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Abstract: Managing municipal and industrial biosolids by recycling through the 

land is currently a strategic policy direction in Ireland. Although recycling biosolids is 

a plausible management alternative it can also be a contentious issue. A descriptive- 

correlational study was conducted in the city of Dublin, Ireland to determine the 

public’s knowledge about biosolids and attitude to biosolids recycling. Door-to-door 

surveys of 500 households were conducted. Data were evaluated with respect to 

population demographics (gender, age, education level, etc.) and contingency analysis 

was performed. The results show that , while a general high level of consensus exists 

on the general idea of recycling of waste and beneficial reuse of biosolids, support 

decreases the closer (both physically and psychologically) this activity is to 

respondents. There is a gap between people’s positive view of biosolids as a resource 

and the scepticism about recycling biosolids. To make biosolids reuse on land more 

appealing to an urban community, education and awareness campaigns should 

capitalise on the positive views the public has about biosolids as a resource and the 

concept of recycling.  

 

Keywords: recycling; biosolids; land application; beneficial reuse; public 

perception; population demographics; waste management. 

 

 

Introduction:  
Biosolids management is a major part of the social system. In 2008, the Irish republic 

produced over 60 million tonnes of organic waste. A bulk of this (i.e. over 90 %) 

comprises managed manure from agricultural sources but finding a solution to the 

growing quantity of biosolids from urban centres is a national concern. In this regard, 
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recycling municipal and industrial biosolids through the land is currently a policy 

direction.   

 

The management and treatment capacity of the land and the environmental and 

economic benefits attributed to recycling biosolids through the land is technically 

appealing. With recycling biosolids through the land non-renewable resources are 

conserved (EC, 2003) and also improvement of the soil properties (Ramulu, 2002; 

Ojeda et al. 2003) and development of a thriving microbial community is anticipated 

(Peterson et al. 2003). From an economic perspective, agricultural land application of 

biosolids is an attractive option compared to the next available residuals management 

option (i.e. incineration). Taking the 2005 sludge production figure in the EU member 

states Laturnus (2007) estimated that the costs for recycling will be approximately 1.1 

billion euros for agricultural land application where as it is 3.7 billion euros for 

incineration followed by land filling of the ash. However, it can also be contentious in 

relation to the contents of biosolids (i.e. heavy metals, organics) and scientific 

uncertainties regarding the fate of these elements in the soil.  Therefore, it is 

imperative to look further beyond the environmental and economic dimension to the 

social dimension to establish the continuity of this strategic management direction in a 

solid basis. This has not been done in Ireland. 

 

The objective of the study is to determine the public’s knowledge about biosolids and 

attitude to biosolids recycling in Ireland. Once knowledge and attitudinal issues are 

identified, educational and awareness programs can be designed and targeted to 

specific audiences to increase the public acceptance and to establish the future of the 

strategic direction in a firm foundation.  

 

Methodology 
The data for this study was collected through in-person interviews conducted among 

30 electoral districts of Dublin. A survey questionnaire was set up. The questionnaire 

was organized under five main themes. The first two parts were questions to ascertain 

general environmental and waste management related issues. The third section 

pertains to ascertaining knowledge of biosolids and perception of the resource value 

of biosolids. Section four identified general knowledge about land application of 

biosolids and attitude towards recycling biosolids through the land system. In the last 

section series of specific demographic questions were asked to enable comparison 

among different groups. Eight different land recycling alternatives were considered in 

the survey. Answers to the questionnaire are in choices of alternatives or are in a yes 

or no format. When scales are required five point Likert scale (strongly agree, agree, 

neither agree nor disagree, disagree, strongly disagree) and for some questions 

responses were scaled as highly concerned, somewhat concerned and not concerned.  

