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Resumen

Colombia se ha convertido en un pais impor-
tador de carne de cerdo en canal desde paises
como Estados Unidos el 73%, Canada el 15%
y Chile el 12%, debido a que el transporte por-
cino en pie tiene uno de los costos mas altos en
la Cadena de Suministro en Colombia por la
falta de regulaciéon en el mismo, la consolida-
cion de carga, la falta de bienestar animal du-
rante el transporte que se ve en las muertes y
el estrés porcino sufrido por los cerdos durante
el transporte. La metodologia de recoleccién de
datos fue cualitativa documental en articulos y
patentes; y se visitaron 15 fincas porcinas en el
Tolima, para la recoleccion de la informacion
utilizando un instrumento de entrevista no es-
tructurada. En conclusion, se encontré que para
aumentar la competitividad y mejorar la calidad
de la carne porcina en Colombia se necesita un
disenio de transporte adecuado al bienestar ani-
mal, la infraestructura en vias, la accesibilidad
a fincas porcinas, la consolidacién de carga y
el alto costo de intermediacion desde las fincas
porcinas al siguiente eslabén de la SSC, granjas

comerciales o tecnificadas, puntos de sacrificio.
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Abstract

Colombia has become an importer of pork car-
cass from countries such as the United States
73%, Canada 15% and Chile 12%, because
standing pork transport has one of the highest
costs in the Supply Chain in Colombia due to
the lack of regulation in it, cargo consolida-
tion, lack of animal welfare during transport
seen in deaths and pig stress suffered by pigs
during transport. The data collection metho-
dology was qualitative documentary in articles
and patents; and 15 pig farms in Tolima were
visited to collect information using an unstruc-
tured interview instrument. In conclusion, it was
found that to increase competitiveness and im-
prove the quality of pork in Colombia, a trans-
port design appropriate to animal welfare, road
infrastructure, accessibility to pig farms, cargo
consolidation and the high cost of intermedia-
tion from pig farms to the next link of the SSC
is needed. Commercial or technified farms, and

slaughter points.

Keywords:
animal welfare, biosecurity, disease transfer,

swine supply chain, transport
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Introduction

Colombia has become an importer of pork carcasses from countries such as the United States 73%, Can-
ada 15% and Chile 12% (TradeMap 2016). The Colombian GDP between 2012 and 2016 decreased
by 2 percentage points, the highest economic growth has been in the branch of Agriculture, Livestock,
Hunting, Forestry, and Fisheries. The most significant increases are coffee production at 22.3%, live animals
at 2.5%, and other agricultural products (DANE 2011, DANE 2012, PLANTING 2012, DANE 2013,
DANE 2015, DANE 2017). It 1s visualized that the consumption of pork has grown concerning beef, one
reason may be the short production cycle time compared to cattle, but Colombia has several challenges
to industrialize the Swine Supply Chain (SSC). The challenges of industrialization of the SSC are: a)
the physical and logistical infrastructure, which includes the state of the transport routes and the lack of
adequate transport to ensure biosecurity and animal welfare; (b) the lack of training for small pig farmers
on regulations and restrictions on entering the market and on food safety; ¢) minimize production costs

to compete in the domestic market and thus minimize the importation of pork carcass.

In Colombia, pig farmers can receive training from the Colombian Agricultural Institute (ICA) and the
National Institute of Drug Surveillance (INVIMA), which have declared some Colombian departments
“free of swine fever diseases,” boosting the transport of pigs between departments. Pig transport has
one of the highest costs in the Supply Chain in Colombia due to the lack of regulation in it, deaths,
and pig stress due to the lack of animal welfare during transport. However, the transport of pork be-
tween departments in Colombia is common given that the slaughter points approved by the regulatory
entities are usually located in large cities where the marketing is of fattening pigs; For other types of pig
production, some departments have specialized in cargo consolidation for backyard, commercial family
or technified production. A clear example is the case study of the transport of pigs on foot from Toli-
ma to the capital of the department or other cities that are dedicated to large-scale production levels.
Tolima since 2021 was declared free of swine fever, and they found the opportunity to market in other
departments so much pork or live animals. There is an oligopoly there because transport is carried out
by a few companies. (DANE 2015), who consolidate pigs standing from several pig farms which makes
it impossible to trace the spread of diseases between farms, and establish animal welfare and biosecurity
strategies (Trujillo-Diaz, Diaz-Piraquive et al. 2019, Trujillo-Diaz, Diaz-Piraquive et al. 2019, Trujil-
lo-Diaz, Diaz-Piraquive et al. 2019). This means that in Colombia the Design of land transport is adapted to
the needs of the Colombian market.

