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Abstract This study determined the carcass composition of
Lao indigenous buffalo (Bubalus bubalis) and cattle (Bos
indicus), then examined trends in bovine meat marketing fol-
lowing review of records of beef production and prices in the
two major cities of Luang Prabang (LPB) and Xieng Khoung
(XK) provinces in northern Laos. Samples from 41 buffalo
and 81 cattle (n=122) were collected from animals
slaughtered in May–June 2014, with live weights, carcass
weights and other carcass-related variables collected. The an-
imals were classified into four age cohort groups (<2, 2–<4,
4–6 and >6 years) with quantitative and dichotomous qualita-
tive traits determined. There were significant differences in
buffalo and cattle predicted mean carcass weights between
age classification categories (p=0.003 and 0.001) but not in
dressing percentages (p=0.1 and 0.1). The carcass weight of
buffalo was 104 (±23.1)−176 (±12.0)kg compared to 65
(±8.7)–84 (±6.5)kg of cattle, with dressing percentages of
37–40 and 39–42 %, respectively. Despite an average bovine
meat price increase of 42–48% between 2011 and 2013, there
was a reduction in the numbers of large ruminants slaughtered
in the surveyed cities of LPB (11 %) and XK (7 %), with
bovine meat availability per person of 5.2–6.6 kg (LPB) and
3.0–3.8 kg (XK). Improving the sustainability of the bovine

meat supply in Laos requires a systems approach involving
improvements to animal health and production, livestock mar-
keting, plus the critical development of improved slaughter-
house facilities enabling a meat-processing sector to emerge.
This development pathway is of particular importance for
building the capacity of Laos to reduce food insecurity and
alleviate the poverty of its largely rural smallholder
community.
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Introduction

Increasing demand for products from farmed animals has been
widely acknowledged as provoking the ‘livestock revolution’,
particularly in Asia where economic growth has continued at a
remarkable pace and is geographically widespread (World
Bank 2013). Higher incomes amongst urban consumers have
led to diversification of their diet with the inclusion of more
meat products (WHO 2007; FAO 2012). Between 1997 and
2009, total meat consumption per capita per year in China
increased from 43 to 58 kg and in Southeast Asia from 18 to
26 kg with projections to grow at around 3.1 and 3.0 % per
annum to reach 73 and 30 kg by 2020, respectively (Delgado
2003; FAO 2012). In Lao People’s Democratic Republic (Lao
PDR or Laos), total meat consumption per capita per year in
2009 was approximately 21 kg with projections to grow
around 4.5 % (Ministry of Agriculture and Forestry 2010;
FAO 2012).
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Currently, the majority of bovine meat is produced by
smallholder farmers that are best considered as livestock
‘keepers’ rather than ‘producers’. They may own a herd size
of ten or fewer indigenous buffalo (Bubalus bubalis) and ‘yel-
low’ cattle (Bos indicus), keeping them in mixed crop–live-
stock systems (Nampanya et al. 2010). The total national
large-ruminant herd of 2.4 million (1.6 million cattle and 0.8
million buffalo) has an estimated 2011 farm gate value of
USD 836 million (Steering Committee for Lao Census of
Agriculture 2012; Young et al. 2014). Improving large-
ruminant smallholder productivity and facilitating the transi-
tion of smallholder livestock keepers to more market-oriented
producers is a potential pathway for addressing regional food
security and rural poverty. Achieving this requires multiple
interventions to improve the knowledge and practices of
farmers, particularly their animal health and production skills,
plus the development of marketing linkages that support
smallholders in accessing the red meat value chain (Windsor
2011; Nampanya et al. 2014a, b) as increasing productivity
will have limited success if linkages of farmers to emerging
markets are not simultaneously enhanced (Arias et al. 2013).

The major constraints to improve large-ruminant produc-
tivity in Laos include the following: important endemic dis-
eases and particularly foot and mouth disease (FMD) and
haemorrhagic septicaemia (HS), severe feed deficiency in
the dry season, inadequate livestock extension services, min-
imal access to credit, plus limited marketing information
(Nampanya et al. 2010; Windsor 2011). Currently, estima-
tions of the meat weight and value of live buffalo and cattle
are performed visually, a process subject to human error and
bias by traders (Machila et al. 2008). Farmers have limited
bargaining power as they sell old or sick animals when they
need large sums of money for special or emergency events.
Traders are then usually able to set a low price knowing that
farmers are keen to sell to obtain money and cut their losses
(Rweyemamu et al. 2008). Understanding dressing percent-
ages of carcass and meat is important for improving knowl-
edge of large-ruminant price determination. Such a consid-
eration will enable smallholders to sell their stock with more
accurate and fair pricing, based on their stock live weights
and dressed meat weights. This enables optimising of the
sale of assets and potentially improved household incomes
from livestock.

