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Abstract  Despite the continued growth in importance, the packaging sector remains responsible for environmental 

degradation and climate change due to its key role in terms of hazardous waste. The purpose of this study is to assess the 

factors affecting adoption of green packaging in beverage industries based on the adapted PESTEL framework. The study 

uses both purposive sampling and stratified random sampling techniques. The purposive sampling was used to select two 

beverage companies whereas the stratified sampling technique was used to select the 80 respondents from the pre-identified 

strata for each beverage company. The SPSS (Version 27) was used to test the significance of hypothesized relationships. The 

results of the analysis show that socio-economic factors, and regulatory factors have a significant and positive effect on 

adoption of green packaging. Meanwhile the socio-economic factors have the most effect, suggesting the importance of 

social and economic support for successful adoption of green packaging. The positive and significant effect of regulatory 

factors, highlight the role of government policies and regulations towards the adoption of green packaging. However, 

technological factors show an insignificant positive effect, revealing limited focus on green technologies. Thus, beverage 

companies should put more emphasis on the use of green technologies. This calls for all stakeholders to take corrective 

actions for effective adoption of green packaging in beverage industries.  
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1. Introduction 

Packaging plays a crucial role in protecting, preserving 

and marketing products during their transport, storage and 

use [1]. It is also a prime component of branding, showcasing 

a product’s identity and contributing to brand loyalty. 

However, used packaging products and their production 

processes are harmful to the environment. Packaging is a 

major source of non-biodegradable garbage that negatively 

impacts on the environment [2]. Thus, consumers and 

governments are nowadays taking initiatives to encourage 

manufacturing firms to decrease waste and over-packaging, 

and increase recyclability. More specifically, government 

regulations are being enforced and countries around the 

globe are adopting means of promoting environmental policies 

in order to mitigate pollution by improving environmental 

performance and increasing efficiency [3]. Green packaging 

plays a key role by minimizing the environmental impact of 

packaging through the use of materials and processes that 

are less harmful to the environment. This includes limiting 

the amount of packaging materials to reduce waste, using  
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recyclable or biodegradable materials, and using renewable 

energy in production.  

Despite of growing awareness of the importance of green 

packaging, the beverage industry still struggles with effective 

adoption of green packaging. The ineffective adoption of 

green packaging is aggravated by several factors that act as 

barriers to green supply chain management (GSCM). The 

lack of comprehensive understanding of the factors affecting 

adoption of green packaging, hinders the development and 

implementation of green packaging strategies. There is a 

knowledge gap of the faced constraints on adoption of green 

packaging within beverage industries [2]. Consequently, the 

lack of clarity on the factors affecting adoption of green 

packaging in beverage industries has resulted in missed 

opportunities for companies to enhance their environmental 

performance through cost reduction, consumer satisfaction, 

use of sustainable materials, enhance technology and meet 

regulatory requirements. Without a clear understanding of 

the factors affecting adoption of green packaging, beverage 

companies may struggle to develop and implement viable 

sustainability initiatives [4]. Understanding the factors and 

their effect on green packaging adoption is crucial for 

driving meaningful change towards sustainability. Despite 

the considerable efforts devoted to making changes in the 

packaging supply chain, there have been limited investigations 

of adoption of green packaging in beverage industries in 
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Tanzania. The aim of this study is to assess the factors affecting 

adoption of green packaging in the beverage industries in 

Tanzania.  

Studies exploring the role of green packaging on 

minimizing the environmental damage are not hard to find 

globally. Many studies strongly support the assertion that 

enhancing green packaging reduces environmental impact 

[2,5,6,7,8,9,10]. Imbambi and Kinoti [11] articulate that  

the behaviour of manufacturing firms towards sustainable 

packaging is a complex interplay of socio-economic  

factors, regulatory factors, and technological factors. Thus, 

understanding the influence of these factors is crucial for 

beverage companies, policy makers, and environmental 

advocates in order to promote eco-friendly packaging.  

Despite the numerous studies that have examined the 

roles of socio-economic factors, regulatory factors, and 

technological factors, insufficient evidence exists on the 

direct relationship and significance of each dimension in the 

perspective of green packaging. More specifically, there is 

no study that has examined the factors affecting adoption of 

green packaging in beverage industries in Tanzania. Given 

the importance of these dimensions and the contradicting 

views in the literature, this study seeks to examine the 

existence of the relationship and the significance of each 

dimension on adoption of green packaging. Therefore, the 

key research question is: 

To what extent do socio-economic factors, regulatory 

factors, and technological factors affect the adoption of 

green packaging? 

With insights from the PESTEL framework, this study 

advances knowledge of existing literature in green packaging 

by revealing the existence of relationship and significance of 

each dimension of adoption of green packaging. Logistics 

and supply chain managers can identify areas of improvement 

within their settings and be able to offer services that are in 

line with the United nations sustainable development goals 

(SDGs). The rest of this paper is organized as follows: 

Section 2 presents the theoretical and empirical review; The 

research methodology is presented in section 3; Section 4 

presents the results and discussion; and section 5 presents the 

conclusion and implications of the findings. 

2. Theoretical and Empirical Review 

2.1. Theoretical Review 

There are several theories and frameworks that can be used 

to analyse the external environment including the PESTEL 

framework, Porter’s five forces model, Industry life cycle 

model, and Contingency theory. Despite the contribution of 

the other theories, the PESTEL framework gives highly 

integrated framework that groups external environmental 

influences into political, economic, social, technological, 

and legal factors. Consequently, PESTEL framework is adapted 

by this study. 

