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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with
JICA. The contents of this report are based on the information at the time of
preparing the report which may differ from current information due to the
changes in the situation, changes in laws, etc. In addition, the information
and comments posted include subjective judgment of the trust corporation.
Please be noted that any actions taken by the users based on the contents of
this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or
damages incurred by use of such information provided in this report.
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R BE =

Bk IE
BREXD

BRTRGRE L | ;

RIE - KERD A 4=/ | . ComanAN2024

BRECABMTED  XBWFSUNE, MBERERBRE(IvA—E  DREEE. %n;:t%a)/rbnrbg—&m
BTy hDEBLL, HEICKLT. RM5—.20F  SEHEL2EBETLTHY. Vyh— LR

H— I T — EERLT HRE.  BREFARNEEELELT. TOMhBSEE
EOAEW, RV —T LR BEE. 400, X, 20749Fa0FHITRER LT, ME
REENEAZE BEALIESORBECHRSATLS, ExhTLa,

MIEBREH 100 - 200 ton / 24 B | 1.0 - 2.0 ton / 24558

MR AE R BE W 7 — TR (HEh i, R ), » B - B - R BRERE B LU

=g R{ENS BREEY (BA, KESF), TKEREZF BEk D EIR
4= v LaR L 2,140,000 USD (30&F)~ " 371,000 USD (52005 F)~
Sy=yHdazk 44 USD / ton 23 90 USD/ ton
1)

A= ¥ LR RE, BRRERERERE(Z v H—)OEREI1REA~L LI-LT. BAERNORSREZENNETIE
(RREED=-RAHNE)OLELHEEEETSE L LTHE,
) TaRME, RAS—ARBELTT—ELT A ILOFREERE LEL,

) RA F—ARHITHEREXERBTREL RV EEATENRE. 3027 F£85%HIREARE,

X 7 Xﬂ?ﬁﬁ&ﬁ%@75>FB&U&@EE%EK%@%E@ME%b&:Zh
DL
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COD (mg O2/l) 5375 28800 W) 5390
77— (mgll) 368 mp 4.73 L e ';I) 3.08
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THZENEES N, &
%R IRENC S & BEtas
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Zoft, Ery 2IA AT LHBEEBL L, RIEMICIET 77 A0 65% & ~b-UL AR
30%TH D, T, FHMRHACITFICHIET 5 L & bic, RIEMOSEOEVEIC
LEETAZ b EYRRA L THETHD,

(3) EVRABRICLE 2Ry NT—7

F0 oy ADOHIFEMRESCRBAEIE. JICA Fu v aHEMBLIOY = M nHERREE
THHERICEHDVEHEZEFETND I LMD, F oy 2 fIIBEHE & O BMRRESEIZIZ, JICA
BLOV= banbOBhEBntE 2 Tnd,
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TRy AAIBTDHEVRATREANRP S IRt LR LW EHl S o581, F
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2 U ARBIC X AREE - Huls~oEE

1. EVRR%8 U TS DG EOME L Z DOFEER
(1) XEEOME
OFv vy BT H A4V —TFEEONLER T

Fw oy APIFIE, BEBCR TFkoEr v 231 (2008 —2019) | IZBWTA U — T EEL#E
FHNZ AN b EEREETH L LLEST, 4 U — 7 HEFmEOILK & kT <
7, ZOREE. 2003/2004 H--2006/2007 F-OFNE A Y — T AEPEEIX 55 T b & FlEl-
T3, 2017/2018 H--2021/2022 AR1Z134K0 3 5D 141.4 1 b Zrigk L, TR DO
FV—THEERT XU TIZBOTHEIZEALL 4 (LD 6 LIS AD FE A ) — 7 A pEE A~
LR L (R2E22H)