This study aims to progress published information on the
bovine meat supply chain in northern Laos that commenced
with a longitudinal survey of smallholder large-ruminant
health and production between 2008 and 2011 (Nampanya
et al. 2014a). We determined the carcass composition of in-
digenous buffalo and cattle at local slaughterhouses, then ex-
amined trends in the bovine meat market by reviewing records
of prices and production levels of bovine meat in the two
major cities of Luang Prabang (LPB) and Xieng Khoung
(XK) provinces in northern Laos.

Materials and methods

Carcass composition survey

Survey site and sample size

This survey was conducted in May–June 2014 at a local
slaughterhouse in each capital district of LPB and XK prov-
inces, taking 2 weeks per location. The team included the
senior author, two final-year veterinary students (National
University of Laos) and two district livestock staff.

A total of 41 buffalo and 81 cattle (n=122) were sampled
from the available animals during the survey period. The sam-
pling frame for the numbers of large ruminants used in this
study was calculated to provide a confidence of 90–95 % and
a margin of error of 5–10 % from an estimated population of
large ruminants slaughtered in each location of 5000–7000
animals per annum, based on a published framework (Cameron
1999; Fosgate 2009).

Data collection

Ante-mortem inspection The live weight of each observed
animal was recorded using portable electronic scales (Tru-
Test EC 200) approximately 30 min prior to slaughter. Age,
body condition scores (BCS, 1–5; FAO 2002), sale price, sex
and coat condition (normal and abnormal) of each animal
were recorded in a data recording sheet.

Post-mortem inspection The slaughtering of the large rumi-
nants was conducted by traditional methods with carcass dis-
section conducted on a concrete floor using axes and knives.
Once slain, the carcass was placed in dorsal recumbency, the
hide dissected, major body cavities opened and visceral con-
tent removed. Quantities of meat, bone, offal, blood and hide
of each animal were weighed using local available dial me-
chanic scales (2, 15 and 100 kg capacity). The presence of an
embryo or foetus (i.e. pregnancy status) of each female animal
was recorded. Tissues and organs were examined by visual
inspection, palpation and incision for the presence of lesions.
In particular, the liver of each animal was carefully investigat-
ed for the presence of lesions and organisms consistent with
acute or chronic fascioliasis due to liver fluke infestation by
Fasciola gigantica, plus the pathological condition of the he-
patic tissue was classified as displaying normal, mild, moder-
ate or severe lesions of fasciola hepatopathy (Molina et al.
2006; Rast 2014).

Review of buffalo and cattle meat market data

Secondary data on the numbers of slaughtered large ruminants
and their prices in the capital districts of LPB and XK prov-
inces in 2011–2013 were retrieved from records available at
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district livestock sections. Due to missing records in LPB, it
was necessary to provide estimates of some of the 2013 LPB
data based on the numbers of slaughter points and the average
population of animals slaughtered per night in that year.

Data management and data analysis

The survey data was transcribed into a Microsoft Excel
spreadsheet. Proportions of meat and carcass of each observed
animal were determined based on the proportion of a live
animal that provides either meat or residual carcass, including
bone and muscle of the torso and legs after the removal of the
head, feet, skin, blood, stomachs, intestines, heart, lungs and
liver (Warriss 2000). Predicted means of live, carcass and
meat weights of buffalo and cattle were determined separately
using restricted maximum livelihood (REML) in the GenStat
14th statistical program. Age, BCS, sex, age classification
(four age cohort groups: <2, 2–<4, 4–6 and >6 years old),
presence of foetus and liver fluke infestation were defined as
fixed variables in the model whereas animal identification and
the location of the survey were random variables. Post hoc
testing was conducted by comparing the prediction means of
the interest age classification.