The PESTEL framework was developed by Aguilar [12] 

as a strategic management tool that help firms to identify 

and evaluate the threats and opportunities in the external 

environment. The external factors can have dramatic effects 

on firm strategy. A change in any one of these factors can 

lead to the transformation of industries. Thus, a beverage 

firm can attain a competitive advantage provided it monitors 

and reviews the trends of these factors more promptly than 

its competitors. While the framework consists of six factors, 

it is crucial to use it based on integrated view of trends and 

changes. The rationale behind this framework is to provide 

a comprehensive understanding of the external influence on 

firm’s strategic decision-making and overall performance. 

By assessing factors within the political, economic, social, 

technological, environmental, and legal spheres, firms can 

gain insights into potential opportunities and threats, enabling 

them to make more informed choices and adapt effectively 

to their outside-in influences. 

The PESTEL framework has been used in a wide range 

of studies in recent years [13,14,15]. Torkelis et al. [16] use 

a PESTEL analysis to assess six critical factors: political, 

economic, socio-cultural, technological, ecological, and 

legal that influence the recycling of plastic and composite 

packaging waste. The findings reveal the robustness of   

the framework since it gives the key deficiencies within  

the recycling system for plastic and composite packaging 

waste, including inadequate technological capacity, the 

underdevelopment of the secondary polymer market, and 

the lack of ambitious political targets. Turkyilmaz et al. [17] 

argue that the PESTEL framework is useful for understanding 

the external factors that influence societal altitudes, market 

demand, regulatory requirements, technological advancements, 

and recycling processes. It is worth noting that the 

development of one of these PESTEL factors influences the 

development of others [18,19,20]. Matović and Arsić [21] 

present the use and the importance of PESTEL framework 

for the analysis of ecological factors in business environment. 

The findings help firms to improve their ecological 

performances through more efficient use of opportunities 

and elimination of threats. Another study in the same direction 

is by Puglieri et al. [22] who use PESTEL framework to 

review circular economy trends, opportunities, and threats 

in Brazil. Polat and Güngör [23] use PESTEL framework to 

foster collaborative planning and to ensure that the logistics 

framework aligns with social, economic, and environmental 

objectives in Izmir city. Gasde et al. [24] use PESTEL 

framework to identify drivers and barriers of the implementation 

of tracer-based-sorting (TBS) as an innovative identification 

technology in plastics packaging. The PESTEL framework 

is used to investigate the key challenges and opportunities 

of using recycled polyethylene terephthalate (rPET) for 

food contact packaging in Thailand [25]. Thus, the PESTEL 

framework is useful in assessing the external factors that 

influence market demand, societal attitudes, regulatory 

requirements, and technological advancements. In this study, 

the political and legal factors are combined to form regulatory 

factors since political influences are exhibited in government 

regulations; the economic and social factors are combined 

to form socio-economic factors. The environmental influence 
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is mirrored in green regulations and green technology. 

Consequently, the PESTEL framework is adapted to give 

the following external factors affecting adoption of green 

packaging: socio-economic factors, regulatory factors, and 

technological factors. 

2.2. Empirical Review 

The main objective of this study is to assess the effect of 

socio-economic factors, regulatory factors, and technological 

factors on adoption of green packaging. An in-depth 

understanding of the significance of a particular influential 

factor on adoption of green packaging helps logistics and 

supply chain managers to formulate strategies to enhance 

green packaging which in turn would attract more 

environmentally conscious consumers and drive demand for 

sustainable packaging. Thus, the research model in Figure 1 

is developed based on the reviewed literature to illustrate the 

relationship between the predictors and the responsive 

variable of the study. The model has four variables: socio- 

economic factors, regulatory factors, technological factors, 

and adoption of green packaging. Socio-economic factors, 

regulatory factors, and technological factors are predictors 

whereas adoption of green packaging is a responsive 

variable. 

 

 

Figure 1.  Research model (Source: Literature review) 

2.2.1. Socio-Economic Factors and Adoption  

of Green Packaging 

Socio-economic factors significantly affect the adoption 

of green packaging. Consumers’ willingness to pay more 

for eco-friendly packaging is influenced by dimensions like 

norms, attitudes, environmental concerns, and demographics 

like education and household size. Enhancing public 

awareness and education about the environmental impact of 

packaging materials, along with incentivizing businesses to 

develop innovative eco-friendly alternatives, can collectively 

steer consumers towards more sustainable choices. Boz   

et al. [8] indicate that individuals are more likely to adopt 

sustainable packaging if their peers, family, or social circles 

promote such behaviour. Most firms are nowadays seeking 

to follow sustainable business practices because they have 

realised that consumers are more concerned about the 

environment and it will be a wise step to start practising 

sustainability [26]. In addition, firms are discovering that 

showing social awareness will enhance the brand loyalty 

and improve brand image [26]. 

The relationship between socio-economic factors and 

adoption of green packaging has been investigated in several 

studies albeit with mixed conclusions. Consumer altitudes 

such as social norms and cultural values have a significant 

positive influence on the adoption of green packaging [27]. 

Wondosell et al. [28] argue that firm commitments to 

corporate social responsibility (CSR) significantly and 

positively influences the adoption of green packaging. This 

is in line with the views of Rizos et al. [29] who argue  

that environmentally conscious consumers, particularly 

those with higher education and income, drive demand for 

adoption of green packaging. Many researchers assert that 

socio-economic factors have a positive influence on the  

use of sustainable packaging [5,6,8,26,30,31,32,33,34,35]. 

