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Foods 2023, 12, 4203. https:/ /doi.org/10.3390/foods12234203
Carbon Footprint of the Pork Product Chain and Recent
Advancements in Mitigation Strategies

Pan Yang, Miao Yu, Xianyong Ma and Dun Deng
Table 1. The contribution of livestock species to global GHG emissions.

GHG Emissions (Tg CO; Equivalent/Year)

Species
CO, CH, N,O Total
Buffalo 89.29 (5.7%) 329.53 (8.9%) 94.53 (10.3%) 513.35 (8.3%)
I Cattle 1029.35 (65.9%) 2300.46 (61.9%) 494.05 (54.0%) 3823.86 (61.8%) I
Chicken 32.04 (2.1%) 424.86 (11.4%) 115.59 (12.6%) 572.49 (9.2%)
Goat 20.13 (1.3%) 173.07 (4.7%) 30.31 (3.3%) 223.50 (3.6%)
Pig 369.83 (23.7%) 325.09 (8.8%) 152.22 (16.7%) 847.13 (13.7%)
Sheep 22.02 (1.4%) 160.70 (4.3%) 27.44 (3.0%) 210.15 (3.4%)
Total 1562.66 (100%) 3713.70 (100%) 914.13 (100%) 6190.48 (100%)
Source: adapted from FAO [3].




Foods 2023, 12, 4203. https:/ /doi.org/10.3390/foods12234203

Carbon Footprint of the Pork Product Chain and Recent

Advancements in Mitigation Strategies
Pan Yang, Miao Yu, Xianyong Ma and Dun Deng

Table 2. The GHG emission sources in the global pig industry.

Item Percentage Emissions (Megagram)
Direct on farm energy (CO;) 12.0 101,792,650.0
Embedded on farm energy (CO») 8.2 69,774,277.0
Enteric fermentation (CO5) 33.2 281,072,770.7

Feed (CO») 0.5 4,549,406.3

Feed (CHy) 6.0 50,422,302.7
Feed (N,O) 3.1 25,908,407.8
Land use (CO,) 3.2 26,893,778.6
Manure (CHy) 3.3 27,585,401.3
Manure (N,O) 28.5 241,017,553.3
Post farm (CO,) 2.1 18,104,037.9
Total 100.0 847,120,585.6

Source: FAO [3].



Environmental impact of the typical heavy pig production in Italy
Luciana Bava, Maddalena Zucali, Anna Sandrucci*, Alberto Tamburini, 2017. Journal of Cleaner Production
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Table 1. Sow performance, by country in Latin America (2021) (Luciano Roppa et al., 2024).

ltem Brazil Chile Argentina Colombia Mexico
Farrowing/sow/yr 2.35 2.43 2.38 2.39 2.28
Weaned/sow/yr 29.47 29.67 28.40 27.48 23.80*
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PSY (Viét Nam):
2023 =16,95 con

Tong lwong thit/ ndi/ ndm:
2023 = 1.552 kg

Trong lvgng xuat chudng:
2023 = 91,55 kg

Bang 7.2. Tiéu ton thirc in va s6 ngdy nudi

Cic giong lgn LD LDxLW DBxLW LW
Tang trong (g/ngdy) 530 542 542 533
Tiéu ton thirc n (kg) 3,02 2,95 2,95 2,95

Ngiy tuoi dat khdi lwong

162,2 1 1 160
100 ke , 55,8 55,8 60,6

Nguon: Nguyén Quang Linh va Henk Everts, 2002
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Giai phap
* Phuwong phap ti€p can
— Bénh hoc sinh thai = Ti€p can da chiéu
* Yéu cau
— Thay d6i nhan thirc vé chan nudbi
— Thay d6i nhén thire vé dich bénh
— Thay d6i tu duy quan tri
— Thay d6i mé hinh/ phuong thirc chan nubi
e Congcuho tro
— Nhén lyc chat lvong cao
— Tri tué nhan tao - Al (Artificial Intelligence)



Bénh hoc sinh thai la gi?