The World Organisation for Animal Health (OIE) has formulated a code for the transport of pigs and
other animals that is not being complied with in Colombia. The OIE for all Member Countries trans-
porting pigs are (Trujillo-Diaz, Diaz-Piraquive et al. 2019) they must have: (a) sufficient lighting, due to
poor eyesight of pigs; b) suffering from pig stress and dizziness when moving, transporting, and when
subjected to high temperatures, therefore it is better to prevent feeding pigs before loading; (c) they are re-
sistant to climbing ramps or steps, it is recommended that the height they climb should not exceed that of
the front knee of the animal; d) there is aggression in the mixture of animals; ¢) they must have enough
space in the transport to lie down, in hot areas there are a greater number of pigs lying down than in cold
areas; ) not to use electronic instruments to stimulate them (DANE 2015, Trujillo-Diaz, Diaz-Piraquive
et al. 2019, Trujillo-Diaz, Diaz-Piraquive et al. 2019, Trujillo-Diaz, Diaz-Piraquive et al. 2019)

With the above, one of the important aspects to increase competitiveness in Colombia is to be able to
design a specialized transport for standing pigs, because carcass transport is more expensive and is being
done without taking into account national and international regulations. For example, in Colombia, a

trailer can transport movable goods on day one, on day two to transport chickens, and on day three to
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transport oranges. Thus, the design of bodies in Colombia for the transport of standing pigs is urgent
because 1t allows for maximizing slaughter, reducing stress and weight loss associated with fatigue; and

above all complying with international regulations on animal welfare and food safety.

Problem statement

What has made the transport of pigs continue to be traditional in stake trucks in the department of
Tolima, 1s the cost of manufacturing a prototype, and the lack of universities, research centers, and
companies interested in this type of research that contributes to animal welfare. Animal welfare not only
includes pig stress but the protection of pigs from accidents, bruises, broken legs, dehydration, and dea-
ths that translate into cost overruns for SSC. While it is true, there are entities interested in the design,
prototyping, and manufacture of this type of body adapted to Ciolombian culture, there are no previous
studies for the region in the SSC. Figure 1 shows the pig transport process carried out by small pig far-

mers in the department of Tolima.

Board 1 Pig transport process

Source: Authors.
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The need to have an adequate transport design for animal welfare in Colombia for the department of
Tolima 1s based on the fact that in developed countries (Trujillo-Diaz, Diaz-Piraquive et al. 2019, Truji-
llo-Diaz, Diaz-Piraquive et al. 2019) have proposed utility models for uploading and downloading, and
(De Miguel, Duran Lima et al. 2007) they have proposed designs using physical and technological mo-
nitoring platforms for loading and unloading pigs directly to the trailers, thus avoiding, a) risks of stress,
fatigue, and overcrowding in the final transport, b) improving efficiency in the loading and unloading
process (Torrey, Bergeron et al. 2013) and (c) minimizing disease transfer; d) reducing the costs associated

with animal welfare and the labor required during these processes (Weschenfelder, Torrey et al. 2013).

The cost of transporting live pigs is lower than transporting by carcass or refrigerated, in the department
of Tolima leads the pig farmer to market his pigs through intermediaries or transporters who pay per ki-

logram less than the price that the slaughter company pays commercially (Randall and Bradshaw 1998).

With the above, the research question is: What are the most important transport factors to improve the
competitiveness and animal welfare of pig farmers located in the department of Tolima (Colombia)?