However, the high cost of green products has been 

identified as a deterrent to adoption of green packaging 

[8,36]. Isa and Yao [1] investigate the preference for green 
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packaging in consumer product choice and find that there is 

a positive but not significant relationship between green 

packaging and consumer product choice. Based on the 

identified contrasting views, this study assesses the effect of 

socio-economic factors on adoption of green packaging. 

Thus, this study proposes that: 

H1: Socio-economic factors have a significant positive 

effect on adoption of green packaging. 

2.2.2. Regulatory Factors and Adoption of Green Packaging 

Government regulations and policies serve as crucial 

drivers for promoting green packaging practices. Generally, 

stringent environmental regulations encourage firms to adopt 

sustainable innovations, including eco-friendly packaging 

solutions. Zhang and Zhao [4] posit that green policies create a 

conducive environment for firms to prioritize sustainability 

in their operations, aligning with societal expectations. 

Legislative and compliance requirements impose obligations 

on firms to adhere to specific environmental standards, 

thereby influencing their packaging decisions. Regulatory 

frameworks such as Extended Producer Responsibility 

(EPR) programs require producers to manage the end of life 

disposal of their packaging materials, incentivizing the 

adoption of recyclable and biodegradable packaging 

alternatives. Compliance with such regulations drives firms 

to invest in sustainable packaging solutions to mitigate 

environmental impacts and avoid penalties [37].  

Many scholars support that regulatory factors play a 

crucial role on sustainable packaging [3,4,11,31,38,39]. 

However, regulatory frameworks are still developing, resulting 

in uncertainties on specific scopes and targets. For instance, 

while European countries are implementing stringent 

regulations on unsustainable packaging [2], regulations are 

still underdeveloped or leniently enforced in developing 

countries. Studies reveal that stricter environmental laws and 

government incentives encourage firms adopt eco-friendly 

packaging resulting into reduced waste and improved 

environmental performance. For instance, government 

policies that impose taxes on non-recyclable packaging or 

mandate recycling targets put pressure on firms to innovate 

sustainable packaging [40]. However, excessive regulatory 

burdens may impose challenges for smaller firms, making 

compliance costly and potentially stifling innovation. More 

specifically, the extent of regulatory factors on adoption of 

green packaging in the perspective of the current study is 

not clear. To address this gap, this study assesses the effect 

of regulatory factors on adoption of green packaging. Thus, 

the following hypothesis is proposed: 

H2: Regulatory factors have a significant positive effect 

on adoption of green packaging. 

2.2.3. Technological Factors and Adoption  

of Green Packaging 

Technological factors focus on advancements in technology 

and their impact on industries, including new products, 

processes and innovations. Technological advancements 

play a significant role in the adoption of green packaging by 

improving both production efficiency and sustainability. 

Key technological drivers include innovations in bio-plastics, 

recycling technologies, and smart packaging systems. These 

technologies help manufacturers reduce environmental 

impacts while maintaining product functionality. For instance, 

firms are exploring bio-based materials such as polylactic 

acid (PLA) and polyhydroxyalkanoates (PHA) as alternatives 

to conventional plastic. The adoption of circular economy 

principles supported by technology is a driver of green 

packaging initiatives. In addition, the use of Internet of 

Things (IoT) technologies enables better tracking and 

monitoring of recyclable materials, supporting sustainable 

packaging life cycle [36]. However, challenges like high 

production costs and scalability hinder widespread adoption.  

The technological factors have been found to have a positive 

effect on adoption of green packaging [1,2,24,30,41,42]. 

However, these studies they don’t show clearly the extent of 

relationship between the technological factors and adoption 

of green packaging. In addition, Agyeman [6] argue that 

technological factors don’t yield significant effects towards 

adoption of green packaging. This view is supported by 

Ahmed and Varshney [43] who argue that the integration   

of digital solutions like smart packaging and block chain 

technology do not enhance sustainability. Therefore, this 

study seeks to assess the effect of technological factors on 

adoption of green packaging. Thus, the following hypothesis 

is proposed: 

H3: Technological factors have a significant positive 

effect on adoption of green packaging. 

3. Research Methodology  

3.1. Research Design 

This study adopted a positivism research philosophy to 

explain the extent of how socio-economic factors, regulatory 

factors, and technological factors enable beverage firms to 

adopt green packaging. The positivism philosophy is rooted 

on the predefined theory and hypotheses which are used   

to examine the cause-and-effect relationships between the 

predictors and response variable [44]. In order to test the 

hypotheses, a research design was crafted. The research 

design is a plan that outlines how a study will be conducted 

to answer a specific research question [44]. It is a blueprint 

for data collection, measurement and analysis to address  

the research problem. This study employed a quantitative 

research design based on explanatory purpose. The choice of 

the quantitative research is based on the fact that it examines 

the relationships between variables, which are measured 

numerically and analysed using a range of statistical and 

graphical techniques [44]. In addition, considering the 

devised research question(s) (i.e. objectives), cross-sectional 

study based on a survey strategy was carried out and involved 

the collection of quantitative data and testing of hypotheses 

while ensuring high levels of validity and reliability of findings. 
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Existing literature has operationalized external factors in 

six variables: political factors, economic factors, social factors, 

technological factors, environmental factors, and legal 

factors [13,14,15,16]. In this study, the social and economic 

factors are combined to form socio-economic factors. On 

the other hand, the political and legal factors are integrated 

to form regulatory factors since political influences are 

reflected in government regulations. Also, the environmental 

influences are echoed in green regulations and green 

technology. Hence, this study operationalized factors affecting 

adoption of green packaging in beverage industries using 

three predictor variables, namely socio-economic factors, 

regulatory factors, and technological factors. The research 

model in Figure 1 presents the relationship among four 

reflectively measured latent variables namely, socio-economic 

factors, regulatory factors, technological factors, and adoption 

of green packaging. Socio-economic factors, regulatory 

factors, and technological factors are predictor variables 

whereas adoption of green packaging is a response variable. 