2020 N ST BB E TH A Y — V= Rk L—3 3 > (Génération Green 2020
—2030) | ABHAES L=, e BEBUR ot o v i@ B L TRYMATEL
F V) — 7 HIGHBEOILK & AEPERDOIERDS, M 20 MAD DAVEEIFICHEBL TWDH Z &
IZNZ T, AV —7 EFRARTHER 5100 B A OREMZAINT 2% ER-LTnD D
ERELFHMEES, Z) =0V Rk — g VRGO FTA Y — T REZEITH ) D Er g OB
FEOMREE L2030 FEE TICA U — 7 A pER % 350 1 h v &2 BENSET bivi,

x5 L{Z10HE (2020 F) O —T4hE=E

B3z E4 AEE (V) HRTT %)

1 ARAY 8,137,810 34.4%
2 Xy 2,790,442 11.8%
3 137 2,207,150 9.3%
4 F1zZUF 2,000,000 8.5%
5 E£Ov3 1,409,266 6.0%
6 kLo 1,316,626 5.6%
7 TILTSTYT 1,079,508 4.6%
8 IoT+ 932,927 3.9%
9 T 781,204 3.3%
10 RILEAH L 722,580 3.1%

HALK 23,640,307 100.0%

Hg - FAO (EIRSE A RRE 2 FERER) FAOSTAT 77— 4 2022. 12

F7o. [RkoEwy 3zt Tl HEAS Y —7 A A L OHK EmHEDIERD DI,
BRI 2 A L, T2 AP G B X0 T 3 AP AL LT 2 2 RO
RV E DL ) 2 BRI HE LD 7o, ZORER, Tuy adA Y —7 A A )VAEER
1% 2003/2004 42-2006/2007 21 66, 000 b2 /HE72 5726 DA% 2015/2016 4:-2019/2020 4
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(VTR 142, 000 ~E BN L, 2018-19 4F L — XU NFIMR AN DOF 2 =T 22 T, A
NAAZTT L F) TR SHRE 4 LAY TREEk L7z, —J5, 2015 4225 2019
BZT T AV =T A A0 & TR Mo EIL 17,000 k55 31,000 ko~ T —
TV AU —71% 568,000 kB 88,000 hi~EHIRL, SElCi Rz E B0 AV — T B
B dh OIS X B AERIFE I 20 /8 MAD & 2003-2007 4EDAERIFE_EIZ%F LC 7 {5 MAD HA%H &
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QBABOR THroirI B 2 EREIE (SNDD) | 128 24V — 7 A A NWPEEDLELS T
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6 AT TR RIBA R = [E kg (SNDD) | A 38R L7z, RN, 2870t 7 7 — &Rty
B O CHE L7z LT, BEY 7 4 —I12o0 Tk, BEAMREARFERE 0 77 M3
HAI, BERFEYOERLYGET D EOFI R BENREINTWD, £, BEERD
FiEE LT AV =T A A NEELRERIOR L, FEEOFEEYM CTH 5 VMR & W
WA OFRFELRE L. TREREFW D A 7 VF 20 %EERT D) 2 & aBMEEE
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vy AR, AV =T A A VFEREIL KD R EFEEWE A S RE & LRI
ZHY Bl s, FEZEIC X2 EFEMREN A ) — T EERIKRO MR ZBRE L2
PRUNIRBUZ F THEAL L, FRfeR 7Rl R 2 HERF T 2113 2 OSBRI AR T 5 Z & 28,
BfRAITHE L ORBEERICES B ENT-Z EBF¥F bnd, £io, TREREW V17
JVER20%) AT HITIX, BEEFEMLE L THRbhTnD A
— 7P RS 2 AR T35 B HE S o RIME PR 0 &
BUER AR R CTH D7, 1y aBUFIZEEO A Y — 7 HihiH
IR PR O U YA 7 VT 5% 50 A ETEE T 5 R A R E
L. BREE CTHET 2 HF# 2R L TWAH, LaLann, Bk
TIHREPER OV A 7 VAN AL S TR B3, 2017 4 S
BRI DFEIEFE E R L Tuviuy, *”ﬁbiﬂi%ﬁ}%f&(:ct ]
BRI INXR

