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As mentioned above the measure of the adoption behaviour is based on the observation of ten related 
activities, which are taken to represent and / or  support this behaviour. Table 1 presents the 
comparative readings of each of the activities that form the stove adoption behaviour scale. As can be 
noted there are three activities that relate to the use of alternative fuel stoves, gas, solar and saw dust.  
These were applied in the original survey that included an urban segment in the sample for which these 
alternative fuels were an option and had been promoted. However, in the rural context (second survey 
sample) these three alternative fuel options are not considered appropriate. In all three of these 
activities no significant change was noted and as would have been expected, the respective measures of 
adoption and were very negative. These particular behaviours were therefore felt inappropriate given 
the rural population this analysis is based on and would tend to reduce the overall reading of improved 
stove adoption. When removed, no change is observed in the overall adoption reading regarding the 
comparison of the first and second survey samples. However, there is a marked difference when the 
‘with and without’ extension and the attendance of stove demo comparisons are observed (Table 1). 
This adjusted measure of behaviour is used in the following analysis. 
 
The result of removing the three inappropriate alternative fuels options results in a positive adoption 
reading regarding those that have been involved in the focused extension  intervention. This increase in 
the adoption behaviour is based on significant positive changes regarding: the acquisition of improved 
stoves, their regular use, the greater application of alternative stoves to suit fuel availability and a 
greater tendency to repair damaged clay stoves. The greatest positive movement occurred in the first 
two activities mentioned (Table 1). 
 
A significantly larger number of those targeted by the extension initiative had also seen the improved 
stoves demonstrated. However, demonstration of the stoves alone does not appear to have as great an 
impact on adoption behaviour as the more integrated extension approach – i.e. the differences between 
those exposed to extension and those who attended demonstrations. The integrated nature of the 
extension programme focusing on the broader issues of sustainable natural resource management rather 
than a stoves ‘only’ focus, may explain this positive difference, i.e. equating the issue of environmental 
degradation with fuel wood-loss. 
 
It should also be noted that the adoption behaviour of the first survey sample and those not exposed to 
extension or demonstrations in the second sample was notably more negative. This suggests that over 
the 3-year period between the first and second surveys, other factors have led to an increase in 
improved stove use, i.e. from (-6.65 to -3.19). However, this does not detract from the significantly 
positive impact of the targeted extension that achieved a change from (-3.19 to +0.79) regarding 
improved stove adoption. 
 

5.3 Intention 
The stated intention to use improved stoves in future was more strongly expressed by those exposed to 
extension and those who had attended stove demonstrations (Figures 5 and 7). The intention to use 
improved stoves was positive in the first survey sample, those without exposure to the focused 
extension and those not exposed to stove demonstrations. Moreover, in all the comparative groups the 
intention has been strengthened but most markedly amongst those targeted by the ‘focused’ extension 
intervention.  
 
The strengthened positive intention suggests that the adoption process will continue to improve if 
critical barriers are addressed.  
 
The correlation of stated intent with behaviour could also give an indication of the propensity for 
positive or negative change in future adoption behaviour. Where there is no correlation between the 
intention and behaviour and the intention is more strongly stated than the current incidence of the 
behaviour, a state of dissonance may exist, which may encourage future adoption. Where the intention 
and behaviour are equally matched regarding strength and strongly correlated, the achievement of 
further improvement in the rate of adoption may be more difficult to achieve without further directed 
education (extension). However, it is recognised that where strong intentions are not matched by 
corresponding behaviour, this may be due to contextual issues acting as barriers outside the perceived 
control of the subjects. One such example is the availability of improved stoves on the local market. -It 
is felt that this concern refers to the improved coal pots.  
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Figure 2: Improved Stove Adoption (Before) First Survey: n=62 
 
 

 
 
 
 
 
 
Figure 3: Improved Stove Adoption (After): Second Survey: n=230 
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Table 2:  Stoves: comparison of differences between Attitude variable mean scores  

 
Improved Stove Attitudes  
Range of product sum of attitude – 4 to +4 

 

First 
survey 
N = 62 
mean 

Second 
survey 
N = 230 
Mean 

 
 

MW 
Sig. 

Without 
Ext 

N = 118 
mean 

With 
Ext 

N = 112 
mean 

 
 

MW 
Sig. 

Demos 
NO 

N = 72 
mean 

Demos 
Yes 

N = 158 
mean 

 
 

MW 
Sig. 

