�ons, a:b= 𝜙  Parabola: 𝑦 = 4𝑥 Ellipse: 𝑥
𝜙

+  𝑦
1

= 1; and Hyperbola: 𝑥
𝜙
−

 𝑦
1

= 1. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

3.2 The golden ratio corresponds to a rectangle   
 The golden rectangle is considered the most visually pleasing of all rectangles. It can be 
found in the shape of playing cards, windows, book covers, file cards, canvases, etc. The canvas of 
the world-famous painting Monalisa was also in a golden rectangle. A distinctive feature of such a 
shape is that when a square section is removed from it, the remainder remains a golden rectangle, 
Meisner, 2018. 
Figure 7  
Construction of golden ratio relative to rectangle.

Algorithm 7 Construction corresponding to a rectangle
1.   Construct a square ABCD on base AB, Figure 7. 
2. Take a point M at AB such that AM=MB.
3.  Draw a circle with center M and radius MC.
4.  Produce MB to intersect the circle at P.
5.  Draw a perpendicular at P which meets DC produced at Q.
6.   Rectangle APQD is the golden rectangle. (BPQC is also a golden rectangle). 

 
      3.3 The golden ratio corresponds to a spiral (iterative rectangles) 
 A golden spiral can be constructed iteratively on golden rectangles. Removal of squares has 
another golden rectangle and can repeat it infinitely. Corresponding corners of the square form an 
infinite sequence of points on the unique logarithmic spiral called the golden spiral, 
Figure 8. 
Construction of golden spiral

                              
 
 Algorithm 8. Construction corresponding to a rectangle
 1. Construct a golden rectangle on base AB, i.e., AB=ϕ and AD=1, Figure 8.
 2. Construct a square APQD by drawing a circle with a radius equals height of a rectangle.
 3. Repeat Step 2 in BPQC, then QC= ϕ -1= 1/ϕ . Hence, BE=1/ϕ^2  ,  PF=1/ϕ^3  ,  and so on.  
 4. Inscribe quarter circles in each square to form spirals.
 5. A golden spiral is shown with thick dotted lines in iterative golden rectangles.

4. The golden ratio corresponds to different pentagons 

 Here, we are presenting its geometry corresponding to the pentagon, Akhtaruzzaman & 
Shafie, 2011. 

2.4.1 The golden ratio corresponds to a regular pentagon
 Geometrically, the ratio of the diagonal of a regular pentagon to its side is a golden ratio. 
Hence, a regular pentagon is a golden pentagon. If a pentagon is divided into diagonals from one 
vertex, the resulting triangles are golden. Among them, the middle one is the acute golden triangle.  
The other two are obtuse golden triangles. 

Figure 9 
A regular pentagon is a golden pentagon   

Figure 10
A golden pentagram with golden polygon, triangles, and gnomons. 

1. The latus rectum of the parabola is the directrix of the hyperbola. 
2. The directrix of the parabola is the image in the y-axis of the directrix of the hyperbola. 
3. The hyperbola asymptotes intersect the parabola at the points (4𝜙 4√𝜙 ; (-4𝜙 −4√𝜙  

 

 

Algorithm 11 Construction of a golden ellipse.

1. Construct a golden rectangle with AB:CD= 𝜙 2 (a). 
2. Draw an ellipse with a and b as semi-major and semi-minor axis, as in  

3. Such an ellipse is a golden ellipse 𝑥
𝑎

+  𝑦
𝑏

= 1, provided with 𝑎 𝑏 𝜙
4. Let a, b, c, and e be the length of the semi-major axis, length of the semi-minor axis, the 

length of the semi-latus rectum, and the eccentricity, respectively of a golden  ellipse, 
then its eccentricity, 𝑒 1

√𝜙
  and  𝑎 𝑏 𝑐 𝜙 :𝜙 1.   

