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Abstract  
Although beef consumers are aware in relation to ethics, responsibility and  
awareness of the production processes, the concept of sustainable livestock is not 
yet well established and publicized. Thus, understanding consumer behavior 
and their perception about sustainable practices are essential to identify the 
possibility of a niche markets for these products. Therefore, this study aims to 
assess the perception of consumers in the city of Porto Alegre (southern Brazil) 

to identify their perception regarding sustainable beef. Therefore, a semi-
structured questionnaire was applied to 305 residents. Most consumers 
preferred beef between the meat options, consuming it more than five times a 
week. Despite their concern and interest in sustainable products, consumers 
still do not fully understand these concepts, associating this perception only to 
environmental conservation and animal welfare. Nevertheless, most 
respondents would be willing to pay more for sustainable products.  
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INTRODUCTION 
Many attempts have been made to predict the future capacity of global food production. This concern is 

justified by the growing population and the increasing crisis of natural environment (Godfray, 2015). 
Therefore, we face the double challenge of increasing food production without compromising the 

resources needed to guarantee this production (Foley et al., 2011). It is also known that this new 
population, and its urbanization, will have direct consequences on the demand for food (Neely et al., 

2009), driven by emerging population in East Asia and Latin America, where the consumption habits are 

becoming more similar to developed countries, by increasing the consumption of animal protein (Neves, 
2011). 

On the other hand, concerns regarding sustainable production are imminent and come along with a 
growing demand for the safety of these products. This scenario is also a reflection of changes in the 

consumers' profile that have easy access to information and that will increasingly require guarantees of 
such attributes (Bernués et al., 2003; Van Calker et al., 2005).  

Since 2002, being sustainable requires the achievement of three pillars: the product/process must be 

economically viable by bringing benefits to society without harming the environment, and meeting 
current needs without jeopardizing the future (Brundtland, 1987). In this context, food production is a 

complex activity which will soon have to incorporate these concepts, especially in Brazil, one of the last 
agricultural frontiers. 

To this discussion, Brazilian livestock industry has been a central element. Especially after the publication 
of the Livestock's long shadow report by FAO, which indicates that this activity was one of the main 

responsible for the emission of greenhouse gases (GEE), especially methane (Steinfeld et al., 2006). Still, 

other researchers stated that it could become a significant mitigator of such gases (Neely et al., 2009). 
Nevertheless, the concepts, principles and processes that would render a sustainable beef product have 

not yet been fully understood, causing doubts, uncertainties (Sackett et al., 2011). 
Moreover, consumers’ behavior allows us to understand what determines their fidelity to a specific 

product or brand and their willingness to pay more for certain attributes (Silva et al., 2009, Satimanon and 
Weatherspoon, 2010). Thus, this comprehension may help to identify a niche market for beef products 

certified for sustainable attributes. The preference for sustainable products has already been identified in 

Europe (Clonan et al., 2010; Vermier and Verbeke, 2006), but it is still scarce in Brazil. According to IBOPE 
(2010), Brazilian consumers prefer quality over other differentiations. However, part of the population 

becomes concerned regarding the origin and sustainability of the products.  
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Therefore, the aim of this research is to evaluate the perceptions of internet consumers regarding 

sustainable beef in the capitol of Rio Grande do Sul. This Brazilian state is a traditional beef cattle 
producer (Marques et al., 2011; IBGE, 2012) to characterize their comprehension regarding sustainable 

beef and to verify if there is a possibility for niche market for these products.  
 

MATERIALS AND METHODS 
This research was conducted with 305 inhabitants of Porto Alegre, capital of Rio Grande do Sul state, 
southern Brazil (30° 1'40" South, 51° 13'43" West). A semi structured questionnaire was developed and 

applied by Google Docs®, with a sample (n = 305) that is in accordance with Vieira (2008), providing a 

confidence interval of 95% and a margin error of 6%.  
 

Figure 1. Framework of the features related to sustainable beef presented to the interviewees and its 
respective references. 