Improved stoves will cook our pots (Attitude 1) 0.74 1.30 0.000 0.86 1.76 0.000 0.58 1.63 0.000 

Improved stoves are available (Attitude 2) 0.61 0.53  0.46 0.61  0.60 0.50  

Cannot cook more than one pot (Attitude 3) 0.05 0.08  0.12 0.04  0.01 0.11  

You can move an improved stove (Attitude 4) 0.92 1.23  0.69 1.79 0.000 0.68 1.47 0.000 

All will have to get a non-wood stove  (Att  28) 1.23 1.64  1.30 2.01 0.002 1.24 1.83 0.001 

They are not durable (Attitude 6) -0.08 0.30 0.019 0.01 0.61 0.001 0.22 0.34  

They use less fuel (Attitude 7) 0.58 1.85 0.000 1.03 2.71 0.000 0.88 2.30 0.000 

They are easier to light (Attitude 9) 0.69 1.61 0.000 0.92 2.33 0.000 0.76 1.99 0.000 

Able to cook preferred foods (Attitude 10) 0.76 1.53 0.000 1.03 2.07 0.000 0.76 1.89 0.000 

Will reduce cost of cooking (Attitude 11) 0.34 1.69 0.000 1.03 2.38 0.000 0.74 2.12 0.000 

Coal pots are only suitable for sauces (Att 13) -1.60 -1.29  -1.41 -1.17  -1.81 -1.06 0.002 

Improved coal pots are better (Attitude15) 0.81 1.12 0.044 1.21 1.03  1.10 1.13  

Coal pots can be used in the house (Att 17) 1.79 2.15  2.28 2.02  2.56 1.97 0.021 

Will not permit use of wood inside (Att 20) 1.26 1.54  1.46 1.63  1.92 1.37 0.033 

Three stones are best (Attitude 25) -2.74 -1.31 0.000 -1.52 -1.10 0.041 -1.68 -1.15 0.042 

 Stove Attitude (SUM) ΣΣbi*ei 

Range of sum –60 to +60 

5.35 13.98 0.000 9.47 18.73 0.000 8.56 16.44 0.000 

 
 
In the case of the first survey sample when compared to the second, significant positive changes were 
observed with regard to the perceived normative influence of the extension agents, the wider family  
and other community members, but not the spouse. In contrast with those exposed to extension, it is the 
normative influence of the spouse and extension worker that have significantly changed in their 
perceived support of  improved stove adoption. However, in contrast to these two groups, those who 
had attended demos, as opposed to those who had not, indicated ‘no’ significant differences in the 
perceived normative pressure to adopt regarding  any of the referents addressed in the survey. This 
indicates that the extension programme was able to include or impact the other important social 
referents. However, this inclusiveness does not appear to occur in the stove demonstrations. This 
finding reinforces the importance of the integrated nature of the extension process that addressed the 
different genders and wider community. The ‘focused’ extension exposure has led to the increased 
influence of the extension agents regarding this behaviour. 
 
An alternative open question soliciting the nomination of the respondent’s most influential social 
referents basically supports this finding. In all cases the top two most influential referents by a large 
margin are the husband and the extension agent. The next most important referent is the mother-in-law 
followed by the family and other specific family members. However, in the case of those exposed to 
extension the radio was mentioned as the fourth most important referent. The radio has therefore grown 
in importance but as yet not sufficiently to alter behaviour, intentions or attitudes regarding improved 
stoves (Table 3).  
 
In general it is evident that the ‘focused’ extension intervention has led to a stronger perception that the 
social referents’ most important those exposed to this extension initiative support the concept of 
improved stove adoption. This implies that these referents support of the proposed action has grown in 
strength. 
 

5.6 The influence of attitude and subjective norm on intention 
When  the correlations (rs) of the attitude (Sbi*ei) measure and the subjective norm statement (SN)with 
the stated intention are compared, it is possible to identify the influence the two variables have on the 
adoption decision. Also how this changes between the comparative groups (Figures 2 to 7). The 
variable demonstrating a stronger correlation indicates the greater influence.  
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In the first survey sample the decision appears to have been governed by the perception of social 
normative pressure rather than the attitude or individual’s own experience and outcome (Figure 2). In 
this case both are significantly correlated with the stated intent but the SN vs. intent is the stronger. In 
contrast, with the second survey sample the influence of both attitude and subjective norm appear to 
have an equal influence on the intention to use improved stoves5 (Figure 3).  
 
In the case of those not exposed to demonstrations the subjective norm is the more influential, although 
only demonstrating a weak though significant correlation with the stated intent to use improved stoves 
(Figure 6).  In contrast after exposure to stove demonstrations the SN correlation with intent 
strengthens and continues to be the more influential factor, however there is now a significant though 
weaker correlation between their attitudes and stated intent (Figure 7). This change indicates that 
experience and use have strengthened the attitude toward improved stove use. 
 
