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3.1 iR

3.1.1 A - BRI T SO ENAEE&E
RT A TR - B ERITA R OWH) ZEEk THMBMICETE LT 7, 2018 4ELIRE,
BSOS 2 FEAEGE (APP) | BUEIZEEHIFER (TTM) 12X 2 EE(LS 2T L
TWo, TIMIZ X DKL &Y - BEAETEN LY - IR O OBl OGS, 737 A BUFEE ~D
BN EEA A TG R BURF S AEETEEOFE BIRGE £ T B L TRE EZ1T 2 Rl 3 -
T2 eIk HHHBAE OB L BEILR PN EA TS, TROMY | #IKEFEHETHIME

FEIZHE O RAZRMET 27 DI L ERFEIRNERIC OV TORS

THRE LT 5,
F3-1 T AOBEYDEFEN

2015 4F 2016 4F 2017 4F 2018 4F 2019 4F 2020 4F
EIREF - - 32 37 40 -
JiK fiml 2 A - - 687 652 497 -
K & 5B - - - 147 153 230
TR ERL 36 34 164 143 89 65
FHER FE 2K 44 128 831 710 1, 367 1,653
o Rl 78 B (t) 22.9 17.9 35.5 33.6 43.5 35.5
BRI %5 Al B i 58 0.3 0.9 4.5 13.4 17. 4 24. 8
& (t)
7w A7 — ik 0.3 1.2 4.4 9 11.6 10.7
W 7e & (t)

T BHEFN, BEAEEESICET ARMEHIGFE L2,
HH#l : Palau Soil Assessment for Agricultural Production (2021, Suzuki)

RN DENEFERE L., RO ESY 110kg BELHEEL, 209 LRI ATRERA - N

ligF DB % bokg (RERNFEBFRMEEESRY =7 A MLV LEELZSE.

DIREIRE 2 N — A HEEHT D L, TROEY TH D,

#3-2

T A ORAEEROHEGE (BAL: h)

2017 4

2018 4

2019 4

JAK PR 0D [ P A P

38

36

27

i3

B, V—t—Ih EOBEAOM T MIZOWTIZ, BIE/ ST FENTITAEE S LTV,

HENT A BARERBEERROER 137 O BEMKEFEBD (G343 1)1 X0,
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BRIZOWTIE, BREFZHIRHTH 505, /3T 44 E T 2000-3000 PIMREFHEF I TND &
SO TWA IR DIREL 3kg & LB EVZ2 0.5 L5 L SBADENAEREIL 34.5
Mol EN D,

ERIZHOWTIE, AT A TIEREEMNARAREITHE, ITThhitniant Bbh s,
3. 1.2 BJE « A AN AL o A &
NIFORE « BRI TAOMARIITRO®WY, WEEARMTAOEEHE LTX, HFE

(za FHBLLET) 1349 2,000 kv &2 8F BRI A KETH 5.,

#£3-3 NIFTORE-- BRAMLEOEAE (AL hY)

2014 4 2015 4F 2016 4F 2017 4F 2018 4F
ER 415 438 498 721 602
KA 146 108 121 0 0
A 1,076 985 1, 205 1,082 1,139
SEE s 1, 639 1,533 1, 826 1, 805 1,743
V—t— % 181 196 230 204 199
NI R B 267 276 278 238 287
BN T 5N 448 472 507 442 486
At 2, 087 2, 005 2, 334 2, 247 2,229

¥ 4 (HS Code 202) . KA (HS Code 203) . ¥ (HS Code 207) . Y —&—% (HS
Code 1601) . /NI » _X—za % (HS Code 1602)
Hi L : UNComtrade

THOEY | KAOEARIX, FRSSHRA LD LA, 2017 4 & 2018 4RI3#4EEH B,
ABENRERERS>TND, 722, ZHTBMEEEDOERICE DRV D, HEENLETH
Bo 5. BIEICDFIZL D &, /3T 40 2019/2020 FEOKAA L 222 ho &2 T 5D,
ZD, AR TITE TN, FTEIE 100200 b U RREDKBBANMTHONA TS LBET S,
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Chapter 3 Recommendations on the technical elements needed to provide meat
that meets demand

3.1 Present Situation of Meat and Processed Meat Markets

3.1.1 Production of processed meats and processed meats

In Palau, pigs and chickens (for egg collection and meat) have traditionally been raised for self-consumption
in the garden. Since 2018, Taiwan-supported livestock production plan (APP), now Taiwan Technology
Group (TTM), is rapidly industrializing the sector. As a result of the construction of a slaughterhouse,
compound feed factories, pig and chicken breeding facilities by TTM, and the transfer of technology to Palau
government officials, the government has established a system to provide consistent management support
from procurement of means of production to sales. Therefore, the number of new entrants is increasing and

the scale is expanding'. As shown in the table below, the number of pig farms is on the rise.

