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Abstract 

Background: Ghana’s agriculture sector has contributed significantly to the country’s Gross 

Domestic Product (GDP) over the past decades even though there has been persistent decline of 

about 12.8% in the last seven years. It decreased from 31.8% in 2009 to merely 19% as of 

September 2015, a period of seven years. In spite of these trends, sustainable agriculture has been 

observed to be a game changer in agricultural development and growth globally. Sustainable 

agriculture is partly dependent on the attitude of the present agriculture students who represent the 

potential officers to impart sustainable agriculture knowledge to farmers. It is therefore relevant to 

assess the perception of students toward the concept of sustainable agriculture on climate change 

to inform policy decisions and interventions.  

Methods: To assess the perception of students’ toward sustainable agriculture, this study sampled 

120 final year undergraduate students’ in the School of Agriculture at the College of Basic and 

Applied Sciences, University of Ghana, Legon. The study used a well-structured questionnaire to 

solicit students’ perception for sustainable agriculture, its’ adoption barriers and perceived 

strategies to address the barriers in Ghana.  

Results: Findings indicated that students’ perception for sustainable agriculture is positive. 

Majority of the students (78%) were of the view that sustainable agricultural practices would help 

protect the environment and our natural resources, therefore could mitigate adverse effects of 

climate change on agricultural activities.  

Conclusions: Students ranked perceived barriers to sustainable agriculture adoption as; economic 

costs, lack of knowledge and land tenure constraints. Strategic ways to address the barriers were 

identified as farmer-to-farmer education, provision of financial incentives, developing training and 

partnership programs, and participatory learning. 

 

Keywords: Perception, Student, Sustainable Agriculture, Barriers, Strategies to address barriers 
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Background 

Agriculture has been the backbone of Ghana's economy over the past decades, and it contributions 

to Gross Domestic Product (GDP) significantly increases Ghana’s economic growth. The GDP of 

Ghana has declined by 12.8% in just seven years. It decreased from 31.8% in 2009 to merely 19% 

as of September 2015, a period of seven years. There is the need to examine variables that 

adversely affect sustainability of the agriculture sector. The major sub-sectors under the agriculture 

sector in Ghana are crops (including cocoa), livestock, fisheries, forestry and logging (MoFA, 

2016; Kwarase, 2017). Crops include cash crops (cocoa, oil palm, etc.), cereals, starchy staples 

and legumes, fruits and vegetables. Livestock includes cattle, sheep, goats, pigs and poultry. It is 

worth knowing that the crop sub-sector is the largest of all the sub-sectors (MoFA, 2016; Kwarase, 

2017).    

Paramati, Alam & Chen (2017) reported on the trends in agricultural production efficiency in 

African countries. Their report showed that Ghana is one of the countries that were “never 

efficient” and labelled “struggler” in terms of agricultural production efficiency from 1995 - 2012. 

Production outputs from major sub-sectors under the agriculture sector are below optimum 

compared to expected attainable levels (MoFA, 2016).  
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Figure 1: Trend Analysis of Agricultural Output from 2009-2015 in Ghana 

 

Source: Terkper (2016)  

 

As indicated in Figure 1, there is a declining rate of the agriculture sector to Ghana’s Gross 

Domestic Product (GDP). It shows that sectoral growth in agriculture has not been consistent. That 

is from 0.8 percent in 2011, it increased to 5.2 percent in 2013, decreased to 4.6 percent in 2014 

and contracted to 2.5 percent in 2015 (GSS, 2016). A thorough analyses of the major sub-sectors 

reveal that except for livestock, growth rates have been declining in sub-sectors including fishing, 

cocoa, forestry and logging since 2012 and for crops since 2013 (GSS, 2016). As the world human 

population increases, which had exceeded 7 billion and forecasted to grow above 9 billion will 
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necessitate an increase in agricultural output of about 60 percent (Alexandratos and Bruinsma, 

2012) to meet the food demand from a growing human population. This demand will put more 

pressures on agriculture as well as natural resources needed to increase food production if the goal 

of no hunger of the United Nations (UN) sustainable development is to be met (Abraham and 

Pingali, 2017). The onus lies on the agriculture sector to supply future food needs, hence sector 

players like extension officers, agriculture students’, farmers etc. need to better understand the 

complex processes and interactions of key factors such as stable agricultural land and the 

dynamism of cultural practices relevant for the sector’s development. In many developing 

countries, agriculture plays a vital role in the rural economy by addressing the issues of poverty 

alleviation, food security and acts as a source of stable income generation (Adeola & Adetunbi, 

2015). In response to these multiple challenges both in terms of food provision, socio-cultural and 

environmental benefits without depleting the natural resources, there is a need to shift to a more 

sustainable system of agriculture.  