The operational definition of socio-economic factors is 

“the social and economic circumstances that influence   

the adoption of green packaging in beverage industries”. 

These factors encompass various aspects, including income, 

education, occupation, and the broader community environment. 

For effective adoption of green packaging based on socio- 

economic factors, beverage firms should research on person’s 

or household’s financial resources; customers’ level of formal 

education and the skills, customers’ income and occupation; 

and the social and physical environment where customers 

live. 

Regulatory factors are “government policies, laws, 

regulations, and industry standards that beverage firms must 

adhere to”. For instance, environmental regulations which 

focus on packaging design and materials. For effective 

adoption of green packaging based on regulatory factors, 

beverage firms should comply with regulations which limit 

the amount of packaging material used; opt for materials 

like recycled paper; biodegradable plastics, plant-based 

materials; and use renewable energy sources during production 

process. 

Technological factors are “influences related to equipment, 

software, and processes within a beverage firm that affect 

its operations and ability to innovate”. These factors encompass 

automation, new technologies, and advancements in production 

techniques. For effective adoption of green packaging  

based on technological factors, beverage firms should adopt 

technologies which limit the amount of packaging material; 

design packaging to be reusable or easily recycled; and 

optimize processes to conserve energy. 

Adoption of green packaging refers to “the process of 

beverage firms transitioning to packaging materials and 

methods that minimize environmental impact”. It addresses 

the environmental concerns associated with traditional 

packaging by using recyclable, biodegradable or reusable 

materials, reducing waste, and optimizing production 

processes to conserve resources. For effective adoption of 

green packaging, beverage firms should choice materials 

like recycled paper, biodegradable plastics or plant-based 

materials over traditional plastics; minimize the amount of 

packaging used and creating packaging that is easily recycled 

or composted; adopting reusable packaging solutions like 

containers or packaging that can be used multiple times; 

implement processes that conserve energy and resources during 

production of green packaging; and educate consumers 

about the benefits of green packaging and encourage their 

participation in recycling and composting. To get rid of 

computational errors, all variables were measured based on 

multi-item indicators of five-point Likert scale ranging from 

1=strongly disagree to 5=strongly agree [45,46]. 

3.2. Target Population, Sampling Techniques,  

and Data Collection Procedures 

The target population comprised 390 staff, 298 staff from 

Coca-Cola Kwanza Ltd and 92 staff from Sayona Drinks 

Ltd. The two Tanzanian companies were purposively selected 

due to their market share in the beverage industries. The 

units of analysis consisted of relevant departments/sections, 

while units of inquiry comprised officers who play a key 

role in the adoption of green packaging. The respondents 

included: logistics officers, marketing officers, environmental 

officers, and production officers. The units of inquiry were 

used to represent departments’/sections’ interests in the 

study aspects rather than personal views. Sample size was 

obtained by using the Slovan’s formula, n=N/[1+N(e)2] 

where, n=sample size, N=population size, and e=acceptable 

sampling error [47]. Based on the nature of the study, a   

10% margin error was assumed and a 90% confidence 

interval was allowed to obtain the maximum sample size. 

The sample size of this study was n=390/[1+390(0.1)2]  

=80 respondents. Consequently, the sample consisted of 61 

respondents from Coca-Cola Kwanza Ltd and 19 respondents 

from Sayona Drinks Ltd. 

Considering the constraints of time and other resources,  

a stratified sampling technique based on simple random 

sampling was used to select respondents from four departments 

/sections of the Coca-Cola Kwanza Ltd and Sayona Drinks 

Ltd, namely, Logistics, Marketing, Environment, and Production. 

The departments/sections were purposively selected, based 

on the fact that they are the ones responsible for adoption  

of green packaging. In each stratum, respondents were 

selected using the fishbowl draw procedure [48]. There are 

two types of data, namely, primary and secondary data. The 

primary data are the first-hand data that are collected 

directly from the respondents for the first time whereas 

secondary data are adopted from existing data sources. In 

this research, secondary data were collected by examining 

records such as relevant research papers, journals, reports, 

and government publications. Primary data, on the other 

hand, were collected using closed-ended survey questionnaire. 

The closed-ended questionnaires were chosen because they 

are cost-effective and time efficient and thus, enabled the 

collection of data from a large sample. The aim of this study 
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is to assess the factors affecting adoption of green packaging 

in the beverage industries, with Coca-Cola Kwanza Ltd and 

Sayona Drinks Ltd serving as units of analysis. 

Before data collection, a preliminary (i.e. pilot) data 

collection was carried out whereby few questionnaires   

were administered to the purposively selected staff to assess 

the content validity. Their feedback helped to refine the 

research instrument to give clarity of questions in the 

questionnaire. The Cronbach’s alpha was used to measure 

the indicators internal consistency reliability. Generally, an 

alpha value (α) above 0.70 is considered acceptable. Using 

SPSS software version 27, the results of the reliability test 

were promising: Socio-economic factors (α=0.810), Regulatory 

factors (α=0.870), Technological factors (α=0.750), and 

Adoption of green packaging (α=0.885). When undertaking 

data collection exercise, questionnaires with request letters, 

specifying the purpose of the research, respondents’ roles, 

and guaranteed confidentiality were sent to potential 

respondents for onsite completion. The collected data were 

coded into IBM SPSS 27 (.csv) data file. All 80 survey 

questionnaires were filled, making a 100% response rate. 