Table 3-1 Livestock production in Palau

2015 2016 2017 2018 2019 2020
Number of Pig farms - - 32 37 40 -
Number of pigs raised - - 687 652 497 -
Number of - - - 147 153 230
slaughtered pigs
Number of piglets 36 34 164 143 89 65
sold
Number of chicken 44 128 831 710 1,367 1,653
chicks sold
Pig feed sales volume 22.9 17.9 355 33.6 43.5 355
®
Sales volume of egg- 0.3 0.9. 4.5 13.4 17.4 24.8
laying chicken feed (t)
Broiler feed sales 0.3 1.2 4.4 9 11.6 10.7
volume (t)

Source: Palau Soil Assessment for Agricultural Production (2021, Suzuki)

I "Overview of Agriculture, Forestry and Fisheries in Palau (March 2021)" prepared by the

Embassy of Japan in Palau.
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Assuming that a typical pig is about 110 kg, and of which 55 kg is the available meat and internal organs
(extracted from the website of All Japan Meat Industry Co-operative Associations), the domestic production

of pork can be estimated based on the number of pigs raised as shown in the table below.

Table 3-2 Estimated pork production in Palau (unit: tons)
2017 2018 2019

Pork production 38 36 27

Processed pork products such as sausages are not currently produced in Palau.

Regarding chicken, the number of poultry farmers is unknown, but it is said that 2000-3000 chickens are
bred nationwide in Palau. Assuming that the weight of an adult chicken is 3 kg? and the yield is 0.5°, the

domestic production of chicken is estimated to be 3-4.5 tons.
For beef, it seems that there is currently no commercial production in Palau.
3.1.2 Import volume of meat and processed meat products

The import volume of meat and processed meat products for Palau is shown below. The total of meat and

processed meat products has been slightly higher than about 2,000 tons in recent years (before the corona

disaster).
Table 3-3 Import volume of Palauan meat and processed meat products (unit: tons)
2014 2015 2016 2017 2018
Beef 415 438 498 721 602
Pork 146 108 121 0 0
Chicken meat 1,076 985 1,205 1,082 1,139
Meat subtotal 1,639 1,533 1,826 1,805 1,743
Sausage 181 196 230230 204 199
Ham, bacon, etc. 267 276 278 238 287
Processed meat subtotal 448 472 507 442 486
Total 2,087 2,005 2,334 2,247 2,229

Note: beef (HS code 202), pork (HS code 203), chicken (HS code 207), sausage, etc. (HS code 1601), ham,
bacon, etc. (HS code 1602)
Source: UNComtrade

2 JIRCAS: Agriculture in Palau Chapter 4: Current Agriculture Situation (2021)
3 https://lin.alic.go.jp/alic/month/dome/2007/sep/chousal.htm
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As shown in the figure below, the amount of pork imported is smaller than that of beef and chicken.

Statistically, imports were zero in 2017 and 2018. However, it should be noted that this does not match the
actual feeling of the local residents. On the other hand, according to Taiwan ICDF, Palau's pork imports in
2019/2020 was 222 tons. Therefore, in this paper, it is tentatively assumed that about 100-200 tons of pork

have been imported in recent years.
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mBeef mPork mChicken meat

Figure 3-1 Palauan meat imports (unit: tons)
Note: Beef (HS code 202), pork (HS code 203), chicken (HS code 207)
Source: UNComtrade

However, if pork is the raw material for many processed meat products (especially bacon, ham, and
sausage), the total of pork and processed meat products can be said to be at the level of 500-700 tons / year.
Since domestic production of pork is about 30 tons / year, the ratio of domestic products to the domestic

supply (= domestic production + imports) is low. Exports are assumed to be zero.
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Figure 3-2 Import of processed meat products from Palau (unit: tons)
Note: Sausage, etc. (HS code 1601), ham, bacon, etc. (HS code 1602)
Source: UNComtrade

3.1.2 Processed meat products
According to an internet-based survey, there are about four food importers in Palau. It is considered that
meat and processed food products are imported by these companies and sold to supermarkets, restaurants,

hotels, etc.