Sustainable agriculture is an integrated system of plant and animal production practices having a 

site-specific application that will, over the long term satisfy human food and fibre needs whiles 

enhancing the environmental quality and natural resources upon which the agriculture economy 

entirely depends (Williams, 2000; Veisi et al. 2008; Adeola & Adetunbi, 2015). It’s the practices 

that make the most efficient use of non-renewable resources and on-farm resources and integrate, 

where appropriate natural biological cycles and controls; sustain the economic viability of farm 

operations; and enhance finally the quality life of farmers and society in general.  

Cultural practices such as indiscriminate and excessive application of chemical fertilizers has led 

to health and environmental hazards and have resulted in stakeholders desperately finding 

alternative practices capable of ensuring competitive yields whilst protecting soil health (Altieri, 
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2018). Various interventions have been implemented with the aim of making the world a better 

place for living since all living organism feed on the products of the earth, animals and humans in 

particular depend largely on agricultural products to meet their consumption needs (Hoekstra & 

Chapagain, 2007). An example of such intervention is the advocacy for new approach to farming, 

usually referred to as sustainable agriculture (Altieri, 2018). This approach requires that 

agricultural practices are friendlier to the environment and also maintain lasting ecological balance 

of the soil ecosystem. Policies have been formulated over the years to ensure a world free of 

poverty and food security, one popular policy amongst sustainable agriculture policies is the 

Sustainable Development Solutions Network. According to Dobermann et al. (2013) report in 

United Nations Sustainable Development Solutions Network, agriculture supply various life 

sustaining needs; agricultural activity is the world largest user and occupier of more than one third 

of the earth’s terrestrial surface. Besides, agriculture is a source of employment to majority of 

people especially in sub-Saharan Africa (Schaffnit-Chatterjee, 2014). The numerous benefits from 

agriculutre have been projected to decline due to unsustainable cultural practices farmers’ recently 

adopt. The United States Department of Agriculture  in 2015 raised concerns that conventional 

agriculture referring to the  farming systems which include the use of synthetic chemical fertilizers, 

pesticides, herbicides and other continual inputs, genetically modified organisms, concentrated 

animal feeding operations, heavy irrigation, intensive tillage, or concentrated monoculture 

production had taken over the traditional environmentally friendly organic system across the 

world. Conventional agriculture has replaced sustainable agriculture or organic farming in the 21st 

century (Tuomistoa et al., 2012). Concerns about the impact of conventional agriculture on humans 

and the entire environment have raised global awareness on how to sustain the earth from 

degradation and other negative potential impacts (Tuomistoa et al., 2012). According to Agbaje, 
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Martin and Williams (2001), professionals in agricultural sector such as researchers, farmers, 

educators and students believe that agricultural systems particularly; sustainable agriculture have 

the potential to address global issues like climate change, food insecurity, soil infertility and low 

yields. There exists a general consensus among researchers that sustainable agriculture is one 

among the best mechanism of agricultural practices that is good for mitigating climate change as 

well as sustaining the environment and humans. Ndah et al. (2015) reported that sustainable 

agriculture enhances environmental quality and the resource base on which agriculture depend, it 

provides for basic human food and fibre needs, and it’s economically viable and enhances the 

quality of life for farmers and society as a whole in the long term. Moreover, Hayati (2010) posited 

that sustainable agriculture is capable of maintaining its productivity and usefulness to society over 

the long run. He further asserted that, it must be environmentally sound, resource-conserving, 

economically viable, socially supportive and commercially competitive.   

Sustainable agriculture is still in its infancy in Ghana and a better understanding of the system by 

the farmers is needed to attain the goals of sustainability. However, it should be noted that no 

agriculture is sustainable unless it is profitable and able to sustain the farming families in terms of 

healthy income and good quality of life. Thus, potential agricultural officers and farmers must be 

knowledgeable and convinced of the value of the sustainable agriculture to enable them in making 

an appropriate decision regarding its adoption. Knowledge is also known to be a component of 

individual behaviour hence, the need to examine agricultural students’ perceptions of the concept.  

The concept of sustainable agriculture as discussed by researcher’s centre on the actions of 

agricultural production agents especially farmers. The consequences of their actions either by 

practising; for instance, organic farming or inorganic (biotechnology, genetically modified, etc.) 
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farming have impact on the current and future human generation and the quality of the environment 

simply put as climate change adversaries.   