Algorithm 12 Construction of a gold en circle  

  

Algorithm 13 Construction of a golden circle  

1. Construct a circle in center O with an appropriate radius of users’ choice. 
2. Draw a central angle of  55

72
𝜋  i.e.,  137.5° at O as in Figure 12(b).   

3. Geometrically, these two conjugate arcs are in proportion to the golden ratio and the 
angle 55

72
𝜋 radian is called the golden angle in such a golden circle.  

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

Figure 11  
Graphs of golden conics 

Figure 12 

(a) Golden ellipse                             (b) Golden circle  

 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

The Golden Ratio Corresponds to Solid Geometry.  

The Golden ratio is a mystery and a matter of interest from ancient human civilization  in 
different forms. It has a great connection in most of the beautiful solids .  Here, we are presenting 
a few of such solids. For details, we refer to (Markowsky, 1992; Pacioli, 1509)  .  

3.1 The golden ratio in a golden pyramid  
Algorithm 14. Construction algorithm of a g olden pyramid.

1. Consider a square with base 2b, Figure 13. 
2. Form a solid pyramid with vertical height a and slant height h such that 𝑎 𝑏 𝜙   
3. It becomes a golden pyramid where 𝑏 ℎ:𝑎 𝑏 𝑏 𝜙 𝑏 𝜙  1: 𝜙 𝜙   

Note that a golden pyramid combines two key mathematical concepts as the Pythagorean 
theorem and the golden ratio.  If the perimeter of the regular square base of the pyramid be 2𝜋
times its vertical height, i.e. 8𝑏 2𝜋  then  𝑏 ℎ:𝑎 𝑏 4𝑏 :𝑎  almost identical to golden 
pyramid with   𝑎 𝑏 𝜙  Egyptian pyramids are very clos e to such pyramids.  The Egyptian 
pyramid Giza, one of the seven wonders of the ancient world, is close to a golden pyramid.  

 
 

 2 The golden ratio in different structures  
       The golden ratio had been used in most of the famous ancient architects and sculptural structures 
like the great pyramid of Giza, Parthenon  and even in the world-famous modern structures like 
the Eiffel Tower and the Taj Mahal, Figure 14 as in Livio, 2002;  Meisner, 2018.  

Figure 13  
A golden pyramid  

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

Figure 14 

Pyramid of Giza, Parthenon, the Eiffel Tower, and the Taj Mahal. 
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

 3.2 The golden ratio in different modern design 

 The golden sections create a feeling of satisfaction, pleasure, and harmony within an 
image and are used extensively in modern designs and arts. For example, the Twitter logo, Apple 
iCloud logo, the Pepsi logo, Toyota's logo, etc. Moreover, an attractive design of a guitar, a rest 
chair, and a Toyota car, respectively, Figure 15 and 16. For details, Meisner, 2018. 
Figure 15
The Twitter, Toyota lo0go, Pepsi Llogo and the Apple iCloud logo 

Figure 16
A violin, a Chaise Long and a Toyota Car

3.4 Natural construction of the golden ratio by God.  

 Various parts of a human body like the total height of a body and the distance between 
head to fingertips; distance between head to naval and naval to hill; the bones of fingers in hand 
related to each other; forearm and upper arm; hand and forearm, in most of the parts of  skull, 
heart, lungs, liver, human face including ears, eyes, mouth, and nose have the applications of 
golden ratio in different forms, Figure 17. For details we refer to ( Heneir, et al. , 2011; Tamargo, 
& Pindrik, 2013).
Figure 17
 Different parts of the human body have the applications of golden ratiovio

                 

   

         

 

 

   

 Nature itself follows the Golden ratio in various flowers, seeds, fine leaves, seashells, 
honeycombs, etc. Certain planets of our solar system are closely related to the golden ratio. Not 
only these, the Galaxy, hurricane structure, spiral aloe leaves, and a nautilus shell in order from 
the spirals made by golden rectangles. Nature itself is a great mathematician to design the golden 
ratio.

