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Abstract

Environmental awareness is increasing globally thiglleads to a segment of consumers willing
to pay a higher price for products developed umdere environmentally friendly conditions. In
Colombia, beef production is specifically charastd by extensive management, with low levels
of productivity and a significant negative enviroemal impact. Taking into account this problem,
the International Centre for Tropical Agricultu@lAT) and the University of Cauca in Colombia
have worked during the last decade on the developroé new alternatives for livestock
production, such as improved forages, farming prestand silvo-pastoral systems, which generate
significant benefits for the environment (e.g.,uelibn of greenhouse gas emissions, protection
and maintenance of soil fertility, biodiversity c@mvation) while also improving productivity
levels (carrying capacity and animal live weighingaHowever, the implementation of these new
technologies often requires high levels of initiaVestment, which detains producers from
adoption. Thus, identifying a segment of consunwahéng to pay for beef produced with less
environmental impact would create an incentivepiamducers to invest in new technologies and
result in higher levels of adoption.

This study aims to determine the relevant consussgment for beef produced with less
environmental impact. For this purpose, a conswharacterisation will be performed in order to
know the preferences, buying habits and consumpmtidreef and its main substitutes (chicken,
fish, pork). As a result, a market segmentationedasn variables of socio-economic and
demographic character will be conducted. The metlogy consists of a descriptive analysis using
contingency tables and relative frequencies, andaraalysis of market segmentation using a
CHAID algorithm and association tests (X2). Infotioa was collected in April 2016 through
personal interviews, with a pre-structured questare for consumers directly responsible for
buying meat. Research areas are the cities ofa@dliPopayan, and the municipalities of El Patia
and El Bordo, all in the Colombia Cauca and Caualey Departments. Data analysis will take
place in May 2016 testing the hypothesis that l@feincome, education, age and gender are
significant determinants for identifying the segrehpotential consumers of differentiated beef
with less environmental impact.
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Introduction

In Colombia, cattle production is characterized bytensive production systems under
native/naturalized or degraded pastures with loedpctivity levels, low soil use efficiency, low
investment levels and a considerable environmemiahct (e.g., deforestation, soil degradation,
greenhouse gas (GHG) emissions, loss of biodiygrditevertheless, cattle is one of the major
economic activities in the country and the mostespmtead in the rural sector (FEDEGAN,
2014). Thus, it is necessary that technologies @oduction practices are being promoted and
adopted that boost the cattle sector in a more ettiyge way, while at the same time aiming at
efficiency increases and climate change adaptafomitigation (sustainable intensification; Rao
et al., 2015)

Improved forages and silvo-pastoral systems aegradtives for sustainable intensification, and
can contribute to the generation of benefits fa émvironment (e.g., reducing GHG emissions,
protecting and conserving soil fertility, consexyiof biodiversity) while at the same time
increasing productivity levels and farm profitatyili(Peters et al., 2012). However, the
implementation of such technologies requires immesits (for establishment and management),
resulting to be a major constraint for adoptioni(&fyamada, 2002).

One of the major drivers for the transformationaogs more sustainable production systems is the
increasing demand for products with positive envwmental attributes as a means of product
differentiation, which is a result of higher consemsensitization (Acufia, 2015). The growing
concern about environmental and health issuesgda® lemerging consumer segments composed
of buyers who are, in many cases, willing to p@yiee premiums for such producthis behavior
has been further strengthened by increasing incandshe demand for higher value products
(Salgado, Subira, & Beltran, 2009).

In that sense, the objective of this study is eniify the consumer segment for beef produced in
systems with less environmental impact. The ideatiion of this consumer segment will allow
for a development of sector business plans andgigrdef incentive schemes for cattle producers
adopting sustainable technologies and practices.

Material and Methods

This study was part of the research progtBevelopment and implementation of forage resources
for sustainable bovine production systems in theid@adepartment, Colombiabetween the
International Center for Tropical Agriculture (CIA&nd the Cauca University.

Data was obtained through a personal survey wiheastructured questionnaire applied to 354
meat consumers in the cities of Cali (Valle del €&awepartment) and Popayan (Cauca
Department), and in the municipalities of Mercadeamd Patia (both Cauca Department) in
Colombia. A stratified sampling method by socioewmoit status was applied. The survey was
applied randomly at meat sales points accordirtgedollowing criteria: the interviewee must i)
directly be involved in meat purchase, and ii) beeaf consumer.