 

A descriptive paragraph explaining what consist organic waste, the technical criteria 

to qualitfy waste as organic waste, the different types of biosolids, source, the kind of 

treatment they undergo, the management options and what land application is was 

inserted at the beginning of the questionnaire to help respondents make informed 

judgements. Before the survey was administered this was explained to the respondents 

in detail. The questionnaire was piloted before finally administered in in-person 

interview. During this time, the test population was asked to comment on the clarity 

and their understanding of the descriptive paragraph. The survey was administered by 

a team of two. While one member of the team guided the interviewee’s through the 



questionnaire the other person closely followed reactions and reasoning which were 

not tapped by the questionnaire design. The door to door survey was conducted in the 

spring of 2009. 

 

Results  
 

Structure of the respondents  

 

Table 1 below shows the distribution of survey respondents and comparison with 

CSO (2006) demographic reports. Our sample comprised of 54% females and 46% 

males indicating a close similarity between the sample and the general population. 

About 47%, 25% and 28% of the respondents are in the young (18-30), middle (30-

50) and old (>50) age respectively.  The survey appears to be inclined to the educated 

segment of the society. Where as this does not compromise the outputs of the research 

but suggests the need for caution on interpreting the results of the survey.  

 

Table 1: Comparison of   CSO (2006) and survey respondents demographic 

Parameters Survey CSO(2006) 

Gender   

Male 46 49 

Female 54 51 

Age   

Young 25 25 

Middle 47 47 

Older 28 28 

Marital status   

Married 53 34 

Single 39 58 

Other 8 8 

Education   

   Primary school 10 * 

Leaving cert 25 * 

College level 65 * 

             N.B Corresponding figures not amenable to grouping  

 

General Knowledge – Waste management, recycling and organic waste 

Our respondents seem to hold a working knowledge of waste management.  4%, 15%, 

66% and 15% of the respondents reported to have very high, high, good and limited 

knowledge of about waste management. Consent to general idea of recycling appears 

to be ubiquitous. Irrespective of their general waste management knowledge 

respondents seemed to overwhelmingly support the idea of recycling. Approximately 

99% of the respondents responded either strongly agree or agree.   

 

Biosolids are recycled on the premise that they are organic waste and/or resource. 

However, respondent’s knowledge of what constitutes organic waste seems to be 

dictated by factors other than the technical definition provided at the beginning of the 

interview. From the responses it was observed that respondents are more open to 

qualify organic waste from agricultural sources and municipal compost as opposed to 



human and industrial waste. Among the municipal and industrial biosolids an 

overwhelming 87% majority of the respondents hold compost as organic waste where 

as 62%, 47% and 12 % for biosolids, sewage sludge and industrial biosolids.Sewage 

sludge here was described as sludge from onsite treatment plants (i.e. septic tank 

sludge).  

 

Resource value of biosolids 

The general direction of using the land for waste management is based in the premise 

that the process completes what is known as the material cycle. An understanding 

here is biosolids are resources. And of course they are technically. We reasoned if 

respondents have a strong grasp of the resource value of biosolids they would be more 

open to the idea of recycling. For this respondents were asked whether they would see 

a specific organic waste as a waste to get rid off, sort of fertilizer or soil improving 

material. The classification between soil improver and fertilizer was intended to scale 

the resource value of biosolids.It is encouraging to see a reasonably good grasp of the 

resource value of biosolids. Approximately 70% of the respondents consider biosolids 

as either natural fertilizer’s or soil improving materials (Fig.2). Even though whether 

this translates in to positive attitude to recycling is yet to bee seen in the subsequent 

analysis the impressive knowledge base is a promising plat form to initiate a 

discussion with the community about the short and long-term economic and 

environmental benefits of biosolids recycling in the search for sustainable solutions to 

biosolids management problems in Ireland. In tandem with the general idea of 

recycling, an overwhelming 95% of the respondents have a positive attitude to 

beneficial reuse of biosolids.    

 

 
Attitude to land application  

We asked respondents their opinion on recycling biosolids on food growing land. Fig 

2 below shows the percentage distribution of the respondent’s attitude towards using 

food growing land as a recycling medium.  The general support for beneficial reuse of 

biosolids and the noticeably high regard for biosolids as a resource biosolids do not 

seem to translate in to positive attitude to recycling of the same. A substantial 

segment of the interviewees are not enthusiastic about biosolids recycling in to food 



growing land. Approximately 30% of the respondents seemed to have a defined 

positive attitude.    
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Fig 2: Distribution of respondents view to using the land as a management option in 

food growing land.  