The behaviour of all agricultural agents typically farmers are influenced by their perceptions which 

influence their attitude towards every action they take in their farming activities (Adeola & 

Adetunbi, 2015). Therefore, it is worth assessing at foremost the perception of students toward 

sustainable agriculture and climate change since they are potential of becoming agricultural 

extension officers and educators of farmers in Ghana and Sub-Saharan Africa at large. Better 

understanding of students’ perception for sustainable agriculture, the barriers in environmental 

conservation and strategies to address them would be relevant in the formulation of policies 

regarding teaching, learning and practicing of agriculture. There are several arguments regarding 

the practice of genetically modified foods, the use of synthetic chemical fertilizers, pesticides, 

herbicides and other continual inputs, genetically modified organisms, heavy irrigation, intensive 

tillage, or concentrated monoculture production which make the agricultural sector economic 

viable, on the other side impact the environment negatively. In all these dilemma, most researchers 

agree that sustainable agriculture is the strategic means to address the challenge.  

Despite the weighty influence agricultural students may have on farmers in the future (i.e. potential 

of becoming extension agents) with regards to their knowledge and perception on sustainable 

agriculture, very little research has been done globally to ascertain student’s knowledge and their 

understanding of sustainable agriculture practices in order to revise educational (academic) 

curriculums and to aid in agricultural sustainability policy drafting and strategies. The perception 

and knowledge of agricultural students in Ghana on sustainable agriculture is necessary for future 

adaptation response by farmers to sustainable farming due to the importance and contribution of 

farming to the Ghanaian economy. Currently in Ghana, very little information exists on the 
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understanding of agricultural students’ perception for sustainable agriculture, the barriers in 

environmental conservation and strategies to address them and how this will be relevant in the 

formulation of policies regarding teaching, learning and practicing of agriculture sustainability in 

era of climate change in the country. It is therefore important and necessary to assess the perception 

of some Ghanaian agricultural students toward the concept of sustainable agriculture in respect of 

addressing climate change issues as well as to inform policy decisions and interventions in the 

country. 

The theory underlying this study is the Theory of Reasoned Action (TRA) by Ajzen ( 2005) which 

suggest that there exists a link between individuals’ attitude, beliefs and their behaviour. According 

to the theory individuals’ behaviour is dependent on their intentions and the intentions also depend 

on attitudes which implicitly or explicitly affect their performed actions. Behaviour of individuals 

are influenced by demographic variables such as age, sex, years of education, experience etc. This 

study therefore seeks to contribute to the knowledge pertaining to sustainable development by 

assessing students’ perception for sustainable agriculture, its’ adoption barriers and strategies to 

address them. Specifically, the objectives of this study are to; assess the perception of students 

toward sustainable agriculture, examine students’ perception about the barriers in agricultural 

sustainability and their perceived strategies to address the barriers to sustainable agriculture 

practice adoption.  

Materials and Methods 

The study area 

The study was conducted in University of Ghana, Legon which lies between Longitude 0° 11' 

7.80" E and Latitude 5° 39' 1.79" N. The targeted population for this study was agricultural 

students in the School of Agriculture within the College of Basic and Applied Sciences of the 
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University of Ghana. The University of Ghana was selected for the study since it is the premier 

and largest university with high reputation in agricultural sciences research and development. The 

School of Agriculture has over the years trained most of the agricultural service agents in Ghana 

therefore targeted for the study of student perceptions on adoption of sustainable agriculture as a 

climate change mitigation strategy in Ghana. 

Sampling technique and Sample size 

A simple random technique (SRT) which gives all the individuals/people of the target population 

an equal chance of being selected was used to sample 120 agricultural students. The equal chance 

given to every member of the group eliminate sampling biases. The study was carried out in the 

2017/2018 academic year. Primary data was obtained by the used of well-structured questionnaire 

which was adapted but modified 16 items designed by Veisi, Hematyar & Azarkerda (2008) 

administered to the students at the end of their lecture.  

 

Methods of Analysis 

The study employed simple arithmetic mean technique expressed in equation (1) to identify 

students’ perception for sustainable agriculture based on a sixteen-item formulated by Veisi et al. 

(2008). A mean technique for this study is represented in equation (1) as: 

(1)

, ,

. 1, 2, 3,........, .

i

i

x
x

k

x sampled mean x the observed variables

and k total number of observations i k



 
  



 

Decision rule, given that a sustainable agriculture (item) statement has a mean ( x ) such that 

3, .

3, .

x then the statement or item is deemed positive

x then the statement or item is deemed negative
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Also a perception score expressed in equation (2) was deemed statistically appropriate to compute 

an overall perception score for students’ with regards to sustainable agriculture.  

1 2 3
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In an attempt to test whether there exist significant difference between gender of a respondent and 

perception score, the T-Test statistic as illustrated in equation (3) was used. 