Literature Review

Within the literature review, it was found that the transport design for the Swine Supply Chain has seve-
ral characteristics that must be taken into account to promote animal welfare, for which patent and scien-
tific articles were reviewed. In the patent review it was found that there are technological designs for the
loading, unloading, and transport of live pigs for developed countries, the Colombian context needs an
economic design, for which within the patent bases EspaceNet, SIPO, WIPO and Google Patent 39 different
body types used for pig transport were found. China, the United States, and Japan stand out as pioneers
in the creation of new prototypes in this area; however, Russia, France, Denmark, and Germany also

have patents in this sector.

Within the literature review it was found that the transport of live pigs is divided into two important parts:

The first is the loading, transport, and unloading of pigs from the pig farm to slaughter,

The second is the consequences of transport associated with waiting time before slaughter.

Factors involving transport, infrastructure, labor, animal welfare, and external factors are visualized in
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Table 1.Board 2 Factors associated with pig transport

Transport factors

Factors associated with ani-
mal welfare

External factors

Infrastructure

Number of ramps (Yao 2011, Torrey,
Bergeron et al. 2013, Yinglin 2014)

Number of pigs transported (Liu 2011,
Zhenxiang 2013, Yinglin 2014),

Duration of transport (Yao 2011, Weschen-
felder, Torrey et al. 2013, Zhenxiang 2013,
Garcia-Caceres, Trujillo-Diaz et al. 2018)
(Torrey, Bergeron et al. 2013),

Type of trailer or body (Brown, Knowles et
al. 2005, Weschenfelder, Torrey et al. 2012,
Brandt and Aaslyng 2015, Sonesson, Lo-
rentzon et al. 2016)

Ventilation (Brown, Knowles et al. 2005,
Weschenfelder, Torrey et al. 2012)

Upload and download process (Brown,
Knowles et al. 2005, Weschenfelder, Torrey
et al. 2012, Torrey, Bergeron et al. 2013,
Berti and Mulligan 2016)

Load/download time (Randall and Brad-
shaw 1998, Brown, Knowles et al. 2005,
Dalla Costa 2007, Lewis 2008, Weschen-
felder, Torrey et al. 2012, Strap 2013, Tor-
rey, Bergeron et al. 2013, Weschenfelder,
Torrey et al. 2013)

The type of route (Weschenfelder, Torrey et
al. 2013)

Cargo consolidation (Brown, Knowles et

al. 2005, Weschenfelder, Torrey et al. 2012,
Torrey, Bergeron et al. 2013, Weschenfelder,
Torrey et al. 2013).

Transport quality (Brown, Knowles et al.
2005, Torrey, Bergeron et al. 2013) (Brown
2005, Weschenfelder, Torrey et al. 2012)

Velocity (Zhenxiang 2013)

Frequency of transport (Lewis 2008, Piew-
thongngam, Vijitnopparat et al. 2014

, Maples, Lusk et al. 2016)
Labor

Labor during the process (Lewis, Hulbert et
al. 2008, Trienekens and Wognum 2013)

Training (Weschenfelder, Torrey et al. 2013)

Intermediation (Brandt and Aaslyng 2015)

Type of feeding (Torrey, Bergeron et al.
2013)

Amount of liquid supplied to pigs
(Peeters, Deprez et al. 2008, Torrey,
Bergeron et al. 2013, Brandt and
Aaslyng 2015, Berti and Mulligan 2016)

Dehydration levels (Strap 2013, Torrey,
Bergeron et al. 2013, Weschenfelder,
Torrey et al. 2013, Zhenxiang 2013,
Garcia-Caceres, Trujillo-Diaz et al.