 

In regards to attitude on future biosolids management strategy six different land 

application alternatives (food growing land included) were considered. We classified 

the alternatives as high and low contact based on physical and psychological 

measures. We identified home garden, lawns, public parks (on physical basis) and 

food growing and grazing land (psychological ) as high contact and took forest and 

highway median and verges as low contact. We see that respondents are more positive 

to strategies which lengthen direct or indirect contact distance with biosolids. 

Approximately 70 % of the respondents are in favour of the use of forest land and 

highway median and verges. Support for biosolids management strategy involving the 

high contact categories decreases in tandem with the perceived distance - with food 

growing land and home gardens getting the most restrained support.  

 

Analysis of factors that influence attitude 

In this section we analyze, the possibility that attitude to recycling biosolids is 

statistically related to demographic factors, experience, knowledge and opinion to 

other related issues. This is reasonable, because demographic factors and knowledge 

affected attitude to recycling biosolids. For this purpose, we made contingency tables. 

With each one we show the chi-square test, used to measure the significances of the 

variables.  

 

In the first place, we analyze the relation between demographic variables and attitude 

to recycling of biosolids. Table 2,3, 4, 5, 6,7,8,9 & 10 shows the results. We can see 

that the relationship between demographic variables age, gender, education level and 

marital status shows an optimum significance level greater than 0.05 – so there is no 

difference between respondents attitude to recycling biosolids across all demographic 



variables. In other words factors other than demographic variables explain attitude to 

recycling biosolids.     

 

Table 2:  Contingency table for importance of the influence of marital status on  

              attitude to recycling of biosolids on food growing land 

 

 Married 

(%) 

Single 

(%) 

Other 

(%) 

Strongly disagree 19 13 15 

Disagree 24 23 17 

Neither agree nor disagree 20 27 29 

Agree 31 28 27 

Strongly agree 6 6 12 

Total 100 100 100 

 

Table 3:  χ
2
  test for the relationship between marital status and attitude to recycling of 

              biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 10.110 10 0.431 

 

 

Table 4:  Contingency table for importance of the influence of education level on  

              attitude to recycling of biosolids on food growing land 

 

 Primary sch. 

(%) 

Leaving cert 

(%) 

College level 

(%) 

Strongly disagree 24 21 13 

Disagree 26 27 21 

Neither agree nor disagree 20 21 25 

Agree 22 26 32 

Strongly agree 6 3 7 

Total 98 98 98 

 

Table 5:  χ
2
  test for the relationship between education level and attitude to recycling  

               of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 13.716 10 0.186 

 

 

 

 

 

 

 



Table 6:  Contingency table for importance of the influence of age on attitude to 

               recycling of biosolids on food growing land 

 

 Young 

(%) 

Middle aged 

(%) 

Old aged 

(%) 

Strongly disagree 14 15 21 

Disagree 22 23 24 

Neither agree nor disagree 29 22 20 

Agree 30 31 26 

Strongly agree 5 7 6 

Total 100 98 97 

 

Table 7:  χ
2
  test for the relationship between age and attitude to recycling  

               of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 8.799 10 0.552 

 

Table 8:  Contingency table for importance of the influence of sex on attitude to 

               recycling of biosolids on food growing land 

 

 Male 

(%) 

Female 

(%) 

Strongly disagree 13 19 

Disagree 22 24 

Neither agree nor disagree 22 24 

Agree 32 28 

Strongly agree 9 4 

Total 98 99 

 

Table 9:  χ
2
  test for the relationship between sex and attitude to recycling  

               of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 10.039 5 0.074 

 

Eventhogh the high knowledge does not translate in to proportionate positive attitude 

we can see, in accordance with our expectations, that people who are more likely to 

agree to biosolids recycling tend to be those who see waste management as a serious 

environmental issue, know this is happening in Ireland already and hold a high regard 

for the resource value of biosolids. General environmental concern and knowledge 

about land application does not seem to correlate with positive attitude to recycling of 

biosolids. Table 10-19 shows the relation between these variables and attitude to 

recycling of biosolids of on food growing land. 