 

Assuming Equal Population Variances/Standard Deviations, then a T-test statistics expressed as; 

2

2 2 2 2
2 2

~  2
( ) 1 1

,

( 1) ( 1)
      or       when 

( 1) ( 1) 2

A B A B
A B

A B
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                                    (3) 

2

ps  = Pooled-estimate of the common variance.  

Hypothesis   
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M

:  or 0, .

:  or 0  (two-tailed), there exist a 

.

o M F M F

a M F F

M

H for no significant difference in gender and perception score

H significant difference between gender

and perception score

Where Mean number of Male and

   

   



  

  

 .F = Mean number of Female respondents

 

To examine factors that influence students’ perception regarding “Adoption of Sustainable 

Agricultural Practices” (ASAP) as a climate change mitigation strategy, structural equation 

modelling technique was used. Structural Equation Modelling (SEM) is a statistical process which 

can be used to test measurement, functional, predictive and causal hypothesis (Bagozzi & Yi, 

2012). The measurement model is therefore tested using the Smart PLS to confirm the model fit 

using confirmatory factor analysis. That is using the confirmatory approach to test formulated 

hypothesis based on the theoretical model on which the study is based upon.   

Moreover, the study used the Kendall’s coefficient of concordance (W) to test the significant level 

of agreement among respondent with respect to the perceived barriers and measures to address the 

specified barriers in order to promote sustainable agriculture adoption as a tool to mitigate climate 

change. The Kendall’s coefficient of concordance (W) is expressed in equation (4) as;  

2 3

2

12*
(4)

(k )

where; , k ,

.

0 1 ( 1) ( 1)

R
W

m k

m the respondents the number of barriers and ways to address them

R the squared deviation

W where the test statistic m k W k distribution



 



    

  

Hypothesis 

0

1

: '

.

: '

.

H There is no agreement among students about the perceived barriers to sustainable

agriculture

H There exist an agreement among students about the perceived barriers to sustainable

agriculture
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0

1

: '

.

: '

H There is no agreement among students about the perceived strategies to address barriers to sustainable

agriculture

H There exist an agreement among students about the perceived strategies to address barriers to sustainable

a .griculture

 

The data collected was analysed by the use of statistical packages such as STATA version 14, 

Smart PLS 3 for Structural Equation Modelling and Excel 2013. A five-point Likert scale 

expressed as Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4) and Strongly Agree (5) 

was also used. 

 

Results  

Demographic characteristics of the respondents 

Out of the 120 sampled respondents, 62.50% were males and 37.50% were females. The male 

dominance could possibly be due to strenuous and presume idea that agriculture courses in Ghana 

are not for female.  This goes to confirm the general assertion that agricultural programmes at the 

University level is both strenuous, difficult and not attractive to females, hence the male 

dominance. The ages of the respondents ranged between 20 to 29 years. Majority (92.60%) of the 

respondents were within the age range of 21-25 years and the average age as 22.76 years. On the 

religious demographics, it was found that Christians were 83.0%, Muslims were 15.0% and other 

religious groups were 2.00%.  

1.1. Students’ cognitive competence with regards to sustainable agriculture 

To examine students’ understanding of the concept of sustainable agriculture in the perspective of 

climate change mitigation, some statements that reflect students’ awareness, knowledge and 

understanding of sustainable agriculture were used as presented in Table 1. The results indicated 
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that, 85% of the respondents claimed to have heard about sustainable agriculture whiles 14.20% 

of the respondents have not heard of sustainable agriculture. Also, findings on students who had 

taken a course on sustainable agriculture showed that 69.20% of the respondents representing 

“Yes”, had once registered a course which taught them sustainable agriculture while the remaining 

30.80% had never taken a course on sustainable agriculture. In an attempt to identify the proportion 

of students’ who understand the concept of sustainable agriculture, it was revealed that, majority 

of the respondents representing 79.20% responded to “Yes” they understand whiles about 20.80% 

responded to “No” they did not understand the concept of sustainable agriculture. The descriptive 

statistics obtained in this study buttress and better reflect that of Veisi et al. (2008) and Felix et al. 

(2013) who concluded from their studies that agricultural stakeholders are aware and have 

knowledge and understanding of sustainable agriculture and environmental conservation related 

concepts. 

Table 1: Students’ awareness of sustainable agriculture as climate change strategy  

Awareness Yes No  

Items Frequency Percent Frequency Percent Total 

Are you aware of sustainable 

agriculture? 

 

103 

 

85.8% 

 

17 

 

14.2% 

 

120 

Have you taken course on 

sustainable agriculture before? 

 

83 

 

69.2% 

 

37 

 

30.8% 

 

120 

Do you understand the concept of 

sustainable agriculture? 