Figure 14
Nature the great mathematicians to play with golden ratios

Conclusions 

 The golden ratio is one of the world-famous wondering and surprising numbers. It adds 
style and appeal to the marketing and advertisement of everyday consumer products to add beauty, 
balance, and harmony to the design. Such a property plays an enigmatic role everywhere in nature.
This paper represents a qualitative overview of the golden ratio from ancient times to the modern 
age and covers the state-of-art on it fundamentally about their mathematical structures and 
construction algorithms in a lucid manner for the first time. It can be constructed corresponding to 
different geometrical shapes. It provides the mystery of various geometrical patterns, their topo-
logical structures, and their construction algorithms and their interconnections to nature.
 

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

 3.2 The golden ratio in different modern design 

 The golden sections create a feeling of satisfaction, pleasure, and harmony within an 
image and are used extensively in modern designs and arts. For example, the Twitter logo, Apple 
iCloud logo, the Pepsi logo, Toyota's logo, etc. Moreover, an attractive design of a guitar, a rest 
chair, and a Toyota car, respectively, Figure 15 and 16. For details, Meisner, 2018. 
Figure 15
The Twitter, Toyota lo0go, Pepsi Llogo and the Apple iCloud logo 

Figure 16
A violin, a Chaise Long and a Toyota Car

3.4 Natural construction of the golden ratio by God.  

 Various parts of a human body like the total height of a body and the distance between 
head to fingertips; distance between head to naval and naval to hill; the bones of fingers in hand 
related to each other; forearm and upper arm; hand and forearm, in most of the parts of  skull, 
heart, lungs, liver, human face including ears, eyes, mouth, and nose have the applications of 
golden ratio in different forms, Figure 17. For details we refer to ( Heneir, et al. , 2011; Tamargo, 
& Pindrik, 2013).
Figure 17
 Different parts of the human body have the applications of golden ratiovio

 Nature itself follows the Golden ratio in various flowers, seeds, fine leaves, seashells, 
honeycombs, etc. Certain planets of our solar system are closely related to the golden ratio. Not 
only these, the Galaxy, hurricane structure, spiral aloe leaves, and a nautilus shell in order from 
the spirals made by golden rectangles. Nature itself is a great mathematician to design the golden 
ratio.

Figure 14
Nature the great mathematicians to play with golden ratios

Conclusions 

 The golden ratio is one of the world-famous wondering and surprising numbers. It adds 
style and appeal to the marketing and advertisement of everyday consumer products to add beauty, 
balance, and harmony to the design. Such a property plays an enigmatic role everywhere in nature.
This paper represents a qualitative overview of the golden ratio from ancient times to the modern 
age and covers the state-of-art on it fundamentally about their mathematical structures and 
construction algorithms in a lucid manner for the first time. It can be constructed corresponding to 
different geometrical shapes. It provides the mystery of various geometrical patterns, their topo-
logical structures, and their construction algorithms and their interconnections to nature.
 

        

            

    

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 

INTELLIGENCE  

 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-
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beauty perspective, and construction design is somewhat lacking. This paper covers the 
state-of-the-art golden ratio based on its mathematical structures and their constructional properties 
instead of its mathematical properties.  The rest of the paper is as follows. Section 2 is about the 
geometry of the golden ratio in plane geometry and Section 3 is in solid geometry. Finally, Section 4 
concludes the paper.

The golden ratio in Plane Geometry 

 Here, we are presenting the golden ratio corresponding to plane geometry. For details, we 
refer to (Akhtaruzzaman & Shafie, 2011; Livio, 2002; and Markowsky, G. (1992).

1  The golden ratio corresponds to a line segment

 A straight line is said to have been cut in extreme and mean ratio when, as the whole line is 
to the greater segment, so is the greater to the less, as illustrated in Figure 1. 