Features References 

Antibiotic and hormone free 
production  

(Nardone et al., 2004) 

Correct beef production practices  
(Heitschmidt et al., 2004; Neely et al., 2009; Hafla et al., 2013; 

Stackhouse-Lawson et al., 2013) 

Certified natural beef (Heitschmidt et al., 2004; Gwin, 2009) 

Certified organic beef (Hafla et al., 2013; Kumm, 2002) 

Certified origin  (Nardone et al., 2004) 

Compliance with labor laws (Allen and Melcarek, 2013) 

Concern/conservation of the local 
culture 

(Nardone et al., 2004) 

Environmentally friendly 
packaging 

(Zheng, 2012) 

Financial returns to farmers  (Heitschmidt et al., 2004; Kumm et al., 2005; Stur et al., 2013) 

Increased production efficiency 
(Bouman, Nieuwenhuyse,1999; Stackhouse-Lawson et al., 2013; 

Stur et al., 2013) 

Low emission of greenhouse gases (Hafla et al., 2013; Stackhouse-Lawson et al., 2013) 

Production in natural pasture 
(Bouman, Nieuwenhuyse,1999; Hafla et al., 2013; Santos et al., 
2013) 

Production in non -deforested area (Barrreto and Silva, 2009) 

Production integrated with other 

productions  

(Loker, 1994; Dagang and Nair, 2003; Vitela et al., 2012; Nahed-

Tora, 2013) 

Proper management of water 
resources  

(Ridoutt et al., 2011) 

Property with a forest reserve (Barrreto and Silva, 2009; Fasiaben et al., 2012) 

Soil and grassland management 
(Bouman, Nieuwenhuyse,1999; Heitschmidt et al., 2004; Warner et 

al., 2012) 

Traceability (Dalvit et al., 2007; Nardone et al., 2004) 

Use of renewable energy (Cantrell, 2008; Monteiro et al., 2011) 

Waste management (Ridoutt et al., 2011) 

 

A random probability sampling selected the interviewees. At first, interviewees were identified by 
gender, age, scholarity and income, stratification in accordance to the standards of the Brazilian Institute 

of Geography and Statistics (IBGE). Thereafter, their frequency of meat consumption, type of meat most 
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consumed, place of purchase and which type of meat has the most sustainable production, according to 

their perceptions, also how much more they were willing to pay for a certified sustainable product.  
Furthermore, a list of characteristics based on the literature and related to sustainable beef, was presented 

and the interviewee highlighted the attributes of his/her knowledge (Figure 1).  
Each attribute was classified according to its importance within a Likert scale: less important (1), 

important (2) and fundamental (3). The answerer stated their understanding on sustainable beef. The 
precepts for Knowledge Discovery in Text and Text Mining were applied to extract knowledge from the 

written answers (Halliman, 2001) by QDA Miner (Lewis and Maas, 2007). After the descriptive and 

frequency analysis, the relations between words in the answerers were presented in dendrograms and 
similarity graphs from the Jaccard Coefficient. The combination of variables was analyzed by the 

contingency coefficient C, other data was analyzed by MyStat 12.0 (Wass, 2008). 
 

RESULTS 
Sample characterization (Table 1) indicates a majority of women and most consumers between 25 and 29 
years old, those between 20-24 in second place. Most had undergraduate degree, followed by the ones 

with graduation and high school degrees. The largest group receives between USD 251.00 and 1,000.00 

and secondly between USD 1,001.00 and 2,000.00. 
 

Table 1. Characterization of the consumers interviewed in Porto Alegre, RS.  

Characterization 
 

Frequency Percentage (%) 

 Gender 
  

Male 171 56,1 

Female 134 43,9 
Total 305 100,0 

Age   
15-19 10 03,3 
20-24 70 23,0 
25-29 85 27,9 
30-34 31 10,2 
35-39 24 07,9 

40-44 14 04,6 
45-49 19 06,2 
50-54 27 08,9 
55-59 13 04,3 
60-64 07 02,3 
65-69 01 00,3 
70-74 04 01,3 

Total 305 100,0 
Scholarity   

Elementary Education 02 00,7 
High School 71 23,3 
Undergraduate Degree 96 31,5 
Graduate Degree 72 23,6 
Master Degree 42 13,8 
Ph.D. Degree 22 07,2 

Total 305 100,0 
Income   

Up to USD 250.00  024 07,9 
From USD 251.00 to 1,000.00  100 32,8 
From USD 1,001.00 to 2,000. 074 24,3 
From USD 2,001.00 to 3,000.00   025 08,2 
Over USD 3,000.00  055 18,0 

No Income 027 08,9 
Total 305 100,0 
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Most interviewees (43.6%) consumed meat more than five times a week and only nine (3%) do not 

consume meat (x² = 19.393, df = 4, p <0.001) (Table 2 ). 
 

Table 2. Frequency distribution of the consumption of meat categories.  