For categorical data, descriptive analysis was performed
using frequency tables. A univariable logistic regression was
used to determine the association between the binary outcome
variable of presence of foetus and liver fluke infestation found
on each carcass with explanatory variables. Variables with
likelihood ratio chi-square p<0.05 were retained in the final
multivariable model.

For bovine meat production data, the total cattle and buf-
falo meat produced was derived from the predicted meanmeat
weights and the number of animals slaughtered in that year.
Simple annual average growth rates of the number of large
ruminants slaughtered, quantity of bovine meat produced and
change in price per annum were calculated. Bovine meat
availability per household and per person was derived by de-
termination of total bovine meat produced and the number of
households and population in 2011 in each district (Steering
Committee for Lao Census of Agriculture 2012; Lao Statistics
Bureau 2014). Further, price elasticity of supply was derived
from the changes in total bovine meat produced and changes
to its price (Rushton 2009).

Results

Slaughterhouse survey

Descriptive analysis of the slaughterhouse survey

The number of observed buffalo and cattle and their ages,
weights and prices were tabulated (Table 1). The mean live

weight of buffalo and cattle was 400 (±69.9) and 194 (±46.2)
kg with mean prices at farm gate of USD 1140 (±280) and
USD 554 (±138), respectively.

Statistical analysis of the carcass composition survey

There were significant differences in buffalo predicted mean
live, carcass and meat weights between age classification cat-
egories (p=0.05, 0.03 and 0.003, respectively) but no differ-
ence in dressing and meat percentages (p=0.1 and 0.3 respec-
tively; Table 2). The predicted mean carcass weight of buffalo
was 104 (±23.1)kg in <2 years age classification and 176
(±12.0)kg in >6 years age classification with a dressing per-
centage of 40 (±3.3) and 37 (±1.8)%, respectively.

There were significant differences in cattle predicted mean
carcass and meat weights between age classification catego-
ries (p=0.001 and 0.006) despite no significance in their live
weights (p=0.2; Table 2). The predicted mean carcass weight
of cattle was 65 (±8.7)kg in 2–<4 years age classification
categories and 84 (±6.5)kg in cattle >6 years age classification
with dressing percentages of 39 (±1.8) and 42 (±1.5)%, re-
spectively. Further, the presence of foetus and liver fluke in-
festation in the carcass had no significant effects on the buffalo
live weights (p=0.9 and 0.9) but did have significant effects
on cattle live weights (p=0.007 and <0.001).

Frequencies of investigated variables and associations
of explanatory variables with presence of a foetus and
liver fluke infestation in the observed carcasses were tab-
ulated (Tables 3 and 4). The results of the final logistic
regression model were also tabulated (Table 5). There
were no significant associations between the investigated
variables and the explanatory variables, with a foetus
found in 60 and 54 % of female buffalo and cattle
carcasses.

The univariable logistic regression showed significant as-
sociation between species and lesions of liver fluke infesta-
tion, with liver flukes found in 32 % of the observed buffalo
compared to 5 % in cattle (Table 4). However, in the final
model, only liver condition grading and location were signif-
icant variables associated with liver fluke infestation
(p<0.001 and 0.04; Table 5).

Bovine meat market survey

Bovinemeat production, prices and their percentage change in
2011–2013 in the capital districts of LPB and XK were tabu-
lated (Table 6). Buffalo were the main species slaughtered in
LPB whereas cattle were the main species in XK. The reduc-
tion in the number of large ruminants slaughtered in both cities
was 11 and 7 %, respectively. Bovine meat availability per
person in LPB was 5.2–6.6 kg and in XK was 3.0–3.8 kg.
The annual increase in the price of bovine meat was between
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42 and 48 %, with an overall price inelasticity of supply of
−0.3 observed in 2011–2013.

Discussion

This study builds on data from a previous longitudinal study
on large-ruminant health and production in smallholder farm-
ing systems in northern Laos (Nampanya et al. 2014a) by
providing carcass and meat weight parameters of local buffalo

and cattle production. Further, changes in meat prices in
2011–2013were reviewed, providing evidence of consistently
increasing local and regional demands for beef and the short-
to medium-term sustainability and resilience of the bovine
meat market in northern Laos.