 Figure 1 
The golden ratio in a line segment

Algorithm 1. Construction in a line segment
 

 Being an irrational number, it has non-repeating, non-terminating, and non-recurring decimal 
representation, like  ϕ =1.6180339887498948482... This ratio is also known as the divine ratio or 
divine proportion.  Here, we are using the term golden ratio
 1.1 The golden ratio corresponds to internal division 
 
 The golden ratio can be constructed corresponding to the internal division of a line segment. 

Algorithm 2 Construction corresponds to the internal division in a line segment

opment of the nation remains incomplete, keeping aside women in economic activities as they 
make up half of the total population. In the past, Nepalese women were confined to household 
activities including cooking, washing, cleaning, and caring the children. Gradually, they are 
stepping up to establish and run the enterprise which leads to their economic empowerment (Khan 
et al., 2017).

 Third-world feminist and women’s organizations raised the issue of women’s empower in 
1070s. The main goal of the movement was the equality of women through structural change in 
the social and political systems (United Nations, 2001). Different scholars defined women’s 
empowerment differently. However, the common notation of empowerment was established as 
competency development for making strategic choices and achieving the goal, whatever they 
attempt to succeed (Reddy, 2002).

 Empowering women economically is essential for their overall development. Entrepre-
neurship is the best way to achieve economic independence. Encouraging entrepreneurship and 
income-generating activities presents practical solutions for women's empowerment. Women gain 
the advantages of awareness-raising, education, knowledge, self-confidence, and technolo-
gy-friendly by engaging in income-generating activities through entrepreneurship (Sharma & 
Varma, 2008). Women’s entrepreneurship was viewed as a key vehicle for granting decision-mak-
ing power, self-dependency, and leadership opportunities (UNIFEM, 2000).

 Economic empowerment indicates equal participation in the existing market, access to 
decent work, controlling the productive resource, deciding the economic issues at all levels, from 
household to international forum, putting voice confidently, managing the time properly, and 
maintaining control over the bodies and meaningful participation in the economic decisions. 
Women’s economic empowerment and the reduction of the gender gap are crucial factors for the 
2030 agenda, and sustainable development (UN, 2020).

 In most societies, there exists a significant power disparity between men and women, with 
women having less control over resources and often receiving lower wages for their work. As a 
result, women's contributions to society often go unnoticed and undervalued, rendering them an 
"invisible" workforce. Unfortunately, these circumstances inevitably hinder women's ability to 
fully explore their potential, pursue growth and development, and achieve exceptional accomplish-
ments (Sharma & Varma, 2008).

 Gorkha is one of the developing districts situated in rural areas of Nepal, mostly with male 
dominance, which has systematically excluded women from equal participation in social activities. 
They were often marginalized and disadvantaged due to cultural norms, discriminatory practices, 
dependency on males, and lack of access to education, resources, and decision-making authority. 
Despite these challenges, there is a growing interest in entrepreneurship among women. 
Post-earthquake, over 30 organizations have been working to support women's entrepreneurship 
and empower them to overcome gender-based discrimination and gain economic independence. 
Through these efforts, rural women are moving towards greater empowerment and breaking down 
barriers to success (Womens, 2016). In this context, the primary aim of the study is to examine the 

effect of women’s entrepreneurship on their empowerment in terms of decision-making authority, 
reduced dependency on males, increased income level, change in social perception, and employ-
ment generation in the Gorkha District, Nepal.
 

Literature Review

 Research has highlighted the importance of women's empowerment as the driving element 
for economic growth. It is also argued that increasing women's participation in entrepreneurship 
activities is crucial for developing countries to transform into developed countries. Such participa-
tion would help to utilize the human resources properly and generate income leading to improved 
quality of life as well (Singh & Gupta, 2013). Women’s entrepreneurship journey is viewed as a 
technique for getting rid of poverty and marching to equality. To bring Nepalese women into the 
main stream of the business sector, women’s empowerment is essential by providing leadership 
opportunities and participating in entrepreneurial networking systems (Bushell, 2008).