Consumption Frequency Percentage (%) 

Once a week 013 04,3 

Twice or 3 times a week 051 16,7 

Four or 5 times a week 099 32,5 

More than 5 times a day 133 43,6 

Never 009 03,0 

Total  305 100,0 

 

Beef was preferred by more than half of the respondents (62%), while buffalo was the least preferred (x² = 
483.007, df = 5, p <0.001) (Table 3).  

 
Table 3. Frequency distribution of the preferences for consumption.  

Types of meat Frequency Percentage (%) 

Beef 189 62,0 

Chicken 047 15,4 

Fish 043 14,1 

Lamb 003 01,0 

Pork 013 04,3 

Others 010 03,3 

Buffalo 000 00,0 

Total 305 100,0 

 

Supermarkets were preferred by 77.4%, and the specialized stores were the least preferred (2%) (X² = 

632.328, df = 4, p <0.001) (Table 4). 
 

Table 4. Frequency distribution of the purchasing places for buying meat.  

Purchasing place Frequency Percentage (%) 

Supermarket 236 77,4 

Butchery 030 09,8 

Others  017 05,6 

Local grocery store 016 05,2 

Specialized stores 006 02,0 

Total 305 100,0 

 

Although, sustainable beef was unknown by 62% (x² = 17,472, df = 1, p <0.001),  regardless of their 
scholarity, income or consumption preference the majority had never heard of sustainable beef (f = 

0.6968, p = 0.6324). 
Twenty characteristics related to sustainable beef were presented, of which 26.2% of the respondents 

were not aware of. The best-known features were soil and grassland managing and best production 
practices (Figure 2). 
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Figure 2. Percentage of positive responses associating the features to sustainable beef by the consumers of Porto 

Alegre, capitol of Rio Grande do Sul, Southern Brazil . 

 
Most interviewees considered all features very important (x² = 561.291, df = 38, p <0.001) (Figure 3). But, 

the most easily recognized features were also considered most significant (r = 0.80, p<0.001) and the least 

known were considered least important (r = -0.78, p <0.001). 
The attributes commonly related to sustainability in beef by the literature had also been associated to 

sustainable beef by 62.3% of interviewees and 64.2% highlighted environmental conservation/protection 
practices, or simply that it would be a sustainably produced product. Furthermore, 30.5% are not aware 

of the subject, 3.3% associated this type of production to the triad of sustainability (environment, 
economy and social) (Green et al., 2005) and 3.9% claimed that is impossible that beef production could 

be sustainable. 

 

 
Figure 3. Importance of features associated to sustainable beef by the consumers from Porto Alegre, capitol of the Rio 

Grande do Sul State, Southern Brazil. 
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Figure 4. Proximity plot for the words directly related to beef and sustainable by consumers of Porto Alegre, capitol of 

the Rio Grande do Sul State, Southern Brazil. 

 
Fish was the type of meat most related to sustainability with 43.6% (x² = 253.830, df = 6, p <0.001)  

(Table 5). 

 
Table 5. Frequency distribution of the perceptions for the most sustainable meat.  

Most sustainable meat Frequency Percentage (%) 

Beef 051 16,7 

Buffalo 008 02,6 

Chicken 052 17,0 

Others  015 04,9 

Mutton 021 06,9 

Fish 133 43,6 

Pork 025 08,2 

Total 305 100,0 

 

The majority would prefer sustainable products, but without having to pay extra for this difference 
(28.5%). However, 23% and 25% were willing to pay an extra 5% or 10% respectively (x² = 153.489, df = 6, 

p <0.001) (Table 6). 

 
Table 6. Frequency distribution of the extra money paid for sustainable beef. 

Willingness to pay more Frequency Percentage (%) 

5% more 70 23,0 

10% more 77 25,2 

15% more 19 06,2 

20% more 23 07,5 

Nothing more 29 09,5 

Nothing more (preference) 87 28,5 

Total 305 100,0 

 

The preference of consumption and willingness to pay more for a sustainable beef had no correlation 
with the variables income (p = 0.8259), scholarity (p = 0.5545) and consumption preference (p = 0.5313).  
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DISCUSSION 
Products consumed everyday are related to convenience, habit, value, personal health concerns, 

hedonism, and individual responses to social and institutional norms (FSA, 2000; SDC, 2003), and those 
habits are resistant to change. The selection of food is complex because it decides what people will or will 

not let into their bodies (Dupuis, 2000). Even so, there are food consumers increasingly concerned about 
environmental aspects of food production (Vermier and Verbeke, 2003). Part of those consumers is 

decreasing the consumption of animal products for believing those productions are warming the 
environment (Kayser et al., 2013). 