Live weights, carcass weights and dressing percentages are
important measures used to determine the price that farmers
receive for their animals, either from traders or at the slaugh-
terhouse. It is recognised that the carcass weights and dressing
percentages of beef animals are highly variable, depending on
gut fill, breed, sex, pregnancy status and stage of maturity

Table 1 Summary of descriptive analysis of the slaughterhouse survey

Variables Buffalo Cattle Total

No. of observed animals (no. of females) 41 (26) 81 (65) 122 (91)

Mean

Age (years) 5.4 (±2.2) 5.4 (±1.6)

BCS (1–5) 2.7 (±0.6) 2.4 (±0.8)

Sale price at farm gate (USD/animal) 1140 (±280) 554 (±138)

Mean weights (kg, ±SD)

Live animal 400 (±69.9) 194 (±46.2)

Carcass 156 (±34.0) 79 (±20.4)

Meat product 118 (±27.4) 60 (±18.1)

Epaxial muscle 13.2 (±2.9) 8.2 (±2.9)

Hypaxial muscle 4.3 (±2.9) 2.5 (±1.5)

Percentage

Carcass 39 (±3.6) 40 (±4.6)

Meat product 29 (±3.4) 30 (±4.6)

Mean weights (kg, ±SD)

Head 23.5 (±4.9) 10.7 (±2.5)

Hide 40.5 (±11.6) 14.4 (±4.9)

Leg bone 12.2 (±2.0) 4.2 (±1.6)

Rib, back and other bone 38.3 (±7.9) 18.5 (±4.6)

Mean weights (kg, ±SD)

Heart 1.9 (±0.5) 0.8 (±0.3)

Liver 6.9 (±2.0) 2.9 (±0.7)

Lung 2.8 (±1.0) 1.9 (±0.7)

Kidney 1.6 (±0.6) 0.8 (±0.6)

Pancreas 1.7 (±0.8) 0.7 (±0.7)

Blood 15.9 (±5.5) 6.4 (±1.9)

Intestine 20.6 (±12.5) 10.6 (±3.9)

Stomach and others 104.5 (±27.1) 54.4 (±20.4)

Qualitative variables being classified as normala

General and appearance 35 (85 %) 76 (94 %) 111 (92 %)

Coat condition 34 (83 %) 73 (90 %) 107 (88 %)

Meat product 36 (88 %) 74 (91 %) 110 (90 %)

No. of animals having scar or lesion on the mouth 9 (22 %) 5 (6 %) 14 (12 %)

Mean±standard deviation

BCS body condition scores
a Number of animals that are being classified as normal in proportion to the total observed animals (%)
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(Warriss 2000). The dressing percentages of 37–40 % for buf-
falo and 39–42 % for cattle in Laos were considered relatively
low when compared to reports of the dressing percentage of
buffalo and cattle of 45–50 % in its neighbouring countries in
the region (Potter et al. 2007; Dung et al. 2013; FAOSTAT
2013; Uriyapongson 2013). This likely reflects the low levels
of husbandry practices in a low-input management system in
the country, with most large ruminants free-grazed on native
pastures with live weights and productivity performance
reflecting seasonal changes. Significant differences in produc-
tion have been recorded between wet and dry seasons, with
average daily weight gain in buffalo of 55–84 g/day and cattle
of 92–105 g/day observed (Nampanya et al. 2014a).

The lack of significant differences in buffalo and cattle live
weights between ages 2 and <4 years categories and other
older age groups suggests that local large ruminants may reach

maturity at this age classification, with live weights of 332
(±35.7)kg for buffalo and 166 (±21.7)kg for cattle. Further
research is recommended to quantify this observation. Impor-
tantly, these results provide information that may assist small-
holder farmers to plan the sale of their stock where sale of
stock between 2 and 6 years and preferably male stock can
be sold. For farmers with available land to grow forages, stall
fattening prior to the sale of large ruminants is recommended
as this has been shown to significantly increase live weights,
BCS and sale prices of animals (Nampanya et al. 2014a).