2018)

Losses due to death or dehydration are
assoclated with the amount of fluid sup-
plied before loading, (Nannoni, Martelli
et al. 2013, Torrey, Bergeron et al. 2013,
Brandt and Aaslyng 2015, Berti and
Mulligan 2016, McAuliffe, Chapman et
al. 2016, Trujillo-Diaz, Diaz-Piraquive
etal. 2019)

Risk of overcrowding (Brown, Knowles
et al. 2005, Lewis 2008, Weschenfelder,
Torrey et al. 2012, Torrey, Bergeron et
al. 2013, Weschenfelder, Torrey et al.
2013, Berti and Mulligan 2016); Trans-
port time greater than 6 hours which
increases fatigue (Weschenfelder, Torrey
et al. 2013), average transport time
(between 12-24 hours) (Torrey, Bergeron
et al. 2013)

Infrastructure

Accessibility (Brown, Knowles et al.
2005)

Road infrastructure
Environmental

Temperature (Randal 1998, Brown
2005, Lewis 2008, Lewis 2008,
Weschenfelder, Torrey et al. 2012,
Weschenfelder 2012, Torrey,
Bergeron et al. 2013, Weschenfelder,
Torrey et al. 2013, Brandt and
Aaslyng 2015, McAuliffe, Chapman
et al. 2016, Sonesson, Lorentzon et
al. 2016, Xie 2016, Garcia-Caceres,
Trujillo-Diaz et al. 2018)

The weather or season the pig

faces (Weschenfelder, Torrey et al.
2012, Torrey, Bergeron et al. 2013,
Weschenfelder, Torrey et al. 2013,
Brandt and Aaslyng 2015, McAuliffe,
Chapman et al. 2016)

Exposure to diseases (Randall and
Bradshaw 1998, Weschenfelder, Tor-
rey et al. 2012, Torrey, Bergeron et
al. 2013, Brandt and Aaslyng 2015,
McAuliffe, Chapman et al. 2016)

Commercial

Sale price (Lewis 2005, Lewis, Hul-
bert et al. 2008, Piewthongngam,
Vijitnopparat et al. 2014, Maples,
Lusk et al. 2016)

Transport price (Trienekens and
Wognum 2013, Weschenfelder,
Torrey et al. 2013, Piewthongngam,
Vijitnopparat et al. 2014, Maples,
Lusk et al. 2016)

Slaughter price (Lewis, Hulbert et al.
2008)

Source: Authors
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Several transport designs for adult pigs were found in the literature (Trienekens and Wognum 2013,
Weschenfelder, Torrey et al. 2013, Trujillo-Diaz, Diaz-Piraquive et al. 2019) and piglets (Trujillo-Diaz,
Diaz-Piraquive et al. 2019), for developed countries: a) the Flack Deck (Trujillo-Diaz, Diaz-Piraquive et
al. 2019), which is a trailer recommended for the transport of pigs over short distances, it generates little
fatigue (Trujillo-Diaz, Diaz-Piraquive et al. 2019), b) the Poty-Belly that uses internal ramps, but the
pig is exposed to increased fatigue (Trujillo-Diaz, Diaz-Piraquive et al. 2019); and c) the Double Decker
Hydraulic Truck (Trujillo-Diaz, Diaz-Piraquive et al. 2019), reduces interventions during the handler/
trainer process, which reduces the possibility of injury or loss (Trujillo-Diaz, Diaz-Piraquive et al. 2019).
(d) “double platform™ or double deck, (Weschenfelder, Torrey et al. 2012, Trujillo-Diaz, Diaz-Piraquive
et al. 2019) and has been adopted by other authors by adding lifting platforms (Weschenfelder, Torrey
et al. 2013) and baffles (Torrey, Bergeron et al. 2013) to regulate the angle of the ascent and descent
ramps to reduce collision and abrasions; e) design with a conveyor belt that leads the pigs from inside to
a hitching table arranged at a normal working height avoiding lacerations during loading and unloading
(Lewis 2008, Weschenfelder, Torrey et al. 2013); f) and the design with open and closed side doors that
keep the infrastructure ventilated to ensure zero deaths from suffocation during transport (Weschenfel-
der, Torrey et al. 2013). On the other hand, some less expensive transport designs such as g) the design
of double-decker cages with ascent and descent ramps, where on the second level the pigs rest, which
guarantees that the floor is clean (Torrey, Bergeron et al. 2013, Weschenfelder, Torrey et al. 2013); (h) a
low-cost detachable cage (Torrey, Bergeron et al. 2013), but with a high deformation in the short term
on uneven roads (Newnam 1927) associated with inertia, where it does not contemplate the stacking of
the same, nor does it have fixed supports to the body; Finally, (i) the cleaning of the transport utilizing

actuator shovels to collect the manure (Feng 2013, Xiaoming 2014).