With regard to those not exposed to the extension initiative, the influence of both attitude and 
subjective norm are similar though slightly weighted in favour of the normative element (Figure 4). 
However, after exposure to the ‘focused’ extension, the influence of the SN component increases 
notably, appearing to now dominate the decision making process (Figure 5). This demonstrates the 
importance of targeting the wider community in an integrated approach to the problem of natural 
resource management of which improved stove adoption is one element. For example, the husband is 
the most influential social referent with regard to this behaviour.  
 

5.7 Changes to the attitude (Outcome beliefs and values) 
The change in attitude is based on changes in the different outcome beliefs and the values attributed to 
them. The set of salient outcome beliefs and the changes regarding each can be observed in Table 2.  
 
Comparing the first survey sample with the second, significant changes in the outcome beliefs have 
occurred regarding all the outcome beliefs apart from five, four of which relate to the use of charcoal 
stoves. The fifth dealt with the belief as to whether the landlord would permit the use of wood burning 
stoves within the house. This particular outcome belief was most probably not relevant to the rural 
households studied in this report –they do not tend to have to rent their houses and thus do not have 
landlords as do many urban households.   
 
A similar failure to register significant changes in the beliefs regarding charcoal stoves after exposure 
to the extension programme is also noted. All the other outcome beliefs have significantly changed 
toward the support of improved stove adoption.   Of those beliefs showing no significant change, those 
exposed to extension, as with those who have attended demos believe more strongly that the charcoal 
stove is not an improvement (in the case of those attending demos, the change regarding this belief was 
significant)6. Interestingly, in contrast those exposed to extension the subjects who have attended stove  
demonstrations registered a stronger belief in the benefits of the traditional three stone stove and there 
was not a significant change in this perception when compared with those who had not. This again 
indicates the importance of a more integrated extension approach that places the improved stove within 
the wider context of sustainable resource management.   
 
When the seven most highly ranked outcome attitude products (b*e) of those not exposed to 
educational interventions are compared with the groups that have been, three attitudes that appear in the 
first ranking do not appear in the ranked attitudes of those who have been exposed to education. In the 
no demo and first sample groups, the outcome attitude toward the traditional -three stone- stove’s 
superior benefits is the most highly ranked and fourth most highly ranked amongst those not exposed to 
extension. The other two outcomes relate to the limited utility of the coal pots.  
When the most highly ranked outcome attitudes of those exposed to extension or stove demonstrations 
are compared they are almost identical, i.e. attitudes 7, 11, 9, 10, 17, 28 and 4 (see Table 2). The most 
highly ranked attitudes, in descending order, relate to: the improved stoves better economy, reduced 
fuel use, ease of use, ability to cook their preferred foods, ability to use within the house, mobility and 

                                                        
5 It should be noted that 79% of the second survey sample had been exposed to the ‘focused’ extension 
programme. 
6 It should be noted that in the rural areas the promotion of improved wood burning stoves as been the 
main focus rather than the charcoal burning ‘coal pots’. 
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5.9 Conclusions for Stoves 
The ‘focused’ extension has led to an increase in the use of improved stoves and a stronger intention to 
continue this practice. It also appears that the adoption relates to the improved ‘wood-burning’ as 
opposed to ‘coal pot’ stoves.  
 
The use of and intention to continue to use the improved stoves amongst those exposed to the ‘focused’ 
extension programme is primarily motivated by the perceived support  of subjects’ most important 
social referents. I.e. the strong  increase in the adoption of the improved stove by those who have been 
exposed to the extension intervention suggests that this process has successfully involved important 
social referents and gained their support. However, there is need for time to consolidate the influence of 
extension messages through more prolonged extension activities to ensure the wider application of the 
improved ‘wood-burning’ stoves. Experience will enhance the influence of the attitude component 
balancing the normative influence and thus stabilising the current positive adoption trend. (i.e. at the 
moment the adoption of and future intention to use improved stoves is based on the recommendation of 
those most important to the women who have participated in the ‘focused’ extension process. 
Experience will lead to the decision to continue the use of these stoves being based on their own 
knowledge and evaluation, forming stronger bases for durable change.) 
 
Positive changes have taken place in the targeted outcome beliefs and the corresponding attitudes 
targeted by the extension programme, i.e.  
·  that the traditional ‘three stone stove is not necessarily the best option,  
·  that the stoves will be able to cook their traditional foods, 
·  that they will be able to use their traditional cooking pots on the improved stoves. This attitude is 

now more strongly believed and valued.  
 