@AV =T A A NVEHENYEH T 2 TVEHR) ORE
M LGOI RIbE AV =T F A NVAEFEEOHRIL, vy aiF Mo gE &
AICZ L D7 T ARE G2 TE T, L LR 6, InRFBEN LG 6 REICHH S

LERBEAMOE THMBER ) & TN OO RITBEIC

, N N ; e ; () $H3fEis
5 E CHRAI IR & B = L B Tx 3, HEERO R =/”IEI
B TR OB AR L 72> TN BB 1 v = o0l 1] S0 4K

BOKEEERT D720 TR TRLERORIREGE LA X | 2014FXB 2020874

L. TRAEFBICOEEBEHADRARFEZSISEI LT i E T
%, X8 EOwvalcglFd%Y
—JHHEMDOZEHHE

Flo, AERIITHRET D MM 12, AROLBYKIS
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DIk
“OFREL HEWAEE (AR “3FREL” B TR
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w® LCidBESh, oy alfifiE | KL CBLPRAMEEL LChr
WAL T DML Z AN TV D, BT oiTnsd,
B L A EDER, JERUC & B R EEDEEL,
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ZEMMET 2 HEZEALTEBY . 20 BBV B HERMO Y A4 7 LBV R AN BH]
W AT EERERE R LTS, T ZEEY ) T2 0MEIC X0 sl & B
D2 i, BMAITAEEEDOLERBY [R~v—XF YV —T7F A0 &L LTHATEGIZH
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Fro AV =TS ZFEE D AT o8I o TIE, RS R A 2 YT T
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EH R BE~OBEBRP I SN D, ZNEL- T, 4 U — 7 BEZEIRE A 72 M558 T O Fife
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1. BACKGROUND

Based on its current national agricultural policy, the Green Morocco Plan, the Moroccan government
has doubled the country’s olive yields in the last ten years, making Morocco the world’s fifth largest
producer in the 2014/2015 season to achieve 1.143 million tons in production. In recent years, Morocco
has taken measures focusing on modernizing its olive oil extraction plants to double its olive oil
production, promoting a public investment program to double 2014 yield levels by 2020 with a private-
public partnership.

However, olive oil mills and extraction plants discharge two types of agricultural waste with heavy
environmental load: olive mill wastewater (OMWW) and olive mill waste (OMW). Of these, illegal
dumping of OMWW is impacting resident life with increased water pollution in rivers and soil and
wastewater treatment plant stoppages. Meanwhile, OMW, the target of this survey, has potential as raw
material for value-added recycled products if properly processed, although remains largely squandered
to date. Leachate from OMW in long-term storage threatens to exacerbate environmental contamination.
The Moroccan government formulated its investment program to establish OMW recycling plants in
response to these concerns, although recycling technology has yet to be adapted to Morocco.

Additionally, the Morocco Ministry of Agriculture and Fisheries (MAFF) forecasts OMW to increase
2.5-fold from 2014 to 2020. The relevant ministries, local government bodies, and industry groups are
all quite aware of an impending crisis: any waste and environmental issues surfacing due to the increased
OMW volume could potentially stunt growth of the olive industry as a whole.

In response to the issues presented above, this survey will involve operating an Oil Temperature
Decompression Drying Machine in a Moroccan industrial zone and verifying production methods for
high value-added recycled products from wet OMW namely, second pressing olive oil, fuel, feed, and
fertilizer. Through this survey, it is hoped that technology developed by a Japanese company will
provide an answer to Morocco’s biggest polluter—the olive oil industry—and have a positive impact on
the living environments of Moroccan residents.

Meanwhile, the Japanese government has raised “enhancing economic competitiveness and sustained
economic growth” as one of its pillars of priority in their Morocco Country Assistance Policy (May
2012). Thus, the purpose of this survey is to contribute to sustainable growth in the Moroccan olive
industry, to verify the usefulness and superiority of Oil Temperature Decompression Drying Machine
technology, and to clarify the methods behind and issues to sustainable growth of OMW recycling

businesses in Morocco.