 

95 

 

 

79.2% 

 

25 

 

 

20.8% 

 

120 

 

   Source: Field survey (2018) 

 

Students’ Perception for Sustainable Agriculture  



15 

 

The means technique was used to calculate for the significant variables. The decision yardstick 

used for the analysis was formulated based on mean ranges such that, items with mean values 

between 1 – 2.90 was deemed as “Disagreed” whiles items with mean values between 3.10 – 5.0 

was deemed as “Agreed” based on the authors construct. With regards to students’ perception for 

sustainable agriculture, sixteen items categorised into six components were considered. Results 

presented in Table 2 indicate that, students perceive sustainable agriculture as a practice that 

ensures environmental protection. The mean for the environmental protection component of 

sustainable agriculture was 3.93 representing quite a significant agreement by the students’. 

Analysis of mean outlined in Table 2 showed that about 78.04% of the students’ agree that 

sustainable agriculture primarily ensures protection of the environment, such that an advantage of 

sustainable agricultural practices reduce the use of chemical fertilizers and farmers in sustainable 

agriculture live more in harmony with nature. Results obtained for this study confirms findings 

reported by Adeola & Adetunbi (2015) and Sterve (2010). On the contrary, about 35.22% of the 

sampled students’ disagreed that sustainable agriculture render much economic gains such as an 

increased net farm income to the farmer. On the aspect of management, majority of the 77.24% of 

students agreed that an adoption of sustainable agricultural practices is slow because farmers lack 

the knowledge to implement them and its practices may require additional management beyond 

conventional practices. Besides, majority of the students’ representing 39.44% showed 

disagreement that sustainable agricultural system may require insufficient labour on the farm, 

however, about 60.56% of the sampled students’ strongly agreed that sustainable agricultural 

practices help protect the environment and our natural resources. The findings of this study is in 

line with authors like Williams (2000) and Veisi et al. (2008) who found that sustainable 

agricultural practices help protect the environment and our natural resources. Furthermore, about 
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85% of the sampled students’ agreed that sustainable agricultural systems are capable to produce 

an adequate food supply to feed the world population but disagreed that the adoption of sustainable 

agricultural practices will be easier for farmers who have crop and livestock enterprises. 

Notwithstanding the agreement and disagreement to some factors or statement regarding students’ 

perception for sustainable agriculture adoption as climate change mitigation strategy, an analysis 

of difference of means (T-test) indicated no significant (t-cal < t-ratio, df = 118; p = 0.425 > 0.05) 

difference between gender of a respondent and perception score; as presented in Table 3.  

 

 

Table 2: Students’ Perception on Sustainable Agriculture related variables 

Variable  Description  Mean  Std. Dev. 

 

 

Environmental 

Protection 

Environmental balance (climate change mitigation) 

is one basis for sustainable agricultural practices. 

 

3.58 

 

1.55 

An advantage of sustainable agricultural practices is 

reduction in the use of chemical fertilizers. 

 

4.04 

 

0.89 

Farmers in sustainable agriculture live more in 

harmony with nature. 

 

4.18 

 

0.75 

 

 

 

Economic 

Economic gains when employing sustainable 

agricultural practices are not convincing. 

 

1.70 

 

0.59 

Net farm income may decrease when a producer 

implements sustainable agricultural practices. 

 

1.75 

 

0.60 

Sustainable agricultural systems can improve 

income on a farm. 

 

3.63 

 

1.30 

 

 

 

Management 

Sustainable agricultural practices would work well 

on farm. 

 

3.58 

 

1.16 

Sustainable agricultural practices may require 

additional management beyond conventional 

practices.  

 

3.62 

 

1.11 

The adoption of sustainable agricultural practices is 

slow because farmers lack the knowledge to 

implement them.  

 

 

4.23 

 

 

0.62 

 

 

Sustainable 

Agricultural 

Practices  

Recommended pest control methods for sustainable 

agricultural systems have potential for more pests in 

the long term.  

 

 

2.37 

 

 

0.74 

Sustainable agricultural practices help protect the 

environment, natural resources and mitigate climate 

 

4.33 

 

0.78 
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There may be insufficient labour for the workload 

required in sustainable agricultural system.  

 

2.33 

 

0.92 

 

 

Likelihood  

Sustainable agricultural systems should produce an 

adequate food supply to feed the world population. 

 

3.91 

 

1.02 

Recommended practices in sustainable agriculture 

have been embraced by mainstream agriculture. 

 

3.41 

 

0.90 

 

 

System of  

Sustainable  

Agriculture 

Adoption of sustainable agricultural practices will 

be easier for farmers who have cropped and 

livestock enterprises. 