An important observation in this study was the high fre-
quency of pregnant females currently being slaughtered, indi-
cating the current low levels of compliance and enforcement
capacity at slaughterhouses in Laos, despite the prohibition of
the slaughter of pregnant animals for meat in Laos (Ministry
of Agriculture and Forestry 2008). This survey revealed that

Table 2 Prediction mean weights of live animals, carcasses and meat products (kg) of buffalo and cattle by age classification categories

Age classification categories (years) Overall
prediction means

<2 years old 2–<4 years old 4–6 years old >6 years old p value

Buffalo

Live weight (kg) 250 (±56.5)a 332 (±35.7)b 400 (±14.7)bc 469.4 (±29.5)d 0.05 363 (±15.6)

Carcass weight (kg) 104 (±23.1)a 142 (±14.6)b 156 (±6.0)bc 176 (±12.0)bc 0.03 144 (±6.7)

Meat weight (kg) 73 (±19.9)a 105 (±12.6)b 118 (±5.2)bc 135 (±10.4)bc 0.03 108 (±5.8)

Dressing percentage (%) 40 (±3.3)abcd 42 (±2.0)abcd 39 (±0.8)abcd 37 (±1.8)abcd 0.1 40 (±1.0)

Meat percentage (%) 28 (±3.5)abcd 31 (±2.2)abcd 29 (±1.0)abcd 28 (±1.8)abcd 0.3 29 (±1.1)

Cattlea

Live weight (kg) 166 (±21.7)abc 197 (±6.3)abc 202 (±16.4) abc 0.2 189 (±5.3)

Carcass weight (kg) 65 (±8.7) a 79 (±2.5)bc 84 (±6.5)bc 0.01 76 (±2.1)

Meat weight (kg) 47 (±7.7) a 60 (±2.2)bc 65 (±5.8)bc 0.006 58 (±1.9)

Dressing percentage (%) 39 (±1.8)abc 40 (±0.5)abc 42 (±1.4)abc 0.1 40 (±0.5)

Meat percentage (%) 29 (±1.8)abc 30 (±0.5)abc 32 (±1.4)abc 0.1 30 (±0.5)

Predicted mean±standard errors. Letters (a, b, c and d) indicate a significant difference between the means within the age classification categories
a None of the observed cattle was aged less than 2 years old

Table 3 Contingency table and univariable logistic regression results for association of key explanatory variables with presence of a foetus in female
buffalo and cattle carcasses (n=91)

Variables/categories Presence of foetus OR 95 % CI p value

Yes (%) No (%)

Species 0.6
Buffalo 14 (54) 12 (46) 1.0

Cattle 39 (60) 26 (40) 1.3 −0.2 to 2.8

BCS classification 0.3
<3 BSC 37 (55) 30 (45) 1.0

≥3 BSC 16 (66) 8 (34) 1.6 0.1 to 3.1

Location 0.8
LPB 13 (61) 8 (39) 1.0

XK 40 (57) 30 (42) 0.8 −0.7 to 2.3

LPB Luang Prabang, XK Xieng Khoung, BCS body condition scores, OR odds ratio, CI confidence interval
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60 and 54 % of the female cattle and buffalo were slaughtered
whilst pregnant, respectively, exceeding previous observa-
tions from a slaughterhouse survey conducted in five northern
provinces of Laos that indicated that 45 % of the female large
ruminants slaughtered were pregnant (Rast 2014).
Slaughtering of pregnant animals results in calf wastage and
undermines reproductive capacity, compromising efforts to
improve breeding management. It is widely known that soup
made from large-ruminant uterus and foetus is considered a
delicacy in the Lao cuisine.

The frequent finding of liver fluke infestation and high
levels of hepatic damage in the carcasses indicates the impor-
tance of this internal parasite in large-ruminant health and
production in Laos. A recent extensive study of the impact
of fascioliasis and toxocariasis on large ruminants in northern
Laos has confirmed the high prevalence of both parasites in
the region (Rast 2014). Although unsubstantiated by serolog-
ical findings, the healed scars in the mouth of 12 % of the
observed animals are considered likely to reflect previous
FMD infection, with a series of major outbreaks recorded in
the region (Nampanya et al. 2013a, b). The high prevalence of

important diseases (FMD, HS, fascioliasis and toxocariasis)
and severe feed deficiency in the dry season has been
recognised as the major constraint to improving large-
ruminant production in Laos (Windsor 2011).