The flack-deck (FD) trailer has a three-story design, eight compartments with heights in compartments
1,2, and 3 of 96.5 centimeters, compartments 4, 5, and 6 of 91.5 centimeters and compartments 7 and
8 of 96.5 centimeters; It has hydraulic-type floors and no internal ramp (Riniker 1984, Bangfeng 2014,
Yinglin 2015, Huanhua 2016), This type of trailer offers better temperature control (Cho 2003, Xiaomi
2013), because with high-temperature levels greater than 30 © C (Fulai 2007), total mortality reaches
42% (Xie 2016), and ramps are high-stress factors during loading and unloading processes.

Studies in Colombia by (Fulai 2007, Chengfang 2016), in China by (Randal 1998, Lewis 2008, Chen-
gfang 2016), and in the United States by (Brown 2005, Goumon 2013), have identified that failures in
infrastructure In pig farms and especially for transport directly affect the animal welfare. Animal
welfare is associated with the rest of pigs during transport, overcrowding, and dirtiness (Weschenfelder
2012, Weschenfelder 2013). Consequently, the quality of the meat (Torrey 2013), is affected by the in-
crease in public health diseases (PorkColombia 2015).

Methodology

In the literature review, the designs in pig transport found have been validated using the design of expe-
riments and factorial statistics looking for Animal welfare (Castrillon 2005, Fulai 2007, Yinglin 2014,
Yinglin 2015), the use of technological tools to perform traceability using video and sensors (Cunnin-
gham 1998). However, every pig transport design needs to be adapted to the needs of the market. (Da
Silva 1995)Looking to integrate people, technology, and the object of the business (Fulai 2007, Xiaomi
2013). This research proposes the design of a semi-structured interview for the collection of information

based on three questions:
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What are the factors associated with the process of transporting, loading, and unloading in

the department of Tolima that impact animal welfare for farms in the department of Tolima?

What are the factors associated with animal welfare for the department of Tolima that affect

the cost of intermediation and sale of pigs to the point of slaughter?

What factors cannot be controlled and improved during transport that affect animal welfare?

Among the limitations of this study is that no generalizations can be made regarding the population

since the sample is of 15 pig farms located in the department of Tolima.

Discussion

What are the factors associated with the transport of pigs in the department of Tolima that

impact animal welfare?

The first factor is the trailer design, given that there are designs that have been adopted worldwide
for their contribution to the increase in animal welfare (Castrillon 2005, FAO 2015, Xie 2016). But the
processes of transport, loading, and unloading in Colombia are lacking an adequate transport design for the
transport of pigs, which integrates technology, this causes deficient practices for animal welfare, genera-
ting deaths and public health problems. It is recommended to make transport designs according to the
designs found in the literature and patents such as designs with Platforms For the output of pigs, which
can transfer pigs between bodies, the traditional “double platform™ design or Double-deck which has been
adopted by different authors adding lifting platforms (Weschenfelder, Torrey et al. 2012, Weschenfelder,
Torrey et al. 2013). Compartment design (Lewis 2008) ensures that open and closed side doors keep
infrastructure ventilated to minimize suffocation deaths. Other compartment designs have double-deck
compartments, which offer both cleanliness, constant access to food and drink, and rest on the second le-
vel utilizing ramps. (Torrey, Bergeron et al. 2013, Weschenfelder, Torrey et al. 2013). On the other hand,
it is recommended to make designs with removable compartments (Brown 2008) for the Colombian
context, they are not appropriate for irregular roads such as those of Tolima due to deformation, but
this has a low manufacturing cost, but does not have fixed supports to the body. (Chou 2017). Finally, the
individual designs (2013, 2015), have difficulty maintaining balance standing, while little space generates

an increase in fights pigs (Brown 2005), which would improve animal welfare.