3.2 Demand for pork
In Japan, about 85% of the raw meat for processed meat products is pork, and since the main theme of this

project is training on pork processing technology, this section focuses on the supply and demand of pork.

As mentioned above, based on import and production statistics, the demand for pork is roughly estimated to
be 500-700 tonnes in total for meat and processed products in Palau. However, considering the accuracy of
import statistics, the unknown ratio of pork used in processed meat products, and the unknown content of

auxiliary raw materials contained in processed meat products, it is a fairly rough estimate.

Therefore, in the following, the demand will be estimated separately based on the individual pork
consumption statistics and the population. It is estimated by adding the consumption of 18,008 people* in

Palau to the consumption of about 94,000 tourists / year’ according to the length of stay.

4 World Bank in 2019.
5 Palau Visitors Authority (PVA) from 2019. A client before the Corona disaster.
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<Calculation formula>
The following is a rough calculation formula for the above. First of all, the population of Palau is as

follows.

a) Palau National Consumers Total = 18,008 (World Bank 2019)

Next, the amount of pork that each Palauan eats in a year is tentatively set about 12.8 kg, assuming that it is
equivalent to Japan's "Ministry of Agriculture, Forestry and Fisheries, Net Food Table for Annual Supply
(Reiwa Ist year)". Therefore, the pork consumption of the entire Palauan people for the above number of

people is as shown in the formula below.

b) Palauan people's pork consumption / year = 18,008 people x 12.8kg =230,502kg / year

Also, assuming that Palau's tourists visit 94,000 people and the average length of stay is 10 days, the pork

consumption during that period is as shown in the formula below.

¢) Tourist pork consumption / year = 94,000 people x 35g / day x 10 days = 32,900kg / year

From the above, the total pork consumption of the entire Palauan people and tourists is as shown in the

formula below.

d) Total pork consumption of all Palauan and tourists = 230,502kg + 32,900kg = 263.402kg

To convert this amount of meat to the number of pigs, the amount of meat (including internal organs) that
can be obtained from a general pig weight of about 110 kg is 55 kg (extracted from the website of the National
Meat Business Cooperative Association). In that case, the number of pigs that meets the demand can be

obtained by the following formula.

e) Required number of pigs = 263,402kg + 55kg = about 4,789

3.3 Recommendations on the technical elements needed to provide meat that meets demand

3.3.1 Implementation of feasibility study including market research and business planning

As of February 25, 2022, the Ministry of Agriculture, Fisheries and Environment, Palau (MAFE) has not yet
conducted market research or feasibility studies. In order for Palau to succeed in the meat processing business
in the future, it is recommended to conduct a feasibility study, consider the following points in advance, and

prepare for the project implementation.

(1) Possibility of securing main raw materials
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One of the challenges for promoting the meat processing industry in Palau is securing raw meat, that is,
promoting the pig farming industry. The pig farming industry has begun to grow in recent years due to the
efforts of Taiwan's TTM, which also participated in online training. We believe that the Palauan government

needs to make efforts for further growth.

(2) Possibility of securing auxiliary raw materials

Taking the Japanese meat processing industry as an example, as shown in the table below, in 2021, 543,872
tons of processed products will be manufactured from 452,530 tons of raw meat. The ratio of the latter to the
former is about 1.2. So to speak, about 20% of the raw meat needs auxiliary raw materials. Examples of the
main auxiliary raw materials include seasonings such as sheep intestine / pig intestine, salt and spices, and
food additives. Locally produced pig intestines can be secured, but other auxiliary materials need to be
imported. It is also the policy of the MAFE that raw materials necessary for manufacturing may be imported.
For items that have not been imported into Palau, it is necessary to confirm the import method after consulting

with the importer.