Based on the previous studies: 77% [49] and 73% [50], the 

response rate is considered very high and acceptable. Table 

1 presents the demographic profile of respondents. 

Table 1.  Demographic profile of respondents 

Category Variable Frequency Percentage 

Gender 

Male 51 63.7% 

Female 29 36.3% 

Total 80 100% 

Age Group 

18-30 years 19 23.8% 

31-40 years 39 48.7% 

41-50 years 15 18.7% 

51 years and above 7 8.8% 

Total 80 100% 

Education 

Level 

Primary Education 1 1.3% 

Secondary 11 13.7% 

Certificate/Diploma 27 33.7% 

Degree 38 47.5% 

Master’s 3 3.8% 

Total 80 100% 

Department/ 

Section 

Logistics 14 17.5% 

Marketing 39 48.7% 

Environment 2 2.5% 

Production 25 31.3% 

Total 80 100% 

Source: Field Data (2025) 

3.3. Data Analysis Method 

Data analysis entailed examination of the relationship 

between indicators and variables, and the hypothesized 

relationships [51,52].  

In this study, the relationship between predictor variables 

and response variable was modelled as Multiple Linear 

Regression Model as given by equation (1). 

 𝑌 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝜀  (1) 

Where 𝑌: Adoption of green packaging,  𝛽𝑘  𝑘 ∈  0,1,2,3 : 
Regression coefficient, 𝜀: the error term, 𝑋1 : Socio-economic 

factors, 𝑋2: Regulatory factors, 𝑋3: Technological factors. 

IBM SPSS (version 27) was used to estimate the model. The 

choice was based on the benefits provided by this software 

such as presence of user-friendly interface, ability to handle a 

wide range of statistical tests, possession of advanced data 

management capabilities, ability to present graphical output, 

and compatibility with other software [53]. In addition,   

the software can handle different regression models (e.g. 

Multiple linear regression). Furthermore, it has the ability to 

implement many latest modules without difficulties. 

3.4. Interpretation of the Model Parameters 

The correlation coefficient (R-Value) indicates the 

relationship between the predictor variables and response 

variable. The R-Value ranges from -1 to 1. If R=-1, then 

there exists a perfect negative relationship between the 

predictor variables and response variable; If R=0, then there 

is no relationship between predictor variables and response 

variable; If R=1, then there exists a perfect positive 

relationship between the predictor variables and response 

variable. The coefficient of determination (R2) provides the 

proportion of the variance in the adoption of green packaging 

that is explained by the factors of the adapted PESTEL 

framework. The P-Value (Probability value) whose value 

lies in the closed interval  0, 1 , gives the lowest significance 

at which the alternative hypothesis is accepted meanwhile 

the null hypothesis is rejected. Thus, if the P-Value < 𝛼 

(level of significance), the alternative hypothesis is accepted. 

The F-value is a test for statistical significance of the 

regression equation which shows whether the developed 

linear regression model fits the data better than the other 

model which doesn’t contain the existing predictor variables 

[54]. By rule of thumb, an F-Value of greater than 4.0 is 

usually statistically significant. Given the level of significance 

𝛼 corresponding to the confidence interval  𝐼1 , 𝐼2  and if 

 t-Value ∈  𝐼1, 𝐼2 , then the t-Value can explain the changes 

in the response variable and hence the null hypothesis    

is rejected in favour of the alternative hypothesis [55].    

For instance, in order to confirm the existence of significant 

relationship at 𝛼 = 5%,  the t-Value > 1.96  [56]. The 

beta coefficient (𝐵𝑘) refers to the degree of change in the 

response variable for every 1-unit of change in the predictor 

variable. It should be noted that for the significance testing 

of beta coefficient, t-test is used. If the beta coefficient    

is positive (𝐵𝑘 > 0) and significant, then for each 1-unit 

increase in the predictor variable (𝑋𝑘), the response variable 

(𝑌) increases by the beta coefficient value (𝐵𝑘). If the beta 

coefficient is negative (𝐵𝑘 < 0) and significant, then for 

each 1-unit increase in the predictor variable, the response 

variable decreases by the beta coefficient (𝐵𝑘). 
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4. Results and Discussion  

4.1. Results 

The general objective of the study is to assess the factors 

affecting the adoption of green packaging using selected 

firms in beverage industries in Tanzania. In order to achieve 

this objective, the predictor variables (Socio-economic 

factors, Regulatory factors, and Technological factors) were 

regressed against adoption of green packaging. Using the 

SPSS (Version 27) software, the values of model parameters 

and coefficients were deduced. 

The model summary is presented in Table 2 which 

contains the values of R, R-squared, Adjusted R-squared 

and Standard Error of the Estimate (SE). The model shows 

a strong fit with an R-value of 0.688 implying that there is a 

moderately strong positive correlation between the predictor 

variables (i.e. Socio-economic factors, Regulatory factors, 

Technological factors) and responsive variable (i.e. Adoption 

of green packaging). The findings are in concomitant with 

the views of other scholars who articulate that socio-economic, 

regulatory and technological factors positively influence the 

adoption of green packaging [5,8,11,38,57,58]. 

From Table 2, the coefficient of determination (R-squared 

=0.473) indicates that 47.3% of the variation in the adoption 

of green packaging in beverage industries is explained   

by the three factors (Socio-economic factors, Regulatory 

factors, and Technological factors). Other factors, therefore, 

explain the remaining 52.7%. These factors could be 

investigated by future studies. On the other hand, the 

Analysis of Variance (ANOVA) at 5% level of significance 

gave the values of the parameters as indicated in Table 3.  