* “Khoa hoc nghién ctru vé bénh/ dich bénh
trong mot hé sinh thai cdc nhém yéu to va yéu
to lién quan dén bénh/ dich bénh, bao gom: (i)
Tac nhan gay bénh/ dich bénh, (ii) Vat chu, (iii)
MoOi trwong va (iv) Con nguoi.
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Kiém soat PCV2 theo bénh hoc sinh thai

S6 bién phap quan ly

ap dung
Trwéc Sau 3 thang trwdc
8 15 19
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2 13 21,4
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GS. TS. Nguyén Ngoc Hai Khoa CNTY - bai Hoc N6ng Lam

Ty 1€ thiét hai trung binh tw
cal stra dén xuat thit, %

3 thang sau
3,7
3,0
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5,8

F. Madec
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Integrated solutions to reduce gaseous emissions from pig production
A.J.A. Aarnink"”, M. Booijen', J. W. van Riel' and P. Sefeedpari’
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Methane 3.1 22.0 86.1% 1.9 249 92.5% 25 234 89.5%
(kg/y per animal place) (1.3) (5.0) (5.6%) (0.87) (7.2) (4.2%) (1.2) 6.1) (5.7%)
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Probiotics -+ Manipulate the microbiota and reduce bacteria which produce JAIMSI Tedmd 224,&3(3237-53

noxious gas Strategies for reducing noxious
gas emissions in pig production: a
comprehensive review on the role

of feed additives
Md Mortuza Hossain®, Sung Bo Cho” and In Ho Kim*
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Reduced gas
emission

Probiotics,
.50, -
e prebiotics,
ﬂ») enzymes, thao
Prebiotics -+ Help to control the gut microbiota in the intestine which reduce dU’dC, a‘Xllt hﬁ’u
noxious gas emission ., .9
Help to increase digestibility which ultimately reduce the CO glup glam

substrate for further gaseous digestion p h a/t t h é | k h I/

Different bioactive components help to improve gut health,
increase digestibility, which ultimately reduce noxious gas emission N h é k I’ N h

Pig diet

Enzymes —»

Medicinal .,
plants

Organic acids lower the pH of the gastrointestinal tract and create
an environment less favorable to the growth of gas producing
Organic acid bacteria.

Organic acid =+



Nang cao nang suat nai

Table 4 Risk of stillborn in relation to interval between two piglets (upper part) or to cumulative farrowing time (lower part) ir

3924 farrowed piglets.
Time since previous piglet
0-30 min 30 - 60 min 60 -90 min >90 min
n 2978 539 162 245
% stillborn 5.6 % 6.8 % 7.4 % 18 %*
Cumulative farrowing time, time since first piglet
<2h 2to4h 4to6h 6to8h >8 h
N 1827 1226 535 164 172
% stillborn 2.7 % 6.9 %* 10.7 %* 13.4 %* 27.3 %*
*significantly different from first value 00 T o0 o
Management strategies for improving survival
. oge 8o 73.3*
of piglets from hyperprolific sows. R.N. <
Kirkwood, P. Langendijk, J. Carr. Thai J Vet Med. TR Luvong sira dau heo con bu
2021. 51(4): 629-636. Z dugc va ty 1é chét so sinh
S 40
S
E b
20 - 15.1
6.3 £ e :
o I ‘ l - ' 2 ' 84 1 0.5 l

0-100 100-200 200-300 300-400 400-500 500-600 >600
Colostrum consumption (g)  Theil et al., 2020



Parameter LCh" MCh! HCh!!
Production times 4 . A \
Days on feed! 138 152 165 Ap |U’C dICh benh Vd
Days to market? 133 143 148 . A
Production impact IGI n h u a N
Total pigs placed, pig 2,400 2,400 2,400
_ _ Transl. Anim. Sci. 2018.2:50-61
Total pigs marketed full value®, pig 2,141 1,932 1,694 Impact of health challenges on pig growth performance, carcass characteristics,
Liveweightproduced kg 27830400 2SLIGD00 22027200 ., ST s commer oditons
Carcass weight produced’, kg 201,881.72 186,059.33 162,164.25 J. . Patience!
Pigs sold secondary market®, pig 101 166 77 - LCh: Ap Lwc dich bénh thé'p
Economic impact L f . A N
[ Total revenue’, $ 306,172.58 287,50463 245631.76| MCh: A? Lurc dich benh trung binh
Total costs’, $ 273,712.57 27649839 259,371.08 - HCh: Ap Lyc dich benh cao
Net profit’, $ 32.460.01  11,00624 (13,739.32)
Profit/pig marketed, $ 15.16 5.70 (8.11)
Profit/pig placed, $ 13.53 4.59 (5.72)
Opportunity lost', $ - 21,453.77  46,199.33
| Loss/pig marketed'’, $ = 9.47 2327 |
Loss/pig placed, $ — 8.94 19.25
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Financial Analysis of Herd Status and Vaccination Practices for
Porcine Reproductive and Respiratory Syndrome Virus, Swine
Influenza Virus, and Mycoplasma hyopneumoniae in Farrow-to-Finish
Pig Farms Using a Bio-Economic Simulation Model