The second factor is the Accessibility and infrastructure road in pig farms in the department of
Tolima are deficient, the slaughter points are far from the pig farms, therefore, several pig farmers resort
to getting any type of land transport to consolidate the sale of pigs for several farms, which generates
high transport costs and a high cost of intermediation; which shows at the date of the literature
review, that the study of (Lewis 2008) in Colombia, by authors such as (Gade 1998, Cho 2003, Feng
2013), in China and (Randal 1998, Weschenfelder 2012) and in the United States, to name just a few,
they show that pig farms worldwide also have major failures in infrastructure dedicated to the trans-

port of pigs as regards the animal welfare, which leads to poor quality meat (Randal 1998, Xie 2016).

The third factor is the traceability in the transport of food supply chains (FSC) is one of the most

important logistics variables because it allows for controlling the associated cost of food security losses
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(ISO 1986, Da Silva 1995, Gade 1998, Randal 1998, Golan, Krissoff et al. 2004, Brown 2005, Castrillon
2005, Pinto, Castro et al. 2006, 2007, 2013, Goumon 2013, Torrey 2013, Weschenfelder 2013, Aung
and Chang 2014, FAO 2015), and supports capturing, transmitting, and storing information (Commis-
sion, Programme et al. 2003, Perez-Aloe, Valverde et al. 2007, Aung and Chang 2014). Studies were
found in the literature for SSC in which traceability has been applied for all links (ISO 1986, Apaiah,
Hendrix et al. 2005, Aung and Chang 2014), in handling (Ho 1994, van Reeuwijk 1998, Law 2002,
Pinto, Castro et al. 2006, Petersen, Spiller et al. 2010, Bosona and Gebresenbet 2013, Olsen and Borit
2013, Aung and Chang 2014), in distribution and transport (Organization 2006), or for the entire life
cycle (Bosona and Gebresenbet 2013). One of the most complex F'SCs is the cold chain, which seeks to
comply with local legislation on food safety. (Standardization 1994, Wilson and Clarke 1998, Law 2002,
ISO 2005, Organization 2006, Dalvit, De Marchi et al. 2007).

What are the factors associated with animal welfare for the department of Tolima that affect

the cost of intermediation and sale of pigs to the point of slaughter?

By having to cross several pig productions to minimize the cost of transportation from the pig farms to
the slaughter point, there is a risk of contagion of diseases between them, temperature change,
and pig stress from the loading, transporting, and unloading process, in which pigs are highly likely to
fracture, dehydrate, or die. The stress suffered by pigs in transport in stake trucks is due to the density
(McKean 2001, Olsen and Borit 2013) and mixing by consolidation (Bosona and Gebresenbet 2013)
because, for the hiring of a trailer of stakes, it is necessary to have several farms interested in the trans-
port and commercialization of the same. The consequences of transportation are directly proportional
to weight loss, death, and consequently high costs. (Wilson and Clarke 1998), if the pig farmer applies
strategies of Amimal welfare This can increase its usefulness. Pig farmers must have clear medical
tests to identify pig stress, which are done on pig’s blood and body temperature (Warriss 1998, Sarig
2003, Apaiah, Hendrix et al. 2005, Petersen, Spiller et al. 2010, Olsen and Borit 2013, Aung and Chang
2014), this can be measured during the entire chain cycle: pre- and post-transport feeding; must avoid
dehydration and weight loss, for which it is necessary to establish training plans for all pig farmers in the

department of Tolima.