 

 

2.23 

 

 

1.14 

Make the most efficient use of non-renewable 

resources and on-farm resources and integrate, 

where appropriate, natural biological cycles and 

controls. 

 

 

 

3.34 

 

 

 

1.02 

   Source: Field survey (2018) 

 

 

 Table 3: Gender difference and Perception score for Sustainable Agriculture 

Variable Gender N Mean Std Df t-cal Sig. level 

Perception Score Male 75 33.053 7.461 118 -0.801 0.425 

 Female 45 34.088 5.684   p>0.05 

Source: Field survey (2018) 

 

Structural Equation Modelling of Student Perceived Factors that Influence Adoption of 

Sustainable Agriculture Practices  

Perceived factors of students’ regarding sustainable agriculture showed statistically significant and 

positive relationship between independent constructs and the dependent construct “Adoption of 

Sustainable Agricultural Practices” (ASAP) as a climate change mitigation strategy. Graphical 

illustration of the relationship between dependent and independent variables is shown in Figure 2  

Per the results presented in Table 6 of the SmartPLS structural equation modelling, it was revealed 

that various items with their outer loadings under each indicator was highly significant.  
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Evaluation of an internal consistency for this study is judged by the construct reliability. The test 

for internal consistency for the model indicated that all indicators are internally consistent as 

presented in Table 4. However, in some instances based on model statistics, some items of 

indicators of information resource and social features were dropped because it poorly loads on the 

respective constructs. The results of the test of internal consistency, reliability and validity for the 

model is shown in Table 4. 

Table 4: Construct Reliability and Validity Diagnostics  

Construct  Cronbach's 

Alpha 

rho_A Composite 

Reliability 

Average 

Variance 

Extracted 

(AVE) 

Adoption of Sustainable Agricultural 

Practices (ASAP) 

0.952 0.957 0.961 0.781 

Information Resources (IR) 0.833 0.847 0.882 0.599 

Social features (S) 0.780 0.816 0.845 0.525 

Source: Field survey (2018) 

 

The results presented in Table 5 and Figure 2 showed an R2 of 0.225 with highly significant p 

value of 0.001 indicating that the overall model is significant. Social features including promotion 

of “interest of farmer in group activities related to environmental protection”, “communication 

with other farmers”, “communication with agricultural service centers”, and communication of 

farmer with Environmental Protection Agency (EPA) or officers” were identified as major social 

intervention or strategies agriculture agents and stakeholder at large could employ in influencing 

farmers adoption of sustainable agricultural practices in Ghana. Moreover, Information Resource 

strategies in the forms of encouraging farmers and students to watch educational movies on 

environmental protection, communication with experts on environmental protection, awareness on 

aftermaths of destroying the environment. More importantly, the use of newspapers, magazines, 
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radio and television on the need to conserve environmental resources is deemed significant in an 

attempt to influence farmer’s and agriculture students’ adoption of sustainable agricultural 

practices in Ghana. Therefore, proper implementation of social features and information resources 

would influence adoption of sustainable agricultural practices if attempts are made to organise 

educational classes on sustainable agriculture, promote protection of arable lands, implementation 

of environmental protection projects, use non-chemical methods to combat crop-associated pests 

and diseases, use green manure and organic fertilizers in crop farming.   

Table 5: Outer loadings of Factors  

  

Factor/Indicator 

Adoption of 

Sustainable 

Agricultural 

Practices 

(ASAP) 

Information 

Resources 

(IR) 

Social 

features 

(S) 

ASAP1 - Practice farm waste collection 0.762     

ASAP2 - Organise educational classes on 

sustainable agriculture and climate change 

 

0.881 

    

ASAP3 - Promote protection of arable lands  0.942     

ASAP4 - Protection of forest from illegal mining 

(galamsey) activities  

 

0.856 

    

ASAP5 - Implementation of environmental 

protection projects  

 

0.929 

    

ASAP6 - Use non-chemical methods to combat 

crop-associated pests and diseases  

 

0.936 

    

ASAP7 - Use green manure and organic 

fertilizers, etc. in crop farming  

 

0.867 

    

IR1 - Surfing the net on environmental protection    0.738   

IR2 - Watch educational movies on 

environmental protection  

   

0.731 

  

IR3 - Communication with experts on 

environmental protection and climate change 

   

0.832 

  

IR4 - Awareness on aftermaths of destroying the 

environment on climate change 

   

0.826 

  

IR5 - Use newspaper, magazine, radio and 

television on environmental protection  

   

0.738 

  

S1 - Interest of farmer in group activities related 

to environmental protection  

     

0.806 

S2 - Communication with other farmers      0.758 
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S3 - Communication with agricultural service 

centers  

     