 Women’s entrepreneurship is now recognized as an essential driver of economic growth, 
innovation, and job creation. In addition, society has come to appreciate the unique perspective 
and innovative solutions that women entrepreneurs bring to the table were overlooked in the past 
and systematically denied the recognition they deserve (Sharma & Varma, 2008). Women entre-
preneurs are those women who are innovative, risk-takers, enjoy independence, seeking opportu-
nities for economic gain, and do not hesitate to take organizational and management responsibili-
ties (Timmons & Spinelli, 2009). Entrepreneurs can transform their ventures into new technolo-
gies, products, and markets. Independence and risk-taking qualities are essential for sustaining 
their enterprise from start-up to growth and expansion internationally (Chong & Teoh, 2007).

 Awareness is also increased about the significant barriers and challenges that women face 
in entrepreneurship, such as access to funding, mentorship, and networks. As a result, there is now 
more support and resources available for women entrepreneurs, including business incubators, 
accelerators, and grants. Previously, entrepreneurship was viewed as a male-dominated field, and 
women who entered the field faced numerous challenges and biases. However, with the increment 
of women entrepreneurs’ numbers and their success rate in business, social perception has shifted 
to a more positive and inclusive one (Ilie et al., 2021).

 The Landscape Study on Women Entrepreneurship found that women have achieved an 
improved status in their family after becoming financially independent. The study also revealed 
that most women tend to reinvest about 90% of their income into their families, i.e., into providing 
adequate nourishment for their families and educating their children, thereby contributing to better 
outcomes for their children and for future generations (EdelGive Foundation, 2020).

 After engaging in entrepreneurial ventures, it gives women both increased decision-mak-
ing authority and power. Women entrepreneurs can exercise more power in household decisions 
(Haugh & Talwar, 2016). Women-owned small enterprises have provided better distribution of 
resources and economic stability. They are playing an important role in creating employment 
opportunities and introducing innovation. They are also sources of inspiration for others. Small 

entrepreneurs are assumed as the means of entrepreneurship, economic development, and job 
creation (Taiwo et al., 2016)

 Women’s entrepreneurship contributes significantly to the social and economic well-being 
of the country. Banks and cooperatives provide financial support to women entrepreneurs, and 
their families encourage them in their business activities. Nepal has implemented policies to 
develop entrepreneurial skills among women, and vocational education and training programs 
have been launched to empower them (Khatri, 2022). Women’s status in Nepalese society has 
changed from time to time. Women have been regarded as a symbol of strength, knowledge, and 
wealth. Women’s economic empowerment and inclusive economic growth are fueled by girls’ and 
women’s educational attainment (Rijal, 2018).

 The Nepal government has taken some steps to encourage women's entrepreneurship, such 
as providing an easier procedure with a lower fee for registration. The Women's Entrepreneurship 
Development Fund has been serving with financial assistance and technical support to them. In 
addition to government services, several other organizations also provide support and resources to 
women entrepreneurs, such as training and networking opportunities, business development 
services, mentorship, and other services for their aspirations. By promoting women's entrepreneur-
ship in Gorkha, women empowered economically and became contributing members of the 
society to more inclusive economic growth in the region (Sapkota, 2020).

 Over time and because of the changes going on in the Gorkha district, young women are 
beginning increasingly involved in entrepreneurial activities and have started to be self-dependent. 
Women entrepreneurs’ contribution has increased to their immediate family budget and to the 
prosperity of the community. Women entrepreneurs are regarded as the most significant represen-
tatives of the financial growth of the country (Tambunan, 2009). Their role has been changed to 
the producers, owners, decision-makers, risk-takers, sellers, and innovators from households 
serving women. They also create employment opportunities and contribute to advancing the living 
standards of families. Nowadays, women use their potential and skills to supplement their family 
income. Women in Nepal, therefore, no longer need to wait for employment outside the home. 
They are capable starting their own venture and earning and improving their livelihood successful-
ly (Thapa Karki & Xheneti, 2018).