2. OUTLINE OF THE SURVEY
(1) Purpose

In order to help recycle the OMW discharged from Moroccan olive oil mills and extraction plants,
verify the usefulness and superiority of using Oil Temperature Decompression Drying Machine in

recycling to extract second pressing olive oil from OMW at reduced environmental risk and to produce
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high value-added fuel, feed, and fertilizer from the resulting depleted olive pomace. Also, to sort through

the methods and issues to sustainable use of Oil Temperature Decompression Drying Machine.

(2) Activities
The activities implemented for the survey are shown below.
Activities for Output 1

1-1

1-4

1-5

1-6

1-7

1-8

1-9

The equipment procured or manufactured in Japanese factories was assembled into the Oil
Temperature Decompression Drying Machine inside a 40ft container to complete the
manufacturing process.

The Oil Temperature Decompression Drying Machine was transported by sea from Japan to
Morocco and arrived at the Port of Casablanca at the end of October 2019. After customs
clearance and tax exemption procedures, the machine was delivered to the demonstration site
in the Doukkarat Industrial Zone by a local transport company under the management and
supervision of the Japanese team. With the full cooperation of Sebou Hydraulic Basin Agency
(ABHS), the Japanese team completed the test operation of all equipment in January 2020.
Due to the COVID-19 pandemic, activities for this survey were temporarily suspended from
March 2020 to December 2021, and the survey period was extended for one year and nine
months. Therefore, based on the situation in Japan and Morocco, the annual verification plan
and monitoring/evaluation plan were formulated and updated accordingly.

The partner oil mill for this study was selected from those located in the Sefrou region. The
original plan was to select a mill from within the Doukkarat Industrial Zone, but the plan was
changed due to olive crop failure caused by drought, as well as the decision to relocate the
industrial zone as part of pollution control measures in the Sebou hydraulic basin.

The objectives of this survey and the method of collecting wet OMW were explained to the
partner oil mill described in 1-4, and their consent for cooperation was obtained. To avoid
contamination, the wet OMW was collected directly from the outlet of the centrifuge, stored in
sealed containers and transported by a dedicated truck to the verification site.

Wet OMW was fed into the Oil Temperature Decompression Drying Machine and in the
presence of Moroccan government officials and oil mill industry personnel, it was verified that
dried depleted olive pomace could be produced as envisioned. The method for recovering the
oil contained in the wet OMW as second pressing oil was also demonstrated in front of and
understood by Moroccan officials.

At Sidi Mohamed Ben Abdellah University (USMBA) in Fez, a seminar was held to discuss
creating resources and adding value to recovered olive pomace, second pressing oil, and
condensate (wastewater recovered from the condenser) produced by the Oil Temperature
Decompression Drying Machine. Additionally, a demonstration using wet OMW was
performed at the verification site for seven professors from the university, and they were asked
to continue research on practical applications for the dried depleted pomace and condensate.
After the demonstrations described in 1-6 and 1-7, the recycled products (dried depleted
pomace) were distributed to stakeholders. Having been impacted by soaring fuel prices and
water shortages in recent years, they shared their view that olive pomace should be recycled as
fuel and the condensate as recycled water.

The oil temperature decompression drying method was tested in comparison to other methods.
It was rated as superior in terms of the value of olive pomace and condensate as recycled
products, the extremely short processing time, and the effects of reducing environmental
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impact. However, the price of the equipment and operating costs were seen as more expensive
than other methods.

1-10 Local activities were implemented while working closely the Sebou Hydraulic Basin Agency

(ABHS). Progress report meetings were held for each field survey and reflected in the next
activity.