0.791 

S4 - Refer to farmer for farming difficulties      0.586 

S5 - Communication of farmer with 

Environmental Protection Agency (EPA)  

     

0.656 

Source: Field survey (2018) 

 

 

Figure 2: Graphical Linkage between Constructs on Sustainable Agriculture Adoption 

 

 

 

The measure of the relative relevance of each indicator in the measurement of the construct is 

revealed by the value of the indicator loadings and their statistical significance. The indicator 
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loadings are calculated by the basic Smart-PLS algorithm. A summary statistics of the indicator 

loadings and their statistical significance are shown in Table 6. A good standardised loading 

estimate should be equal to or greater than 0.70 (Hair et al., 2012). Results indicated all items 

under the various constructs significant at 1 percent level. There exist positive and a greater 

magnitude of coefficient for most of the items of respective constructs that affect student 

perception with respect to social features and information resources. The items with greater 

coefficient above 0.70 could be given more attention in decision making on dilemmas’ on 

optimizing agriculture production at the expense of environmental protection and otherwise. More 

importantly, the items with coefficients of 0.70 and greater with significant p values could simply 

be employed to influence agriculture stake holders like students who would become extensive 

officers subsequently to influence farmers’ towards the adoption of sustainable agriculture and 

environmental conservation practices that could mitigate climate change.  

 

Table 6: Outer loadings of variables on Perceived Sustainable Agriculture Adoption as a 

Climate Change Mitigation Strategy   

 Construct Coefficient Mean Standard 

Deviation 

T 

Statistics 

P Values 

Adoption of Sustainable 

Agriculture Practices 

(ASAP1) 

0.762 0.751 0.077 9.954 0.000*** 

Adoption of Sustainable 

Agriculture Practices 

(ASAP2) 

0.881 0.878 0.048 18.408 0.000*** 

Adoption of Sustainable 

Agriculture Practices 

(ASAP3) 

0.942 0.938 0.022 43.288 0.000*** 

Adoption of Sustainable 

Agriculture Practices 

(ASAP4) 

0.856 0.852 0.064 13.310 0.000*** 



22 

 

Adoption of Sustainable 

Agriculture Practices 

(ASAP5) 

0.929 0.923 0.028 32.745 0.000*** 

Adoption of Sustainable 

Agriculture Practices 

(ASAP6) 

0.936 0.931 0.024 38.441 0.000*** 

Adoption of Sustainable 

Agriculture Practices 

(ASAP7) 

0.867 0.854 0.055 15.704 0.000*** 

Information Resource 

(IR1) 

0.738 0.695 0.123 6.003 0.000*** 

Information Resource 

(IR2) 

0.731 0.660 0.184 3.973 0.000*** 

Information Resource 

(IR3) 

0.832 0.780 0.132 6.282 0.000*** 

Information Resource 

(IR4) 

0.826 0.814 0.087 9.493 0.000*** 

Information Resource 

(IR5) 

0.738 0.735 0.088 8.396 0.000*** 

Social features (S1) 0.806 0.797 0.078 10.387 0.000*** 

Social features (S2) 0.758 0.748 0.097 7.853 0.000*** 

Social features (S3) 0.791 0.755 0.118 6.691 0.000*** 

Social features (S4) 0.586 0.533 0.181 3.241 0.001*** 

Social features (S5) 0.656 0.600 0.154 4.267 0.000*** 

Source: Field survey (2018) 

 

 

Students’ perception about the barriers in adopting sustainable agriculture 

In an attempt to assess the students’ perceived barriers in adoption of sustainable agriculture as a 

climate change mitigation strategy by agricultural agents, the Kendall’s coefficient of concordance 

(W) was used to evaluate the level of agreement among the identified and ranked barriers by the 

students’. Results presented in Table 7 show the mean scores where the least scores indicate the 
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major barriers otherwise deemed least barrier. Sampled students’ perceived economic cost (mean 

score = 1.50) as the most pressing barrier to sustainable agriculture followed by farmers’ lack of 

knowledge (mean score = 2.23) as second then constraints in land tenure systems (mean score = 

3.12) as third ranked barrier. Lack of education and information (mean score = 3.98) was also 

considered as the fourth barrier whiles compatibility to new technology (mean score = 5.53) and 

farm management skills (mean score = 5.60) were ranked fifth and sixth barriers respectively. The 

least considered barrier to adoption of sustainable agriculture was identified as farmer awareness 

of sustainable agriculture practices (mean score = 6.03). The findings of this study confirm that of 

the empirical results of Williams (2000) and Veisi et al. (2008).    