 The awareness of policymakers and planners has increased significantly towards women’s 
contribution to income generation and the effective performance of women’s activities. Nepali 
women are increasingly taking up entrepreneurial ventures, particularly in sectors such as agricul-
ture, tourism, and handicrafts (Rijal, 2018).

 The past evidence from the different countries shows that women's entrepreneurship is the 
means of women's empowerment in terms of social status improvement, wider networking, better 
education, and a better future (Khatri, 2022; Ilie et al., 2021; EdelGive Foundation, 2020; Rijal, 
2018; Sharma & Varma, 2008), and the emergence of women in self-employment and income 
generation through the establishment of their own enterprises is increasing (Womens, 2016). 
However, there is a lack of sufficient studies to verify the situation in the rural communities of 

Nepal. Therefore, the study on women's empowerment through entrepreneurship in Gorkha 
District is essential.

 The study variables are based on the literature review. The dependent variable is women’s 
empowerment (accessibility of better health service, education opportunity, getting chance of 
leadership role and improvement on the confidence level). The independent variable is women 
empowerment that comprises the increase in income level of women, a change in social percep-
tion, reduction independency on male, employment generation, decision-making authority. The 
following framework shows the how independent variables affect the successful utilization of 
entrepreneurship development.

Figure 1
Conceptual framework

Based on the objectives of the study, theoretical and empirical literature review of the study 
following hypothesis are developed.
H01: There is significant relationship between increase in income level of women and women 
empowerment.
H02: There is significant relationship between change in social perception and women empower-
ment.
H03: There is significant relationship between reduced women dependency and women empower-
ment.
H04: There is significant relationship between self-employment and women empowerment.
H05: There is significant relationship between increase in decision making role and women 
empowerment.

Methods
 The research was descriptive and explanatory in nature. It was conducted in Gorkha 
district, Nepal, mainly in Gorkha Bazaar, Dandidana, 12 Kilo, Chatturkhola, Palungtaar, Chepetar, 
Vachhek Bazaar, and Aarughaat. The study was based on the women empowerment through 
entrepreneurship in Gorkha. So, 150 women entrepreneurs were purposively selected as a sample 
respondent. This research was based on the primary survey. The data was collected by formulating 
a set of research-administered questionnaires that were distributed to women entrepreneurs in the 
study area. The questionnaire includes Section A with demographic information about the respon-
dents like age, marital status, income level, education, etc. and section B with a five-point Likert 
scale (Strongly Disagree-1, Disagree-2, Neutral-3, Agree-4, Strongly Agree-5) with statements 
related to independent and dependent variables. The researchers used both descriptive as well as 
inferential statistics for data analysis. Descriptive statistics such as frequency percentage distribu-
tion were used to measure the characteristics of the respondents; exploratory factor analysis (EFA) 
was used to extract specific items from the dataset that are associated with each construct and 
partial least squares structural equation modeling (PLS-SEM) was used to measure the relation-
ship between independent variables and dependent variables.

Results and Discussion

1 Demographic Status of Women Entrepreneurship
 Age, eduction, marital status, family structure and income level of respondents is analyzed 
as shown in table 1.
Table 1
Socio-Demographic Profile

 Table 1 gives the insights into the demographic characteristics of the study population. 
The age group category illustrates a diverse age distribution, with the majority falling within the 
21-30 and 31-40 age ranges, representing 38.7% and 40% of the sample, respectively. In terms of 
education, the data reveals a relatively high level of education, with 46.7% having completed their 
10+2 and 12.7% being graduates. However, a notable portion (39.3%) has a high school education 
or lower. Marital status shows that a substantial majority (79.3%) are married, while family 
structure highlights a prevalence of nuclear families (73.3%). Monthly family income demon-
strates a wide range, with the largest group earning between 20000-30000 (29.3%) and a signifi-
cant proportion (26.7%) earning above 50000.