Table 3-4 Japanese Meat Processing Amount of Meat and Processed Products (2021)

Processed .
. Trader meat | Composition Composition

Raw material type ) Product type product )

(ton) ratio ratio
(ton)

Total 452,530 100% | Total 543,872 100%
Of which pork 379,521 84% | Of which sausage 317,164 58%
Of which chicken 54,137 12% Of which Frankfurt 34,432 6%

Of which ham 109,602 20%
Of which bacon 97,333 18%

Note: Raw meat for meat processing is the total value of imported and domestically produced meat.
Source: Japan Ham and Sausage Processors Cooperative Association " Reiwa 3rd Year Meat Amount for

Processed Meat products", "Reiwa 3rd Year Processed Meat Production Quantity"

(3) Demand analysis and target market segment determination

Taking the Japanese processed meat market as an example, from the above table, about 60% of processed
meat products in Japan are sausages, and ham and bacon each account for about 20%. Of the sausages, 11%
(about 6% of all processed products) is Frankfurt, which uses pork intestines. In other words, 90% of sausages

use sheep intestines.

The market characteristics of Palau may differ from those of Japan, so it is necessary to investigate in detail
in the future. It is necessary to consider what kind of products and market segments should be domestically

produced by comprehensively considering Palau's resources, human resources, technology, tastes, etc. For
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example, Frankfurt, where domestic pig intestines can be used, may be a relatively easy product for Palau,
but it will be necessary to confirm that there is sufficient demand. If Frankfurt's demand is too low, it may
be necessary to consider importing and using sheep intestines in the future. In addition, as will be described
later, when initially producing "uncured" products, it is necessary to investigate in advance how large the

market size of "uncured" products is.

(4) Determination of business model

In discussions with the MAFE, the MAFE is also considering a business model where it does not procure
raw materials by itself to manufacture and sell products, but customers bring raw meat to the factory, and the
MAFE provides processing services and receives processing fees. He said that he. It is necessary to consider
various factors such as the policies of the local government when deciding on a business model, but it is

necessary to first decide on a business model before starting a business.

(5) Production planning / estimation of production cost
It is necessary to consider the production plan based on the decided business model. Then, by estimating the

production cost based on it, the minimum selling price can be found.

(6) Determination of sales price / sales channel and sales plan
According to the information interviewed during the online training, the price of processed meat products
in Palau is relatively high. Considering the market price and production cost of similar products, it is

necessary to determine the price of the product (or service) and make a sales plan.

(7) Employment plan
Hire the necessary human resources based on the production and sales plan. For the time being, it is good for
trainees who have received online training to play a central role, but we think it is necessary to make an

employment plan according to the business scale and business plan.

(8) Financial plan
Even if the main production equipment is provided by grant-in-aid for aid, working capital is required to
carry out the manufacturing business. I think it is necessary to calculate the necessary funds according to the

business scale and business plan.

3.3.2 Product development suitable for the local market
In parallel with the above-mentioned business plan creation, in order to realize the needs confirmed in the
market research as a concretely producible product, it is necessary to develop the products in consideration

of the following points.

(1) Development of uncured products
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The curing agent is a food additive containing sodium nitrite, and is generally used in meat processing for
the purpose of suppressing botulinum toxin, coloring effect, and aging. However, sodium nitrite is designated
as a deleterious substance under the Poisonous and Deleterious Substances Control Law of Japan, and the
lethal dose is said to be about 2 g, so strict control is required. It is said that only qualified holders can handle
it. GPF is currently using curing agent based on the recognition that there is no problem as long as it is used
within the standards of the Ministry of Health, Labor and Welfare, and it is assumed that the video and photos

of procedure manual of this project also use curing agent.

Against the above background, when describing the raw materials (recipe) in the meat processing procedure
manual, it was decided not to include curing agents (including sodium nitrite) due to the difficulty of strict
control. Therefore, it is thought that the products to be developed initially will be uncured sausages, hams,

and bacon.

If you do not add curing agent, there is an advantage that you do not need to manage curing agent and sodium
nitrite, but the disadvantage is that you need to take more sterilizing measures such as Clostridium botulinum
than usual. If not done enough, the risk of food poisoning may increase. Since the curing agent is also a
coloring agent, if it is not used, the normal ham-like color will not be realized. It is also said that the aged
taste of ham will not be realized. At present, it is presumed that most of the processed meat products imported
to Palau use curing agents. Even in Japan, the market share of unsalted products is still considered to be very
low. Therefore, if Palau aims to increase the domestic self-sufficiency rate of processed meat products at an
early stage, it may be unavoidable to use salting agents. It is necessary to carefully consider the advantages

and disadvantages when deciding on the use of curing agents.