The overall estimated Kendall’s coefficient of concordance (W) is 0.69 which is asymptotically 

significant at 5% and was consistent with the Friedman’s correlation (r = 0.68) test statistics. This 

means that there is 69 percent agreement among the students’ rankings of the perceived barriers in 

adopting sustainable agriculture. Therefore, the null hypothesis which states that there is no 

agreement among the rankings of barriers is rejected. Since the   1.35 103 0.001P Value E   

, it is indicated that there is an agreement among the students ranking of perceived barriers to 

sustainable agriculture. 

Table 7: Ranking of barriers in adopting sustainable agriculture as climate change strategy 

Barriers Mean Score Rank 

Economic cost barriers 1.50 1st 

Lack of knowledge 2.23 2nd 

Land tenure 3.12 3rd 

Education and Information 3.98 4th 
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Compatibility with new technology 5.53 5th 

Farm management skills 5.60 6th  

Awareness 6.03 7th  

N = 120 

Kendall’s (W) = 0.69 

Chi-square = 494.41 

Degree of freedom = 6 

Asymp. Sig. at P-Value = 0.001 

 

 Source: Field survey (2018) 

Students’ perceived strategies to address the barriers to sustainable agriculture 

According to the results outlined in Table 8, it was suggested by the sampled agriculture students 

that amongst the major strategic ways to address barriers to adopting sustainable agriculture as a 

climate change mitigation tool were farmer-to-farmer education (mean score = 1.07), financial 

incentives to farmers (mean score = 2.29) who patronise sustainable agriculture, designing training 

and partnership (mean score = 3.03) for farmers and participatory learning (mean score = 3.61) as 

presented in Table 8 with the mean scores and ranks ordered. The computed Kendall’s coefficient 

of concordance (W) is 0.72 which is asymptotically significant at 5% and was consistent with the 

Friedman’s correlation (r = 0.71) test statistics. This means that there is 70% agreement among the 

students’ rankings of the perceived strategies to address barriers in adopting sustainable 

agriculture. Therefore, the null hypothesis which states that there is no agreement among the 

rankings of barriers is rejected. Since the   4.56346 56 0.001P Value E    , it is indicated that 

there is an agreement among the students ranking of perceived strategies to address the identified 

barriers to sustainable agriculture adoption as climate change strategy in Ghana.  

Table 8: Ranking strategies to address barriers to sustainable agriculture adoption 

Strategy Mean Score Ranked 
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Farmer to-Farmer-Education 1.07 1st 

Financial Incentives 2.29 2nd 

Training and Partnership 3.03 3rd 

Participatory Learning  3.61 4th 

N = 120 

Kendall’s (W) = 0.72 

Chi-square = 259.97 

Degree of freedom = 3 

Asymp. Sig. at P-Value = 0.001 

 

 

 

    Source: Field survey (2018) 

 

Conclusions 

The study concludes that agricultural students in the School of Agriculture within the College of 

Basic and Applied Sciences, University of Ghana have a favourable disposition toward sustainable 

agriculture as a tool to mitigating adverse effect of climate change. This is evident in their 

agreement with the most of the positive statements and disagreement with the negative statements 

regarding sustainable agriculture. Generally, majority of the sampled agricultural students have a 

fair understanding of the concept of sustainable agriculture. Environmental balance was revealed 

by majority of the students to be the basis for sustainable agricultural practices. Most of the 

students were of the view that farmers in sustainable agriculture live more in harmony with nature, 

but the adoption of sustainable agricultural practices is slow because farmers lack the knowledge 

to implement them though it would work well on farms. Besides, it was confirmed that, sustainable 

agricultural practices would help protect the environment and our natural resources and is capable 

of providing food to feed the world population. There was no significant difference between gender 

and perception score of the respondents toward sustainable agriculture.  
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The use of radio, newspapers, magazines, and television on the need to conserve environmental 

resources is deemed significant in efforts to influence agriculture students’ who potentially have 

influence on farmers’ as emerging extension officers on the adoption of sustainable agricultural 

practices in Ghana. It is therefore suggested that Environmental Protection Agency (EPA), 

Ministry of Agriculture as well as the Ministry of Environment Science and Technology pay 

attention to the key issues on social features and information resources raised in this study in 

formulation of agriculture sector production and environmental conservation policies.  

Major barriers to sustainable agriculture was mostly perceived by students’ as economic costs, 

lack of knowledge, land tenure constraints, lack of education and information, etc. the study 

recommends farmer-to-farmer education on the need to protect the environment from inorganic 

farming activities that deplete/degrade soil. Also, government and private organisations should 

allocate intervention subsidies to address economic costs incurred by farmers who adopt 

sustainable agricultural practices. Developing training and partnership programs and 

implementing farmer participatory learning approaches would to some extent address the barriers 

to sustainable agricultural practices.  
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