Calderon Diaz, J. A., Fitzgerald, R. M., Shalloo, L., Rodrigues da Costa, M., Niemi, J., Leonard, F. C.,
Kyriazakis, |., & Garcia Manzanilla, E. (2020). Financial Analysis of Herd Status and Vaccination Practices for
Porcine Reproductive and Respiratory Syndrome Virus, Swine Influenza Virus, and Mycoplasma
hyopneumoniae in Farrow-to-Finish Pig Farms Using a Bio-Economic Simulation Model. Frontiers in Veterinary
Science, 7, Article 556674. https://doi.org/10.3389/fvets.2020.556674

Loi nhuan theo céac giai
phap kiém soat
PRRSYV, SIV va MH.
Trai am tinh (-), dwong

2 tinh tiém vaccine (+/
| = vac), dwong tinh khong
, tiém vaccine (+/ unvac)

PRRSv(-)

VacPRRS¥(*) unvacPRRSv(+)  SIV(-) vacSIV(#)  unvacSIV(*)  MHYO() MHYO(+)



Vé sinh - tieu déc

" CAC sat- i

° trung I




Hiéu qua cua cac bién phap xt& ly phwong tién van chuyén

déi v&i virus PRRS (Scott Dee va ctv., 2004).

Khu vwc kiém tra Chi Rdra Rdra v&i Rura Déi
roea v&i dung dich va chirng
dung glutaral- de am
dich dehyt, kho
formal | amnonium qua
-dehyt bac 4, dém
chlorin
Bén trong xe trwdc | 20/20 20/20 19/20 20/20 0/20
khi x¢r ly
Bén trong xe 60 | 20/20 20/20 2/19 NT 0/20
phut sau khi xtr ly
Bén trong xe 90 | 20/20 20/20 0/19 NT 0/20
phut sau khi xtr ly
Bén trong xe rira va NT NT NT 0/20 0/20
de khoé 8 gio
S6 heo PRRSV (+) 2/4 2/4 0/4 0/4 0/4

khi cho tiép xutc
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Md Nasim Reza et al., RGB-based machine vision for enhanced pig disease
symptoms monitoring and health management: a review. J Anim Sci Technol 2025.

Table 2. Summary of RGB imaging techniques used to improve health monitoring and management practices in pig farming

Application Description Benefits
Disease symptom detection RGB imaging detects visual symptoms such as skin Enables early identification of diseases such as respira-
lesions, abnormal breathing, and discoloration. tory issues, skin infections, and injuries.
Tracking disease progression Continuous imaging tracks changes in symptoms over Assists in evaluating the effectiveness of treatments and
time, helping monitor recovery or deterioration. adjusting interventions accordingly.
Behavior and activity monitoring Monitors activity levels, locomotion patterns, and behav-  Identifies signs of stress, aggression, or health-related
ioral changes (e.qg., tail biting, lameness). issues, improving welfare and reducing injury risks.

Body weight & condition monitoring Estimates body weight, fat distribution, and overall condi- Reduces the need for manual weighing, allows real-time
tion by analyzing body size, shape, and dimensions. tracking of growth and ensure optimal feeding strategies.

Lying 0.998




Islam et al., 2015. Use of thermal imaging for the early detection of signs of
disease in pigs challenged orally with Salmonella typhimurium and
Escherichia coli. Afr. J. Microbiol. Res.

E. coli infected piglets Salmonella infected piglets

(a)

Control piglets

[ ——————na—x—a\

Flgure 4. (a) Thermal images of control, Salmonella enterica serovar Typhimurium-
infected, and Figure 4. (a) Thermal images of control, Salmonella enterica serovar

Typhimurium-infected, and Escherichia coli-infected pigs.
Islam et al., 2015.
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Wang, S. et al., 2022. The Research Progress of Vision-Based Artificial
Intelligence in Smart Pig Farming. Sensors.
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Figure 1. Precision pig farming framework.
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Figure 2. Implementation of precision pig farming technology.
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Artificial intelligence

Generate a predictive model that would Data exploitation

weigh the influence of heat stress and Dashboard to visualize the evolution

many other variables on the main of temperature and humidity,
Data consolidation parameters we want to optimize (such as Generation of alerts, analysis of the
Verify the proper functioning of the feed conversion ratio, average daily gain, or influence of thermal stress on the
sensors, that your data reaches the mortality). ADG for a better prediction of the
cloud, and that it is stored correctly. - week of departure.

Data generation
Install a fleet of sensors in
the finishing barn to
monitor humidity and
temperature.

=S

Big Data Cloud

Visualization

Internet of things (loT)
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