In Table 3, the value of the computed F is greater than 4.0 

( 𝐹𝑐𝑜𝑚𝑝 = 22.754 > 4.0 ). Thus, the developed regression 

model is significant in predicting the effect of external 

factors on adoption of green packaging.  

On the other hand, the regression coefficients, t-values, 

and levels of significance are presented in Table 4. Using 

regression coefficients in Table 4, equation (1) becomes 

equation (2). 

 𝑌 = −0.744 + 0.471𝑋1 + 0.139𝑋2 + 0.179𝑋3 + 𝜀 (2) 

Where 𝑌: Adoption of green packaging, 𝜀: the error 

term, 𝑋1: Socio-economic factors, 𝑋2: Regulatory factors, 

𝑋3: Technological factors. From equation (2), a number of 

findings are established. 

If the external factors are not considered, the adoption of 

green packaging is 74.4% below standards; a unit increase 

in socio-economic status results into 47.1% adoption of green 

packaging; a unit increase in green policies/regulations 

result into 13.9% adoption of green packaging; and a unit 

increase in packaging technology results into 17.9% adoption 

of green packaging in beverage industries. This implies that 

socio-economic status, green policies/regulations, and packaging 

technology play a key role in adopting green packaging. 

Consequently, the beverage firms should craft and 

implement strategies to effectively adopt green packaging. 

More specifically, the proposed strategies should take one 

or more of the following benefits: diminished reliance on 

fossil fuels, reduced use of natural resources, increased use 

of recycled products, more energy-efficient manufacturing 

methods, increased use of renewable resources, and cleaner 

and safer oceans.  

 

Table 2.  Modal summary 

Model R R Squared (R2) Adjusted R Squared (Raj
2) Std. Error of the Estimate 

1 0.688a 0.473 0.452 0.378 

a. Predictors: Constant, Socio-economic factors, Regulatory factors, Technological factors. 

Table 3.  Analysis of variance (ANOVA) 

Model Sum of Squares (SS) df Mean Square (MS) F-Value Sig. 

1 

Regression 9.730 3 3.243 22.754 0.000b 

Residual 10.833 76 0.143   

Total 20.563 79    

b. Predictors: Constant, Socio-economic factors, Regulatory factors, Technological factors. 

Table 4.  Regression coefficients, standard error, t-values and levels of significance (p-values) 

Model 
Unstandardized Coefficients Standardized Coefficients 

t-Value p-Value 
B Std. Error Beta 

1 

(Constant) -0.744 0.358  2.078 0.041 

Socio-economic factors 0.471 0.118 0.447 3.999 0.000 

Regulatory factors 0.139 0.052 0.239 2.676 0.009 

Technological factors 0.179 0.124 0.164 1.441 0.154 
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The envisaged strategies for effective adoption of green 

packaging include dematerialization and material efficacy: 

Reducing packaging material use to minimize landfill and 

carbon footprint; Biodegradable packaging: Using packaging 

made from plant-based sources which breakdown completely 

in a composting environment, turning into nutrient-rich soil 

instead of lingering in landfills; Education and behaviour: 

The full potential of sustainable packaging can only be 

realized when consumers understand and engage with the 

process; Reusable packaging: Promises better efficiency 

and material use since the packaging can be used hundreds 

or thousands of times, instead of discarded after a single use. 

However, reusable packaging systems require additional 

logistics infrastructure (reverse logistics) to collect, wash, 

and redistribute the packaging. Furthermore, the beverage 

firms should continuously allocate resources for research 

and development (R & D) to create genuinely eco-friendly 

packaging products aligning with various United Nations 

Sustainable Development Goals (UN SDGs): SDG 7 

(Affordable and clean energy), SDG 9 (Industry innovation 

and infrastructure), SDG 11 (Sustainable cities and 

communities), SDG 12 (Responsible consumption and 

production), and SDG 15 (Life on land). The existence of a 

positive relationship between each of the external factors 

and adoption of green packaging is confirmed by the 

p-values and t-values. 

In Table 4, 𝛽 = 0.471 ≠ 0, 𝑝 = 0.000 < 0.05 , 

𝑡 = 3.999 > 1.96 , implies that socio-economic factors 

significantly and positively affect adoption of green 

packaging since beta coefficient is greater than 0, p-value is 

less than 0.05 and t-value is greater than 1.96. The findings 

are supported by many scholars who argue that the social 

and economic factors have a significant positive influence 

on adoption of green packaging [5,6,8,26,30,31,32,33]. 

Based on beta coefficient, p-value and t-value in Table 4, 

regulatory factors ( 𝛽 = 0.139 ≠ 0, 𝑝 = 0.009 < 0.05 , 

𝑡 = 2.676 > 1.96 ) significantly and positively affect 

adoption of green packaging as the beta coefficient is greater 

than 0, p-value is less than 0.05 and t-value is greater than 

1.96. These findings mirror the results of studies conducted 

by many researchers who posit that green policies and laws 

play a key role on sustainable packaging [3,4,11,31,38,39]. 