  



Table 10:  Contingency table for importance of the influence general environmental  

                 concern to recycling of biosolids on food growing land 

 

 Not 

concerned 

Somewhat 

Concerned 

Concerned 

(%) 

Highly concerned 

(%) 

Strongly disagree 11 16 18 16 

Disagree 21 20 25 23 

Neither agree nor disagree 18 32 19 25 

Agree 32 24 32 30 

Strongly agree 13 7 5 6 

Total 95 99 99 100 

 

Table 11:  χ
2
  test for the relationship between general environmental concern and  

                 attitude to recycling of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 17.3 15 0.301 

 

 

Table 12:  Contingency table for importance of the view to waste management  

                 to recycling of biosolids on food growing land 

 

 Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly agree 

Strongly disagree 0 29 13 18 15 

Disagree 0 29 13 25 22 

Neither agree  

nor disagree 

0 14 32 26 20 

Agree 0 28 36 27 31 

Strongly agree 0 0 6 3 10 

Total  100 100 99 98 

 

Table 13:  χ
2
  test for the relationship between views to waste management and   

                 attitude to recycling of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 76.514 25 0.000 

 

 

 

 

 

 

 



Table 14:  Contingency table for importance of knowledge about land application  

                 to recycling of biosolids on food growing land 

 

 Limited Satisfactory Good High 

Strongly disagree 19 16 11 10 

Disagree 26 21 15 24 

Neither agree  

nor disagree 

22 27 28 19 

Agree 28 29 31 37 

Strongly agree 4 6 14 10 

Total 99 99 99 100 

 

Table 15:  χ
2
  test for the relationship between knowledge about land application and  

                 attitude to recycling of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 20.221 15 0.164 

 

 

Table 16:  Contingency table for importance of experience with land application of  

                 organic waste to recycling of biosolids on food growing land 

 

 Never heard Slightly 

aware 

Aware Very much 

aware 

Strongly disagree 28 14 14 14 

Disagree 25 29 23 13 

Neither agree  

nor disagree 

20 26 24 24 

Agree 23 26 33 36 

Strongly agree 4 5 6 13 

Total 100 100 100 100 

 

Table 17:  χ
2
  test for the relationship between experience with land application of  

                 organic waste and attitude to recycling of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 139.827 20 0.000 

 

 

 

 

 

 



Table 18:  Contingency table for importance of resource value of biosolids  

                 to recycling of biosolids on food growing land 

 

 Waste  Resource 

Strongly disagree 29 6 

Disagree 32 17 

Neither agree nor disagree 19 26 

Agree 16 41 

Strongly agree 2 10 

Total 98 100 

 

Table 19:  χ
2
  test for the relationship between resource value of biosolids  

                 and attitude to recycling of biosolids on food growing land 

 

 Value Degree of freedom Significance 

Pearson 111.991 10 0.000 

 

 

Conclusions:  

 

A descriptive correlational study was conducted in the city of Dublin, Ireland to 

determine the public’s knowledge about biosolids and attitude to biosolids recycling. 

A questionnaire was designed based on major demographic, environmental, 

knowledge and experience related factors extracted from literature reviews.   The 

survey indicated that irrespective of demographic status positive view exists for the 

idea of recycling waste in general and beneficial reuse of biosolids. General 

consensus to recycling does not seem to translate to specific practice of recycling 

biosolids. The disparity between the strong knowledge claims and the reserved 

attitude to recycling biosolids through land requires further deeper analysis. Selection 

of future land application strategies suggests a cascade of choice where the higher, the 

potential, contact - with humans- the lesser the acceptance. The way forward seems to 

rest on capitalizing the positive consideration noticed for resource value of biosolids 

and the concept of recycling.   
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