Activities for Output 2

2-1

2-2

2-4

2-5

2-6

2-7

When the survey was begun, a committee was established to manage its operation and to
disseminate the technology. The members of the committee were representatives from Sebou
Hydraulic Basin Agency (ABHS), Fez-Meknes Regional Government (wilayah), Autonomous
Water and Electricity Distribution Authority in Fez (RADEEF), Fez Oil Mill Cooperative,
Moroccan Olive Interprofessional Federation (Interprolive), Secretariat of State for Sustainable
Development (SEDD) Province Dept., Fez Delegation of Commerce and Industry (DPCI), and
MAFF Province Dept. At the end of the survey, ABHS decided to reassign the Oil Temperature
Decompression Drying Machine to Sidi Mohamed Ben Abdellah University (USMBA) in
order to continue the outputs of this survey.

An annual operations and maintenance plan for ABHS and a training plan for its staff and other
stakeholders was formulated.

Guidelines for the operation and maintenance of the Oil Temperature Decompression Drying
Machine and its ancillary equipment were prepared.

An operating manual for Oil Temperature Drying Machine operators was prepared (for wet
OMW).

Training on the operation and maintenance of the Oil temperature Decompression Drying
Machine was implemented for ABHS and USMBA.

The guidelines and manuals were updated and finalized based on product quality and operator
skill. The final version of the guidelines and manuals were submitted to ABHS in July 2023.
Methods for procuring consumables and spare parts were explained to ABHS and USMBA,
and their understanding was obtained.

Activities for Output 3

3-1

3-2

3-3

3-4

3-5

Brochures and promotional materials were prepared to publicize the features of the Oil
Temperature Decompression Drying Machine and OMW recycling methods

A recycling business platform will be built, comprising local governments (Fez, Meknes,
Sefrou, Taounate Provinces) and olive oil cooperatives within the ABHS jurisdiction. (Work
for first fiscal year carried out in January 2020.)

A seminar, study tour, and exhibition booth were implemented for Moroccan government
officials, olive oil producers, and overseas companies at the 15th International Fair of
Agriculture in Morocco (SIAM) held in May 2023.

A business model was developed to utilize the Oil Temperature Decompression Drying
Machine for OMW recycling.

A short-term and medium-to-long-term Project Development Plan were formulated.

(3) Information of Product to be Provided
a) Product to be Provided

For this survey, the product (Oil Temperature Decompression Drying Machine), which is composed

of the equipment shown in the table below, was provided to the Moroccan side.
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Table 1: List of equipment comprising
the provided Oil Temperature Decompression Drying Machine
A. Equipment manufactured in Japan Number
A-1 Oil Temperature Decompression Dryer (“cooker”) 1
A-2 Qil drainer tank
A-3 Press
A-4 Condenser
A-5 Cyclone
A-6 Oil storage tank
A-7 Frame
A-8 Piping
B. Equipment purchased in Japan
B-1 Cooling tower
B-2 Boiler
B-3 Vacuum pump + feed pump
B-4 Valves
B-5 Control panel
B-6 Basket centrifugal dehydrator
B-7 Digital platform scale
B-8 40’ container
C. Equipment purchased in Morocco
C-1 Crusher (for manufacturing feed and fertilizer) 1
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b) Principles Behind the Oil Temperature Decompression Drying Machine

The oil temperature decompression drying machine uses (waste, etc.) oil as the heating medium to rapidly
and uniformly evaporate the moisture content of the waste by mixing the oil with the food waste and heating
under a state of reduced pressure (a vacuum). The drying principle of the drying machine is outlined in the
figure below. Given the similarity to how the moisture evaporates when frying tempura, this drying method
is commonly referred to as the tempura method in Japan. Furthermore, the waste oil content can be extracted
as part of the drying process in the tempura method. Thus, assuming the extracted oil can be commoditized
as second pressing olive oil, this method should also ensure profitability as an environmentally-friendly

business together with recycling the OMW.

Heat i lied il and With material surface moisture
eat is applied to oil an At approximately 100°C (vacuum
. . . evaporated and pressure lowered,

material, and moisture begins approx. -700 mmHg), the object
moisture in the material core ’ ’

to evaporate. is completelv drv.

evaporates further.
Figure 1: Drying principle for oil temperature decompression drying method
(tempura method)
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c) External View of the Oil Temperature Decompression Drying Machine
The structure of the oil temperature decompression drying machine is as shown in the figure below.