The increased awareness of the future need to adopt alternative fuel stoves also indicates that the 
extension process has increased their awareness of the limitations of accessible fuel wood resources. 
 
The main drivers for the adoption of improved ‘wood-burning’ stoves after exposure to the ‘focused’ 
extension intervention now relate to the improved stoves greater economy, ability to cook the preferred 
foods and handle their traditional pots. The issue of being able to use them within the house is also a 
persisting important driver.  
 
One of the main findings of this research is the more positive response achieved by including the 
improved stove as part of a wider integrated approach to sustainable natural resource management. 
Where this has taken place in comparison to a ‘stoves only’ demonstration, the social support from the 
important social referents for the adoption of the improved stove has significantly increased. This 
increased social support is across the genders, i.e. husband and extension agents, who in many cases are 
also males. Where stoves have been promoted on their own without its integration within a wider 
natural resource management, education programme, the perceived social normative pressure to adopt 
has not significantly changed. In the case of stoves it appears that increased social pressure from the 
most influential social referents is the precursor to initial adoption. The practice is then stabilised 
through experience, strengthening the reasoning (attitudes) supporting this practice. 
 
In conclusion, regarding the promotion of improved stoves, the barriers identified in the first survey, 
the subsequent messages developed to address these and the ‘channels’ or most appropriate social 
referents to target in the ‘focused’ extension strategy have been vindicated. The barriers and channels 
were identified through the application of the TORA construct. 
 
The short period of the ‘focused’ extension intervention and the significant changes achieved in 
improved stove use demonstrate the effectiveness of the TORA model in the identification of the 
critical issues influencing the decision making process and thus enabling a more focused and therefore 
efficient extension intervention. 
 
The use of the TORA model in the Northern Ghana context has demonstrated an effective methodology 
for the identification of the most salient psychological barriers influencing the adoption of 
recommended ‘natural resource management’ practices. It also provided the means of combining this 
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Table 3: Comparison of differences between Normative variable mean scores regarding improved stove use applying the Mann-Whitney U Test 

First and Second  Survey  
Comparison  

Involvement in Extension Programme Attendance of Extension Demos Improved Stove  
Subjective Norms   

 
First  
 
N = 62 
Mean 

Second 
 
N = 230 
Mean 

 
 
 
MW Sig. 

Without 
Extension 
N = 118 

5.9.1.1 M
ea
n 

With  
Extension 
 N = 112 
Mean 

 
 
 
MW Sig. 

Not 
Attended 
N = 72 
Mean 

Attended 
 
N = 158 
Mean 

 
 
 
MW Sig. 

Motivation to comply with spouse 1.29 1.48  1.42 1.54  1.44 1.50  

Extension agents 0.97 1.34 0.000 1.26 1.42 0.045 1.29 1.36  

Motivation to comply with community members 0.65 0.97 0.001 0.88 1.06  1.06 0.93  

Motivation to comply with family 0.94 1.23 0.011 1.19 1.27  1.25 1.22  

Motivation to comply with landlord 0.87 0.96  0.93 0.98  0.92 0.97  

Motivation to comply with radio 0.42 0.80 0.008 0.77 0.83  0.97 0.72  

Spouse's agreement 1.50 1.60 0.590 1.54 1.66  1.56 1.62  

Extension agent 1.06 1.33 0.006 1.19 1.48 0.000 1.19 1.40  

Community member's agreement 0.81 0.82  0.75 0.88  0.86 0.80  

Family's agreement 1.16 1.27  1.22 1.32  1.21 1.30  

Landlord's agreement 0.90 0.93  0.90 0.96  0.94 0.92  

Radio's agreement 0.61 0.77  0.73 0.80  0.88 0.72  

Spouse SN 1 2.35 2.54  2.33 2.76 0.043 2.42 2.59  

Extension Agent SNS 2 1.34 1.97 0.000 1.68 2.27 0.001 1.75 2.06  

Community SN 3 0.89 1.38 0.000 1.28 1.48  1.35 1.39  

Family SN 4 1.31 1.72 0.010 1.60 1.84  1.68 1.73  

Landlord SN 5  1.23 1.22  1.14 1.30  1.14 1.26  

Radio SN 6 1.24 1.35  1.31 1.38  1.35 1.35  

Improved Stove  Use SN (SUM) ΣΣmj*bj 
Range (-24 to +24) 

8.35 10.17 0.014 9.35 11.04 0.023 9.68 10.39  