One public health concern observed at Lao slaughterhouses
was the lack of appropriate slaughtering facilities and unsatis-
factory slaughtering techniques, causing unnecessary losses of
meat and by-products from carcasses (Joshi et al. 2003).
Slaughtering was carried out on the ground, resulting in fre-
quent contamination of the carcass with animal manure, intes-
tinal contents and dirty water. Regulations concerning meat
inspection and food safety controls were commonly inade-
quate or non-existent. This exposes consumers to potential
pathogens, resulting in high-risk bacterial loads on meat
through cross-contamination and unhygienic practices (FAO
2008). Lao consumers usually buy beef and other meat in
small amounts from unrefrigerated ‘wet’ markets and cook
and consume these within a relatively short time from slaugh-
ter (usually less than 8 h), reducing the severity of microbial
development on the contaminated beef (Brown et al. 2002).
Nevertheless, consuming raw beef does exist in the Lao

Table 4 Contingency table and
univariable logistic regression
results for association of key
explanatory variables with the
presence of liver lesions of
F. gigantica in buffalo and cattle
carcasses (n=122)

LPB Luang Prabang, XK Xieng
Khoung, BCS body condition
scores, OR odds ratio, CI
confidence interval

Variables/categories Presence of liver fluke OR 95 % CI p value

Yes (%) No (%)

Liver condition grading <0.001
Normal 3 (3) 96 (97) 1.0

Mild 5 (63) 3 (37) 26.6 22.6 to 30.7

Moderate 6 (50) 6 (50) 64.0 59.9 to 68.0

Severe 3 (100) 0 (0) 11.6×103 11.6 to 11.7×103

Species <0.001
Buffalo 13 (32) 28 (68) 1.0

Cattle 4 (5) 77 (95) 0.1 −1.9 to 2.1

BCS classification 0.8
<3 7 (15) 40 (85) 1.0

≥3 10 (13) 65 (87) 1.1 −0.5 to 2.8

Location <0.001
LPB 14 (38) 23 (62) 1.0

XK 3 (4) 82 (96) 0.0 −2.2 to 2.3

Table 5 Final logistic regression
model for lesions of F. gigantica
in 122 buffalo and cattle carcasses
at slaughterhouses in northern
Laos

LPB Luang Prabang, XK Xieng
Khoung, OR odds ratio, CI
confidence interval

Variable category b se (b) OR 95 % CI p value

Liver condition grading <0.001
Normal – – 1.0 –

Mild 2.2 0.9 9.0 3.2 to 14.8

Moderate 3.4 0.9 29.9 24.1 to 35.8

Severe 11.4 20.2 89.3×103 −1.6×1017 to 1.5×1017

Location

LPB 1.0 0.04
XK −1.9 0.9 0.1 −6.2 to 6.5
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cuisine, increasing the risk of exposure to pathogens on con-
taminated bovine meat (Vongxay et al. 2012). Changing from
the current ‘hot and wet’ to a cold meat market is expected to
progress slowly in Laos but will very likely be adopted even-
tually, providing price differentials between ‘hot and wet’ and
‘cold’ meat can be kept relatively low (FAO 2008).

The development of large-ruminant production and the
meat industry in developing countries including Laos requires
major improvements inmeat processing, with the construction
of appropriate slaughtering facilities, introduction of hygienic
conditions and practices and addressing of food safety and
animal welfare concerns. Options and designs for hygienic
basic and medium-level slaughterhouses in Southeast Asia
had been thoroughly reviewed (FAO 2008), although their
implementation in Laos will require modifications to ensure
they are practical and adaptable, avoiding the building of fa-
cilities that will remain unused. At a minimum, slaughter fa-
cilities should be constructed of a concrete slab with a simple
building containing holding pens, allowing for humane
slaughtering of livestock, and provided with equipment for

flaying, hanging and quartering (Joshi et al. 2003) and com-
plying with basic minimal requirements that enable humane
and hygienic slaughter. An observation of potential impor-
tance relates to culture and employment. All slaughterhouse
owners and workers in LPB belonged to a single ethnic group
(Tai Dam) as other ethnic groups have been suggested as
reluctant to work at slaughterhouses due to their traditional
belief in Buddhism. This may be of importance for slaughter-
house development and requires further investigation.