In this research, most people consumed meat five or more times a week and beef was the most preferred. 

These results emphasize the tradition of this Ro Grande do Sul state in livestock farming and consuming 
(Marques et al., 2011; IBGE, 2012). In other studies, carried out a t Porto Alegre city, beef also was the most 

prominent (Francisco et al., 2007; Velho et al., 2009), however, Brazilians also prefer chicken, mainly due  to 
its lower prices and leaner meat (Carvalho, 2007). Furthermore, although beef consumption is decreasing 

in developed countries, is increasing in developing countries (McMichael et al., 2007). 
Despite the preference for beef, most of the interviewees believed fish is the most sustainable meat, 

followed by chicken and only then, beef, many answers stated their disregard over beef associating it to 

animal suffering. However, fish farming also presents difficulties related to inefficiencies and effluents 
generated by uncontrolled feeding, which alters the natural environment. There is an increasing concern 

regarding the strategic actions for appropriate waste management and use of those effluents as organic 
fertilizers (WU, 1995). 

In Japan, another study stated a shift from fish to beef, pork and chicken, because of a decreased 
availability of marine fishes (Gadda and Marcotullio, 2012), caused by overfishing and marine 

degradation (Pauly and Alder, 2005). 

Although consumers’ major concern is related to envir onmental issues, it also extends to animal welfare, 
human rights, and labor conditions (Tallontire et al., 2001), as we found in this research with a smaller 

perception of importance. In general, the ethical consumer has a responsible feeling towards society and 
expresses this feeling by his purchase behavior (Pelsmacker et al., 2003). For the consumers of Porto 

Alegre, we believe this sentiment is only a newborn, which lacks knowledge, product availability and 
compliance with other quality aspects to start a purchasing habit. 

Chicken production also faces concerns regarding animal welfare, as overcrowded small cages without 

enrichment (Van Horne and Achterbosch, 2008; Williams et al., 2006). Moreover, its residues are difficult 
to reuse because of the heavy load of nitrogen and potassium as well as the waste of water resources 

widely discussed in this production chain (Sharpley, 1999). Moreover, pigs and chickens sometimes are 
fed with soy products, also related to a high emission of carbon dioxide resulted from land use change 

(deforestation) (Garnett, 2009). 
The livestock industry is distinguished by its emission of methane from the digestive process of the 

ruminants (Key and Tallard, 2012; Patra, 2012), low efficiency and productivity, especially in cow -calf 

productions systems (Barcellos et al., 2011). The discussion on animal welfare is mainly linked to 
management and production facilities (grass fed or feedlot), and to humane slaughter (Mench, 2003; 

Mellor and Littin, 2004). Although, if the cattle graze on unfertilized grasslands without concentrated 
feed may have a carbon sequestering role capable of outweigh their emissions of methane and nitrous 

oxide (Allard et al., 2007), this situation is rare in many developed countries and would decrease the 
number of cattle per area (Garnett, 2009), which may have an economic impact on cattle production 

systems. 

Although, a general concern regarding the environment and studies dedicated to sustainable meat, most 
of the interviewees had never heard of sustainable meat. However, many related some of the concepts 

related to sustainability of beef production. This behavior is also observed in IBOPE (2010), which related 
a consumer with little knowledge regarding sustainable products, but with a tendency to consider aspects 

related to sustainability, but it may also suggest that the respondents who had never heard of the subject 
may had used the attributes listed in the description of other questions to elaborated their answers. 

Consumers knowledge regarding agricultural food products and production as well  as the implications 

of their food purchase decisions on the food supply chain was also found in other researches (Dickson, 
2001; Verbeke, 2005). This situation is worsened when the issue is related to less information available 
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and/or the more complex and contradictory this information, causing uncertainty in meat consumers 

harming their ability to choose products and can lead to the use of social information, which means that 
consumers will look at other people opinion regarding this subject (Vermier and Verbeke, 2003). 

Furthermore, sustainability is an attribute related to trust, which means that consumers cannot evaluate it 
personally, having to believe in source that claims those features.  

The most easily recognized features related to meat sustainability were management of soil/grasslands 
and best production practices, an interesting finding when related to what was presented by Nelly et al. 