Data analysis was descriptive using contingencyesalcorrelations and mean differences, to
identify the sociodemographic characteristics depbal consumers. In addition to that a market
segmentation analysis was conducted using a CHAIDi-§quared Automatic Interaction
Detection) algorithm in the statistical softwareS8”version 23 (Escobar, 1998).

As dependent variable for consumer segmentationdahable “price premium” was applied and
categorized according to its distribution into dikes: 0=USDO, 1=USD0.035-USDO0.17,

2=USDO0.21-USD0.34, 3=> USDO0.34. This variable wgsressed as a function of the following
variables which, in previous studies (Magnussowohs, Hursti, Aberg, & Sjodén, 2001; Shafie
& Rennie, 2012; Tsakiridou, Boutsouki, Zotos, & Mat 2008), have been identified to be



determinants for the consumption of a product vétivironmental characteristics: sex, age,
income, education level, presence of children hoasehold, health concerns, and knowledge of
environmentally friendly food. Quantitative variablsuch as age, income, price premium were
transformed into ordinal variables in function ¢feir quartiles as for a CHAID algorithm
contingency tables are being applied using meraiggorical variables (Escobar, 1998).

Results and Discussion

About 70% of the interviewed beef consumers expaeadlingness to pay a price premium for
beef produced with less environmental impact (Tabl& his price premium was on average US$
0.31 per pound (with a standard deviation of US® Oconfidence level of 90% and an estimation
error of 4%), considering an average price paidgoemd of US$ 2.23. This means an average
price increase of 13.9%. However, a high variabiht the mean value for the willingness to pay
can be observed when considering the standardtaevidhe values show a positive asymmetry
and tend to group more on the left side of the medue.

Table 1 Willingness to pay for meat with less environmeingbact according to location

% of Average beef price Willingness to pay
consumers (US$/Ib)* Standard Mean? Standard Asym Kurtosis
willing to pay deviation (US$/Ib) deviation metry
70 2.23 1.02 0.31 (13.9) 0.42 2.65 11.3

Prices in US$ — /JUS$/COP XRT: 08/22/20%Bhe first value corresponds to the mean valuefenillingness to pay and the second one to the
% price increase.

Through statistic analysis, the variables educat®rel, socioeconomic status, income and
knowledge of environmental impacts in beef productivere identified as most important for
determining the profile of a potential consumer lb@ef with less environmental impact. This
results in a positive relation between the mentioraiables and the price premium the consumers
would be willing to pay for beef with less enviroantal impact.

The CHAID algorithm starts selecting the criterini@h best discriminates the dependent variable.
Through an iterative process, education level tedulo be the major predictor (presenting the
lowest p-value: X2= 37, df=2, p=0.000). In the setstage, knowledge level of environmental
impacts in beef production was segmented (X2= 113.@%=1, p=0.004): a segment with no

knowledge and a segment with little knowledge. Weébard to the final results, the sample could
be segmented into four parts related to educa&wel land knowledge, being the first the major
predictor.

The four identified segments are significantly eiféint regarding their willingness to pay for bees
with less environmental impact:

* Segment 1(N=106; 29.9%) Consumers with a maximum levelrmoimplete secondary
studies - Price Premium willing to pay: US$ 0 peupd (45.3%)

* Segment 2(N=90; 25.4%) Consumers with completed secondaugliss up to senior
technician level, not knowing about the environmaéimhpacts of beef production — Price
Premium willing to pay: US$ 0 per pound (36.7%)

* Segment 3(N= 75; 21.2%) Consumers with completed secondtuglies up to senior
technician level, knowing about the environmentapacts of beef production — Price
Premium willing to pay: US$ 0.21-0.35 per pound%d6

» Segment 4N=83; 23.4%) Consumers with education level sigp¢o senior technician —
Price Premium willing to pay: US$ >0.35 per pou#d.2%)



Conclusions and Outlook

This study proves the existence of a potential etaidr beef with less environmental impact in
the studied area. On the one hand, this repreaant@portunity for the cattle sector for moving
towards the development of differentiated produdtsthe other hand, it can serve as reference for
decision makers in the formulation of policies amgkntives that aim at promoting the adoption of
new forage technologies (e.g., investment stras@gand at linking cattle producers to such
markets.

For the development of such a differentiated mahketever, more research is necessary in the
areas of consumers’ willingness to pay (in-depthlysis) or consumer characteristics (e.g.,
behavior) and acceptance (e.g., certificationd) ¢batribute to the development of differentiated
products.
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