Table 3-5 Advantages and disadvantages of Curing Agent

Advantages Disadvantages

Use of curing * Sterilize Clostridium botulinum, etc. | * Management of dangerous drugs
agent (reduces the risk of food poisoning) (employment of qualified employees)

+ normal ham-like color (color former) + Open usage increases the risk of

Aged taste carcinogenicity
No use of curing + Strict management of powerful drugs | *+ No sterilization of Clostridium
agent (salting * No risk of carcinogenicity botulinum, etc.
only) * No normal ham-like color (no color
former)
No aged taste

(2) New product recipe development / prototyping
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Adjust the amount of salt, salting time, spices / seasonings, heating time / temperature, etc. according to local
needs, and consider a recipe suitable for Palau. And we think it is necessary to make a prototype according

to the recipe.

(3) Tasting sessions
For prototypes, it is necessary to hold a tasting party, have consumers and related parties taste them, gather

their opinions, and confirm that they meet local needs.

(4) Decide the recipe through improvement and trial and error
Based on the results of the tasting sessions, it is necessary to further improve the recipe and determine the

final recipe.

3.3.3 Food hygiene management / HACCP

(1) Important control item

The most important process in hygiene management of processed meat products is the heating process. The
heating process is an important control item (CCP) of HACCP, and the Japanese Food Sanitation Law sets
the standard at a core temperature of 63 degrees for 30 minutes or more. For equipment used in the field, test
using a central thermometer to determine what kind of heat treatment should be used to achieve a central

temperature of 63 degrees for 30 minutes or more, and establish a method that can reliably sterilize.
(2) General hygiene management
In the online training, the following 7 items were presented as general hygiene management points in meat

processing. It may seem obvious, but reliable practice of these items is important for food hygiene.

Table 3-6 Examples of general hygiene management items in meat processing

General hygiene management items

1. Confirmation of acceptance and storage of raw materials

2. Organizing, organizing, and cleaning the manufacturing room

3. Cleaning / disinfection / sterilization of machines / equipment

4. Confirmation of damage to machines / equipment

5. Toilet cleaning and disinfection

6. Employee health management, wearing hygienic work clothes, etc.

7. Implementation of hygienic hand washing

(3) Utilization of formats
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In order to ensure that the above hygiene control points are implemented in daily manufacturing operations,
the factory needs to keep records of all items. As explained in the online training, there are ready-to-use

formats and it is recommended to use them to record from the beginning.

(4) Setting the expiration date

In Japan, the standard for the number of viable bacteria for products sold is not set by law, so each company
has its own standard. Even in Palau, the viable cell count should be checked and set with a safety margin. It
should be noted that sliced bacon and other sliced products are more likely to increase bacteria due to

frictional heat and human touch, so it is thought that the expiration date should be set shorter.

(5) Temperature control during distribution

Temperature and hygiene control during distribution is beyond the scope of HACCP, but temperature control
during distribution is also important. When transporting products in a cooler box, it is necessary to pay
attention to how to put the ice pack so that each product is properly kept cold. Care must be taken to keep the
temperature at the same temperature until it is lined up in the store.

Especially in the case of uncured products, the risk of Clostridium botulinum should be paid close attention.
Botulinum toxin is said to have the strongest poisoning power among the toxins in the natural world currently
known, and in Japan, many people have died in the past due to botulinum food poisoning, and even now,
botulinum food poisoning occurs once every few years. Clostridium botulinum produces heat-resistant spores
that cannot be completely killed unless heated at 120 ° C for at least 4 minutes. In other words, it should be
considered that Clostridium botulinum survives even after heating at a central temperature of 63 degrees
Celsius for 30 minutes or more, which is an important control point. It should be clearly stated that even if
HACKCEP is practiced in the factory, there is always the possibility of botulinum food poisoning if it is left at

room temperature for a long time during storage and distribution.

3.3.4 Establishing success stories

If the meat processing business of the MAFE gets on track and is recognized locally as a successful case, the
model factory of the MAFE can become a base for technological dissemination and industrial promotion.
First of all, since it may be small scale, we think it is a priority issue to get the product accepted by consumers

and get a certain evaluation.
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