(2009) in which he states that adequately managed grasslands are an important mitigation agent of 

methane, and it could take the balance of gases released and captured to zero. Another study in the USA 
pointed out that soil management is clearly a way to increase production efficiency, favoring animal 

welfare, not only in livestock farming but also in dairy (Pirog, 2004). Likewise, production practices 
designed to increase efficiency as improving pregnancy rate in cow-calf, or minimizing the finishing 

stage (Barcellos et al., 2011) may optimize the resources conversion in food production.  
The least identified features were certified natural meat and certified organic meat as well as forest 

reserve. Organic beef differs from natural beef mainly due to the use of fertilizers and supplementary 

feeding (Troxel, 2010). Moreover, organic beef usually has reduced efficiency, in general, for it requires a 
larger area to achieve the same result (Kumm, 2002), which may jeopardize the legal preservation 

requirement of having an area of at least 20% of forest in the farm (Forest Code, 2001). This result also 
indicates a gap between public preservation policies and a population who does not understand and, 

hence, does not appreciate these actions. Moreover, organic farming differs from sustainable farming but 
both represent opportunities to indicate sustainability in beef cattle (Gianezini et al., 2011; Nardone et al., 

2004; Santos et al., 2002). 

Many studies comparing organic and conventional system have different results favoring each system 
(Garnett, 2007). Organic systems for chicken and egg production are GEE intensive when compared to 

conventional systems, while organic systems for pork and sheep meat production were somewhat less 
intensive (Williams et al., 2006). 

The best-known features by respondents were also considered the most important, indicating that maybe 
these terms are being discussed not only in academic circles but also in general media. Another 

possibility is that the questions may have leaded the respondents to associate words like management 

and best practices to positive aspects of production.  
Ethical consumer, in general, was expected to be a middle -aged person with a higher income, who is 

above average educated, with a prestigious occupation and well-informed (Roberts, 1996; Carrigan and 
Attalla, 2001; Maignan and Ferrel, 2001) or adolescent (Bisonette and Contento, 2001). This study found 

no relationship to age; scholarity or income. Those results indicate that, at least in Porto Alegre, despite 
not knowing exactly what it stands for, most consumers would be willing to favor products with this 

concern or at least prefer these products. This data is in accordance with information related the U.S 
where the predisposition to privilege products developed under soil management concerns was also 

found and the consumers already accept and consume those products (Pirog, 2004; Sackett et al., 2011). 

The decision to consume sustainable products is related to the consumer’s social responsibility as well as 
its individual needs and wants (Kotler; Kartajaya; Setiawan, 2010). Hence, although consumer interest, 

sustainable food markets remain niche markets, attracting a small number of specific consumers (Vermier 
and Verbeke, 2003). Another problem is the limited availability of those products, which are not visible in 

retail shelves, and/or are inadequately promoted (Pelsmacker et al., 2003), inconvenience and price 
(Robinson and Smith, 2002). The availability of those products is associated to positive attitudes and 

intentions towards buying sustainable products (Vermier and Verbeke, 2003). 

The findings indicate consumers interested in differentiated products and are willing to pay more for 
them. However, lack of information and consensus between its criteria and concepts was prominent and 

threats the understanding and acceptance of sustainable meat products by consumers. These aspects 
indicate the need for closer ties between research and appropriate media, reducing information 

asymmetry and allowing beef production chain to take advantage of this niche market.  
Sustainable products can be promoted through specific communication efforts, but should not be based 

on the belief of an ethical consumer, norms, collective rationality, or environmental ethics, since the ethos 
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of environmentalism or sustainable consumption cannot compete with the consumption ethos (Ger, 

1999). Informational campaigns could emphasize personal relevance and importance to the individual, 
focusing in product availability, possible effectiveness, or increasing the social norms associated with 

sustainable consumption (Vermier and Verbeke, 2003). 
Although label is an interesting way to inform consumers, there is a large contrast between their 

perception of the labels and the exact labeled beef features (Verbeke and Viaene, 1999; Verbeke and 
Ward, 2006). Furthermore, other researchers regarding the awareness of sustainable labels revealed 

consumer awareness were very low regarding sustainable fruit labels in Vannoppen et al. (2002). 

 
CONCLUSIONS 
The findings indicate consumers interested in differentiated sustainable products and willing to pay more 

for them. However, there is a lack of information and consensus between its criteria and concepts, which 
threats the understanding and acceptance of a sustainable beef.  

Most interviewees consumed meat more than five times a week and more than half of the respondents 
preferred beef. Moreover, the supermarkets were preferred by the majority of the interviewed, which 

indicates that an alliance with this agent coordination might be interesting for a sustainable beef.  

Whoever, these aspects indicate the need for closer ties between research and appropriate media, 
reducing information asymmetry and allowing the beef supply chain to take advantage of this nich e 

market. 
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