2 Exploratory Factor Analysis (EFA)

 In this study, total 28 items were used to measure the independent and dependent 
variables. Income level includes four items – IL1, IL2, IL3, and IL4, social perception includes 
five items – SP1, SP2, SP3, SP4, and SP5, reduced dependency includes four items – RD1, RD2, 
RD3, and RD4, employment gereration includes four items – EG1, EG2, EG3, and EG4, decision 
making includes five items – DM1, DM2, DM3, DM4, and DM5 and women empowerment 
includes six items – WE1, WE2, WE3, WE4, WE5, and WE6. EFA was run independently for 
each construct. The results of EFA is given in Table 2.
Table 2.

 Table 2 shows the summary of result of EFA for all six constructs used in this study. The 
KMO value assesses the suitability of data for factor analysis. In your analysis, all KMO values 
are above 0.5, which suggests that your data is suitable for EFA. Similarly, Bartlett's Test assesses 
whether the correlations among the variables are significantly different from an identity matrix. As 
per the analysis result, all p-values are very close to 0, which indicates that the data is appropriate 
for EFA. Furthermore, the items column indicates which specific items from the dataset are 
associated with each construct after EFA and % of variance explained shows the variance in the 
data explained by the underlying factor. Income Level includes four items (IL1, IL2, IL3, and IL4) 
and it explains 51.03 % of variance. Likewise, change in social perception includes three items 
(SP1, SP2, and SP3) and explains 56 % of variance, reduced dependency includes three items 
(RD1, RD2, and RD3) and explains 57.33 % of variance, employment generation includes three 

items (EG1, EG2, and EG4) and explains 60.15 % of variance, decision making includes four 
items (DM1, DM2, DM3, and DM4) and explains 51.79 % of variance, and women empowerment 
includes three items (WE3, WE5, and WE6) and explains 62.23 % of variance.

4.3 Structural Equation Modeling
 
 After EFA, the researchers used partial least square – structural equation modeling 
(PLS-SEM) to see the relationship between independent variables and dependent variable. This 
includes two model – Measurement Model and Structural Model. In measurement model, it was 
checked the reliability and the validity of the construct. After assessing the reliability and validity 
of the contruct, structural model was run.

3.1 Assessment of Constructs’ Reliability and Validity

 Reliabilty was checked using Cronbach’s alpha and composite reliability, convergent 
validity was assessed using Average Variance Extracted (AVE) and discriminant validity was 
assessed using Fornell and Lacker’s criteria, and HTMT ratio.

 Table 3 presents the result of construct reliability and convergent validity. Here Cron-
bach's Alpha and Composite Reliability are used to measure the construct reliability and AVE is 
used to assess the convergent validity. Table reveals that all the Cronbach’s alpha values are above 
0.60 and range between 0.601 and 0.713. Similarly, all composite reliability values are above 0.70 
and ranging from 0.790 to 0.840. This indicates that the constructs are highly reliable. Further-
more, AVE values in the range of 0.487 to 0.636 also affirm the convergent validity.
Table 4 

 Table 4 presents the result of Fornell and Larcker's criteria used to assess discriminant 
validity. The diagonal values represent the square root of the Average Variance Extracted (AVE) 
and other values represent the correlation coefficeint between the constructs. Here, the square root 
of the AVE for SP is 0.748, DM is 0.715, EG is 0.797, IL is 0.707, RD is 0.698, and WE is 0.783, 
which are greater than its correlations with other constructs, it satisfies the criteria for discriminant 
validity.

 Table 5 presents the result of Heterotrait-Monotrait (HTMT) ratios, used to measure 
discriminant validity. Here all the values are less than 0.85, which suggests that these constructs 
(SP, DM, EG, IL, RD, WE) exhibit satisfactory discriminant validity.