In regard to beta coefficient, p-value and t-value in Table 4, 

technological factors (𝛽 = 0.179 ≠ 0, 𝑝 = 0.154 > 0.05 , 

𝑡 = 1.441 < 1.96 ) have positive but not statistically 

significant effect on adoption of green packaging since the 

beta coefficient is greater than 0, p-value is greater than 

0.05 and t-value is less than 1.96. The positive value of a beta 

coefficient suggests a positive effect albeit not statistically 

significant. These findings are supported by Agyeman [6] 

who articulate that technological factors don’t yield significant 

effect on adoption of green packaging. However, this 

contradicts with the views of some scholars who argue that 

technological advancement has a significant positive effect 

on adoption of green packaging [1,2,24,38,41,42]. Consequently, 

more studies are welcome for further investigation in different 

research settings. 

4.2. Discussion 

This study was guided by the adapted PESTEL framework 

and it involved the testing of three hypotheses, namely H1, 

H2 and H3. The hypotheses H1 and H2 were supported 

since the p-value was less than 0.05 and the t-value was 

greater than 1.96 meanwhile the hypothesis H3 was not 

supported since the p-value was greater than 0.05 and the 

t-value was less than 1.96. However, All the three hypotheses 

revealed a positive direct effect since the beta value was 

greater than 0. The findings confirmed a significant positive 

effect of socio-economic factors and regulatory factors on 

adoption of green packaging. Thus, these variables play a 

key role for effective adoption of green packaging in 

beverage industries. The results of the hypotheses test are 

discussed in the next sub-sections. 

4.2.1. Relationship between Socio-Economic Factors  

and Adoption of Green Packaging 

This study reveals the existence of a significant positive 

relationship between socio-economic factors and adoption  

of green packaging. The findings are supported by many 

scholars who assert that socio-economic factors have a 

positive influence on the use of sustainable packaging [5,6,8, 

26,30,31,32,33]. Generally, consumers’ willingness to pay 

more for sustainable packaging is influenced by dimensions 

like norms, attitudes, environmental concerns, and demographics 

like education and household size. Thus, beverage firms 

when analyzing the intention and behaviour of using green 

packaging, it is very crucial to consider of the social, cultural 

and psychological factors since they have a significant 

impact on the shopping behaviour [11]. If customers’ socio- 

status are improved, beverage firms will be able to effectively 

adopt green packaging [28,34,35]. Based on this view, 

Pālsson and Molina-Besch [33] argue that both internal and 

external collaborations are the nuts and bolts for successful 

green packaging development. During development stage of 

the packaging life cycle, beverage firms need to collaborate 

with customers and other stakeholders to obtain features that 

will enhance the adoption of green packaging. Thatte and 

Rao [59] expound that the co-creation of marketing 

strategies with existing and potential customers improves the 

time to market green products.  

4.2.2. Relationship between Regulatory Factors  

and Adoption of Green Packaging 

Also, this study indicates the existence of a significant 

positive effect of policies and regulations on adoption of 

green packaging. The outcome suggests the need of engaging 

the government in sustainable packaging solutions. The 

positive effect of regulatory factors on adoption of green 

packaging is echoed in various studies [3,11,31,38,39]. 

Green policies and regulations serve as crucial drivers for 

promoting green practices. Zhang and Zhao [4] demonstrate 

that stringent environmental regulations encourage firms to 

adopt sustainable innovations, including eco-friendly packaging 

solutions. These policies and regulations significantly shape 
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how firms prioritize sustainability in their supply chains, 

aligning with societal expectations. The government can 

choose different policy instruments such as levies and bans. 

For instance, government policies that impose taxes on 

non-recyclable packaging or mandate recycling targets put 

pressure on firms to innovate sustainable packaging [40]. 

Furthermore, the adoption of a high tax rate results in zero 

consumption of products using non-sustainable packaging 

since the new price including tax exceeds the maximum 

consumer willingness to pay. 

4.2.3. Relationship between Technological Factors and 

Adoption of Green Packaging 

On the other hand, the study indicates the existence of a 

positive but insignificant relationship between use of green 

technology and adoption of green packaging. This means 

that green technology has no statistically significant effect 

on the adoption of green packaging. The findings are 

supported by Ahmed and Varshney [43] who argue that  

the integration of digital solutions like smart packaging  

and block chain technology do not enhance sustainability. 

This view is in line with Agyeman [6] who argue that 

technological factors don’t yield significant effects towards 

adoption of green packaging. Contrastingly, the technological 

factors have been found to have a positive effect on 

adoption of green packaging [1,2,24,38,41,42]. This agrees 

with the findings of Kajula [41] who explicate that food and 

beverage supply chain management should take measure on 

protecting the environment by applying innovation technology 

on sustainable packaging. In addition, Mohammad and 

Zakersalehi [34] elucidate that product label has a positive 

and significant relationship with consumer product choices. 

Consequently, government policies and corporate social 

responsibility (CSR) are key drivers in adopting green 

technologies. Technology adoption not only supports 

sustainability goals but also addresses cultural and consumer 

expectations which differ significantly across the globe. In 

this case, beverage firms adopting green packaging should 

align their strategies with varying local preferences while 

leveraging digital innovation to streamline processes and 

minimize supply chain cost. 