The study used available variations in the price of meat as
an indicator for the sustainability and resilience of bovine beef
marketing in northern Laos. Trends in production and con-
sumption per person as well as patterns of consumption
amongst different income groups have been used as a general
indication of resilience, with short- andmedium-term trends in
food prices and livestock disease prevalence providing infor-
mation on potential sources of food instability (FAO 2011).
Reductions in bovine meat production and availability in both
cities and the price inelasticity of supply of −0.3 indicate that
current levels of bovine production are not meeting the

Table 6 Bovine meat production in capital districts of Luang Prabang (LPB) and Xieng Khoung (XK) provinces, 2011–2013

Location Variables Years % change per annum

2011 2012 2013

LPB No. of buffalo slaughtered (heads/month) 438 (±101) 394 (±51) 345 (±43)

No. of cattle slaughtered (heads/month) 35 (±12) 35 (±13) 26 (±5)

Total bovines slaughtered (heads/month) 474 (±98) 429 (±59) 371 (±45)

No. of buffalo slaughtered (heads/year) 5261 4725 4138 −11
No. of cattle slaughtered (heads/year) 424 417 311 −13
Total bovines slaughtered (heads/year) 5685 5142 4449 −11
Buffalo meat produced (kg/year) 568,188 510,300 446,904 −11
Cattle meat produced (kg/year) 24,592 24,186 18,038 −13
Total bovine meat produced (kg/year) 592,780 534,486 464,942 −11
Bovine meat availability per hh (kg/hh) 41.2 37.2 32.3 −11
Bovine meat availability per pers (kg/pers) 6.6 5.9 5.2 −11

XK No. of buffalo slaughtered (heads/month) 76 (±26) 55 (±15) 44 (±14)

No. of cattle slaughtered (heads/month) 312 (±82) 379 (±32) 277 (±40)

Total bovines slaughtered (heads/month) 388 (±100) 434 (±35) 321 (±33)

No. of buffalo slaughtered (heads) 911 664 528 −24
No. of cattle slaughtered (heads) 3748 4542 3325 −3
Total bovines slaughtered (heads) 4660 5206 3853 −7
Buffalo meat produced (kg/year) 98,424 71,712 57,024 −24
Cattle meat produced (kg/year) 217,394 263,436 192,850 −3
Total bovine meat produced (kg/year) 315,818 335,148 249,874 −10
Bovine meat availability per hh (kg/hh) 26.3 27.8 20.8 −10
Bovine meat availability per pers (kg/pers) 3.8 4.1 3.0 −10
Price of bovine meat (USD/kg)a 4–4 5–6 8–9 42–48

Price elasticity of supply −0.3

LPB Luang Prabang, XK Xieng Khoung, hh household, pers person
a Exchange rate: USD 1=8000 Lao Kip
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increasing demand for beef, resulting in pressure for increas-
ing prices. It is widely acknowledged that food products gen-
erally are more responsive to changes in price particularly in
lower-income countries, although livestock products may be
highly elastic where increasing food prices are more likely to
reduce demand for animal products compared to staple foods
such as cereals (Rushton 2009; Green et al. 2013). However,
as this study only focused on the bovine meat market, further
studies on other substitute meats (pork, chicken and wild
meat) are recommended.

Improving large-ruminant smallholder productivity, sus-
tainability and resilience of the bovine meat market in Laos
requires a systems approach and policy support of frameworks
that foster smallholder market participation and integration.
Increasing both the quantity and quality of large-ruminant
production will have limited success if linkages of farmers
to emerging markets are not simultaneously enhanced (Arias
et al. 2013). Tominimise risks of policy failures, the formation
and implementation of policy interventions need to be
evidence-based and applicable to local conditions (Windsor
2011; Arias et al. 2013). Harmonisation of government and
aid donor support and extension policies from national, pro-
vincial and district levels is crucial for the development of the
bovine meat industry, requiring emergence of the processing
sector and attention to critical constraints in large-ruminant
health, production and trade (Windsor 2011; Nampanya
et al. 2014b). Improving bovine productivity requires numer-
ous management constraints to be addressed including the
following: health issues (parasites and endemic diseases, par-
ticularly fascioliasis, toxocariasis and HS control), biosecurity
and transboundary disease (particularly FMD), nutritional def-
icits, low reproductive performance, high slaughter rates of
pregnant cows, undeveloped trade and marketing systems,
limited veterinary and extension service capacity and failures
in regulatory compliance. Stimulating smallholder livestock
farmers to improve productivity and move from the current
low-input and low-output system to medium-sized, market-
oriented livestock production businesses is an important en-
deavour and supports the Lao government policy to promote
pathways for reduction in food insecurity and alleviation of
rural poverty.
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