3.2 Structural Model

 After confirmation of reliability and validity of the constucts, path analysis was 
performed. Figure 2 depicts the path diagram and Table 6 exihibits the result of path analysis.
Figure 2 
Path Diagram

 
 Table 6 shows the results of the path analysis that show the relationships between various 
independent variables (Change in Social Perception, Decision Making, Employment Generation, 
Income Level, Reduced Dependency) and their impact on the dependent variable Women Empow-
erment. In this analysis, decision making (beta = 0.227, t-stat = 3.011 and p-value = 0.003), 
employment generation (beta = 0.293, t-stat = 3.299 and p-value = 0.001), and income level (beta 
= 0.271, t-stat = 2.472 and p-value = 0.013) have statistically significant and positive effects on 
women empowerment. This suggests that improvements in Decision Making, Employment 
Generation, and Income Level are associated with increased Women Empowerment. However, 
change in social perception and reduced dependency is not statistically significant and does not 
appear to influence Women Empowerment significantly. 

Conclusion

 This study provides insights into which factors have a substantial impact on Women 
Empowerment through entrepreneurship in Gorkha district, Nepal. The study considered women's 
empowerment as the dependent variable, while income level, social perception, reduced depen-
dency on male, employment creation, and decision-making authority were used as independent 
variables. Based on the study's results, it can be concluded that women entrepreneurship through 
change in income level, employment creation, and improvement in decision-making has a positive 
and significant impact on women's empowerment. This indicates that increased income, self-em-
ployment, and decision-making power contribute to women's empowerment in society. While 
change in social perception and reduced dependency on male have no significant association with 
women empowerment. This research not only provides valuable insights for policymakers and 
practitioners but also reinforces the requirement of supporting women's entrepreneurship to 
promote women’s empowerment.

Figure 2 
The golden ratio from the internal division of a line segment

2   The golden ratio corresponds to exterior division

 It can also be constructed in the form of the external division of a line segment.  

Algorithm 3 Construction with exterior division of a line segment.

 

Figure 3  
The Golden Ratio corresponds to the external division of a line segment

 

 2  The golden ratio corresponds to different triangles

It can also be defined as corresponding to an isosceles triangle and an equilateral triangle: 

 2.1 The golden ratio corresponds to isosceles triangles 

Algorithm 4. Construction corresponding to an isosceles triangle 

Figure 4
Construction of a golden cut, golden gnomon, and golden triangle 

 Note that, such a cut BP in ∆ABC is the golden cut where triangles  ∆ABP and  ∆BCP are 
the golden gnomon and the golden triangle, respectively, Akhtaruzzaman & Shafie, 2011.

 2.2 The golden ratio corresponds to an equilateral triangle 

Algorithm 5 Construction corresponding to an equilateral triangle

Figure 5 
Construction corresponding to an equilateral triangle.

 

3.  The golden ratio corresponds to different quadrilaterals 
 
 Here, we are presenting its geometry corresponding to different variants of the quadrilaterals, 
Akhtaruzzaman & Shafie, 2011. 

 
 THE GOLDEN RATIO  has been used for centuries in design, 
architecture, structure, and construction. It has been used not only in 
ancient and classical structures but also in modern architecture, 
artwork, and photography. It is found in nature, the universe, and 
various aspects of mathematical sciences. The golden ratio is one of the 
fascinating topics. Mathematicians since Euclid have studied it. Mathe-
matics theorem and the golden ratio have been given great importance 
in the history of Mathematics, as Johannes Kepler also said, Geometry 
has two great treasures: one is the theorem of Pythagoras, and the other 
is the division of a line into mean and extreme ratios. The first we may 
compare to a mass of gold, the second, we may call a precious jewel. 
For details, we refer to (Bell, 1940; Boyer, 1968; Herz-Fischler, 2000; 
and Pacioli, 1509).

 There has been a lot of work about its historical background 
and existence. However, its systematic overview from the geometrical 
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 EMPOWERMENT OF WOMEN is an important issue for 
the development of the family and society. The sustainable devel-