Waste material is inserted from above and dried as the oil medium is agitated, and the dried material is
then utilized as feed or fertilizer. Any residual oil content in the waste is dissolved into the oil medium,

meaning that it can either be reused in the drying of subsequent waste or utilized for other purposes.

Horizontal double cylinder still

Raw material/ £ )
oil medium | {0y

~/ Vacuum line

E

= @) Steam drain

(&=

a[ S Discharge outlet

Agitating-heating shaft Steam drain 4 Dry material + oil medium

Figure 2: Structure and sample installments of oil temperature decompression drying machine

(4) Counterpart Organization
Counterpart:
Sebou Hydraulic Basin Agency (ABHS)

(5) Target Area and Beneficiaries
Target Area: the Doukkarat Industrial Zone in Fez-Meknes

Beneficiaries: Oil producers and residents near olive oil extraction plants

(6) Duration
February 22, 2019 to November 30, 2023

(7) Progress Schedule
As shown in Appendix 2.

(8) Manning Schedule
As shown in Appendix 3.

(9) Implementation System

The Japanese and Moroccan organizations that worked together to implement this survey are as

follows.
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[Japanese side]
Representing company for structuring the JV:
Eco-Stage Engineering Co., Ltd.,
Structuring company for structuring the JV:
SUNTECH Co., Ltd.
Chief Consultant:
Earth and Human Corporation
[Moroccan side]
Counterpart:
- Sebou Hydraulic Basin Agency (ABHS)
Collaborating Members:

- Department of Water, within the Ministry of Equipment, Transport, Logistics and Water;

- Fez-Meknes Prefectural Government, Autonomous Water and Electricity Distribution Authority
in Fez (RADEEF), Fez Delegation of Commerce and Industry (DPCI), MAFF Province Dept.,
Secretariat of State for Sustainable Development (SEDD) Province Dept., Moroccan Olive
Interprofessional Federation (Interprolive), Fez Oil Mill Cooperative, and Sidi Mohamed Ben
Abdellah University (USMBA)

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and OQutcomes of the Survey
a) Output 1: The effectiveness and superiority of the Oil Temperature Decompression Drying Machine
as an OMW recycling technology was verified.
<Achievement status>
Output 1 is deemed to have been largely achieved overall through demonstrations at the verification
site and publicity activities such as seminars. The achievement results are summarized below.

Effectiveness and superiority of dried OMW after processing in the Oil Temperature Decompression

Drying Machine

The olive oil milling season in Morocco was assumed to be from October to January in the initial
plan, but a drought limited the milling season to a few weeks in November and December. However,
in this period, an olive mill was visited and OMW extracted using 2-phase and 3-phase extraction
methods was collected. The collected OMW was processed in the Oil Temperature Decompression
Drying Machine set up at the project site in the Doukkarat Industrial Zone. As shown in the analysis
results below, it was confirmed that dried OMW can be manufactured to be used as animal feed or
fuel.
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Table 2: Composition analysis of dried OMW after processing in
QOil Temperature Decompression Drying Machine

Analysis item Unit Analysis result
Moisture g/100g 6.11
Solid g/100g 93.9

Ash g/100g 8.37

pH - 5.09

Fat g/100g 55.77

Protein g/100g 5.83

Fiber g/100g 42.00
Energy/Kcal kcal’kg 4,479.667

Source: Results of composition analysis commissioned by ABHS (sample collection: February 2023)

In comparison to other products, OMW discharged through the repeat extraction method has a
high moisture content, and thereby and has no value for use as feed or fuel in its untreated state. For
the rotary kiln drying method, the OMW cannot be dried uniformly, which also makes it unsuitable
for use as feed or fuel. However, this method is not widely used in Moroccan oil mils, and mills that
used this type of equipment in the past are no longer using it. The oil temperature decompression

drying method was confirmed to be superior in comparison with other products.