It is necessary to control the high levels of creatinine in pigs that indicate that at a longer transport time,
there 1s greater weight loss and damage to the kidney of the same (Vink and ter Beek 2008), therefore it
is suggested that the distances be with duration equal to or less than six hours. On the other hand, high
levels of cortisol explain pig stress, which increases with only distances of less than an hour. (Cockram
2007, Brandt and Aaslyng 2015). Thus, specialized transport could minimize pig stress (Cook, Schaefer
et al. 1996, Hambrecht, Eissen et al. 2004, Mota-Rojas, Becerril et al. 2006, Mota-Rojas, Becerril-He-
rrera et al. 2009, Becerril-Herrera, Alonso-Spilsbury et al. 2010, Coorrea, Torrey et al. 2010, Mota-Rojas,
Becerril-Herrera et al. 2012, Correa, Gonyou et al. 2013, Weschenfelder, Torrey et al. 2013), fractures
(Weschenfelder, Torrey et al. 2013), fatigue (Nyberg, Lundstrom et al. 1988) and stress during charging
(Stephens and Perry 1990). To date, due to the lack of nearby slaughter points or specialized transport,

pig farmers carry out transport at night, and unloading at slaughter points at dawn.

What factors cannot be controlled and improved during transport that affect animal welfare?

The temperature affects the welfare of pigs when transported to Bogota since they come from a hot zone to
a cold zone; also the weather, loading, and unloading time due to lack of infrastructure, lairage (recovery)
time that depends on the slaughter point (Warriss 1998, Bergeron and Lewis 1999), therefore, the closer the

pig farms of Tolima are to the slaughter point, the process is improved and the lairage time is minimized.
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The negotiation price, given that the carrier is the one who determines the price buys the cargo, must
access the conditions that the carrier determines in terms of cargo assuming the transport risks. With the
above, it is shown that the CSP of the Department of Tolima has a characteristic of mformality. The hi-
ring of non-specialized vehicles is by telephone and the price of this is formulated by the driver, who wins
the utility between the offer and ask price. The outlets are far away, so transportation is all about doing at

night. Pig farmers indicate that the above problem could be solved with the Development of Collaboratwe Strategies for GSP

To reduce the cost of transportation during transport they need monitoring systems to improve the
traceability of animal welfare, loading, and unloading. They also need technology and the creation of
platforms so that supply and demand are informed of the commercial price and their geolocation of

supply and demand.

Conclusions

In the literature review in Colombia, no research centers were found to date that have produced research
or patents for the transport of pigs in Golombia, due to the high cost of prototyping; But mathematical
and statistical models were found to assess the impact of transport on meat quality. (Cook, Schaefer et
al. 1996, Lewis, Berry et al. 2005, Lewis 2008, Weschenfelder, Torrey et al. 2012, Weschenfelder, Torrey
et al. 2013), development of traceability platforms (Cook, Schaefer et al. 1996), process management,
and knowledge management models (Nyberg, Lundstrom et al. 1988, Weschenfelder, Torrey et al. 2012).

The transport designs found in the literature have proposed the existence of transport with traceability
systems in transport that would be adequate to increase competitiveness in Colombia, then Locate pre-
and post-slaughter monitoring systems that improve the slaughter process lairage to overcome fatigue

caused by transport (Randall and Bradshaw 1998).

SSC is not competitive with cattle; To increase competitiveness, and minimize the cost of transactions
with intermediaries, the SSC in the department of Tolima is urgently needed a) public policies for ani-
mal welfare in a transversal way throughout the SSC, b) infrastructure, ¢) innovation projects, d) training,
d) development of a technological platform that connects the demand and supply of pigs to counteract
the high transactional costs involved in hiring a conveyor with a non-specialized trailer to consolidate
cargo from several pig farms; () a traceability system including software development; and (f) marketing
strategies without intermediaries, given that to date the SSC has subsidies for pig farmers (Oxman and

Oxman)(f) loading and unloading infrastructure and a specialized transport design.

Create and formalize more slaughter points near pig farms in the department of Tolima to minimize
pig stress (Oxman and Gero 1987, Lawson 2006, Lockwood 2010) and increase the profitability of pig

farmers.

Pig farmers are not considered capable of meeting the requirements of entry, support and marketing in

the market of the Colombian pig industry, for which they indicate that they need tramning.
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