5. Conclusions 

This study aimed to assess the effect of external factors 

on adoption of green packaging. It used multiple linear 

regression model to test the interplay between the three 

firm’s external factors (socio-economic factors, regulatory 

factors, and technological factors) and adoption of green 

packaging in beverage industries. Based on the study results, 

socio-economic factors, exerted influence on adoption of 

green packaging (𝛽 = 0.471;  𝑝 = 0.000), implying that the 

consideration of social and economic conditions is vital in 

examining the adoption of green packaging. This confirms 

that consumers have become conscious of environmental 

awareness. In addition, high income and educated consumers 

are the major promoters of green packaging. The regulatory 

factors exerted influence on adoption of green packaging 

(𝛽 = 0.139;  𝑝 = 0.009), indicating that green policies and 

regulations are important contributor to the adoption of 

green packaging. More specifically, the findings evidence 

that the government of Tanzania has effectively enforced green 

regulations. Furthermore, the study revealed that technological 

factors exerted insignificant influence on adoption of green 

packaging (𝛽 = 0.179;  𝑝 = 0.154), suggesting that green 

technology has not effectively adopted in sustainable 

packaging. This implies that the current efforts to promote 

green technology are not adequate, therefore further actions 

are needed to overcome the barriers associated with the  

use of green technology. Among the three of the adapted 

PESTEL framework, socio-economic factors, by virtue of 

its highest beta coefficient of 0.471 is the key driver of the 

adoption of green packaging. The results of this study have 

important implications for beverage firms accentuating the 

need to prioritize external factors such as socio-economic 

factors, regulatory factors and technological factors in 

adoption of green packaging. 

This study provides empirical evidence that adoption of 

green packaging to a large extent depends on the factors of 

the adapted PESTEL framework. The effective adoption of 

these practices improves beverage firms’ social performance. 

To achieve the social performance, beverage firms should 

prioritize socio-economic status of consumers, abide to green 

policies and regulations, and invest in green technologies. 

In addition, monitoring and assessing the statistical 

significance of the effect of these external factors will 

enable beverage firms to reformulate their strategies and 

ensure sustained operational excellence over time. Based on 

the study objectives, findings and discussion thereof, this 

study concludes that socio-economic factors, regulatory 

factors, and technological factors positively affects adoption 

of green packaging. More specifically, socio-economic 

factors and regulatory factors significantly affects adoption 

of green packaging.  

5.1. Implications for Research 

5.1.1. Theoretical Contributions 

This study contributes to the body of knowledge by providing 

literature that assists manufacturing firms for enhancing green 

supply chain management (GSCM) by testing a research 

model for the relationship between external factors and adoption 

of green packaging. The current study is ground-breaking in 

that it tests the research model in a relatively uncharted 

green packaging context. Though there are several studies 

on green packaging in other industries, the present study is 

unique in that it was directed towards the beverage 

industries. Evidence of similar previous empirical studies 

directed at the beverage firms in developing countries is 

currently rare. Moreover, the fact that all three external 

factors positively impacted the adoption of green packaging 

confirm the hypothesized relationships between external 

factors and adoption of green packaging. 
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The study is further novel in that it is anchored on the 

adapted PESTEL Framework applied in the beverage industry 

context, addressing an important existential research gap. 

Consequently, the study generates new and current knowledge 

which adds to the existing body of literature. The study is 

thus available as a source of literature to future researchers 

working in similar or related areas. 

5.1.2. Practical Contributions 

The study has several practical contributions. Firstly, it 

presents a research model that can be applied by logistics and 

supply chain professionals for effective adoption of green 

packaging. The model presented in Figure 1, integrates three 

external factors (socio-economic factors, regulatory factors, 

technological factors) and adoption of green packaging. 

Secondly, the study presents an opportunity for logistics  

and supply chain managers to apply the adapted PESTEL 

framework to exploit any advantageous opportunity while 

managing any potential threats. Specifically, the study 

suggests that attention should be directed to all three external 

factors (socio-economic factors, regulatory factors, and 

technological factors). Among these three external factors, 

greater attention should be directed to socio-economic 

factors, given that these are prominent factors that influence 

the social and economic environment of the market. Also, 

production managers should incorporate green packaging 

features in their packaging designs in order to cater for 

packaging market. Furthermore, practitioners should invest 

in their sustainable initiatives as the market is willing to  

pay for such investments. By linking the adapted PESTEL 

framework, logistics and supply chain managers should 

consider the factors influencing the target market and act 

accordingly. In so doing, their brands can gain consumer 

acceptance. 

5.2. Limitations and Directions for Future Research 

Despite the useful insights provided by this study, it is 

important to note several limitations. Firstly, the study mainly 

focussed on few selected beverage firms in Dar es Salaam 

city. Thus, caution should be exercised when generalising 

the empirical results of the study to other environments that 

were excluded from the study. Secondly, measures used in 

the research instrument for this study were adapted from 

previous studies and were originally developed for other 

purposes. Thirdly, the study was based on the quantitative 

research design, which relies on numerical data and does 

not collect in-depth or qualitative explanations for the 

observations made. Mixed methods research design could 

be employed in subsequent studies to circumvent the 

weaknesses of using a single method. Fourthly, the study 

used a cross-sectional research strategy since the data were 

collected at a single point in time. The primary limitation of 

the cross-sectional study is that the predictor variable   

and response variable are simultaneously assessed, making 

it difficult to determine if one factor caused the other. 

However, the cross-sectional study design was employed 

since it is less expensive and time-consuming than the 

longitudinal study research strategy. Future studies should 

use longitudinal research strategy to compare results over 

time. Furthermore, the study was limited to beverage firms; 

non-beverage firms (e.g. food, clothing companies) in the 

manufacturing sector were excluded. Though the findings 

disclose useful insights, the deep understanding of the effect 

of external factors adoption of green packaging is lacking. 

Therefore, in order to get down to the nitty-gritty of the 

effect of external factors on adoption of green packaging, it 

is suggested to conduct a comprehensive study involving all 

manufacturing companies in Tanzania. Furthermore, a 

similar study can be conducted using the triple bottom line 

approach to assess firm’s performance based on financial, 

social, and environmental perspectives.  
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