Effectiveness and superiority of second pressing oil extracted from wet OMW

In the initial plan, it was assumed that oil contained in the wet OMW would be extracted as second
pressing oil, giving added value as a recycled product. However, while it is possible to collect a small
amount of oil from the OMW as the medium oil for the Oil Temperature Decompression Drying
Machine, it was determined that it would be difficult to commercially sell the extracted oil as a
recycled product. The reason for this is that that many 2-phase mills have already extracted the
second pressing oil from wet OMW, and even if a small amount of third pressing oil is extracted by
the Oil Temperature Decompression Drying Machine, it would be difficult to sell it.

Furthermore, the 2-phase mills consume a large amount of water to extract the second pressing oil,
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causing an increase in OMWW. However, in the midst of drought-induced olive crop failure and the
continued rise of international prices for olive oil, the mills prioritize extracting as much olive oil as
possible to earn a profit over environmental considerations.

Based on the above, the effectiveness and superiority of using second pressing oil as a recycled

product is low.

Effectiveness and superiority of condensate (wastewater) collected after treating OMWW in the Oil

Temperature Decompression Drying Machine

As described above, 2-phase oil mills extract second pressing oil by adding water to wet OMW,
earning profits from its sale. However, they are also plagued with the problem of treating the large
amounts of OMWW generated in the extraction process. Since the evaporation and storage ponds
built by ABHS are intended for OMWW discharged from traditional and 3-phase mills, owners of
2-phase mills have added simple evaporation and storage ponds on their mill sites to store this
wastewater.

Therefore, in this survey, OMWW from a 2-phase oil mill was treated directly in the Oil
Temperature Decompression Drying Machine, and moisture equivalent to approximately 95% of the
input volume was recovered as condensate. The mill manager noted that the condensate could be
reused for washing olives, showing this result to have an extremely high level of added value.

The table below shows the results of the composition analysis of the condensate after treatment in
the Oil Temperature Decompression Drying Machine. The removal rate of SS (suspended solids),
BODS (biological oxygen demand), and phenols was 99%, indicating that the wastewater treatment
capacity of the Oil Temperature Decompression Drying Machine is very high.

Table 3: Composition analysis of OMWW before and after treatment in
Oil Temperature Decompression Drying Machine

Analysis items

Before treatment
(olive mill wastewater)

After treatment
(collected condensate)

Temperature - 20.0 C
pH - 3.22
Suspended solids (SS) 9,366 mg/l <4 mg/I
Biological oxygen demand (BOD5) 12,687 mg O2/I <5 mg O2/|
Chemical oxygen demand (COD) 28,800 mg O2/I 5,390 mg O2/I
Phosphorus (Pt) - <0.2 mg/l
Oil/fat (hexane extraction) - <5 mg/I

Phenols

(Polyphenol:
2,300-3,000 mg/l

Photos

3.08 mg/l

Source: Results of composition analysis commissioned by ABHS (sample collection: February 2023)
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In addition, when compared to other products, it was observed that OMWW cannot be treated in
sewage treatment plants because of its high concentration of phenols. Therefore, the only way to treat
OMWW in Morocco is through evaporation and storage ponds. However, it is difficult to secure land
for construction of these ponds, and due to the accumulation of solids in OMWW, the ponds can only
be used for about three years. Moreover, since the purpose of the ponds is to evaporate the stored
wastewater, it is also impossible to reuse the wastewater.

In contrast, with the oil temperature decompression drying method, it is possible to directly treat
OMWW, which has a high environmental impact and cannot be treated in sewage treatment plants,
while also collecting the moisture contained in the OMWW as wastewater (condensate) in a short
period of time. Furthermore, compared to evaporation and storage ponds, the oil temperature
decompression drying method can be set up in a region with a high concentration of oil mills, which
contributes to reducing OMWW transport costs and CO? emitted during transport, giving the method

a high level of effectiveness and superiority.

OMWW evaporation and storage ponds built by ABHS |;1 the}pro)vince f Sfereknes
(left: satellite photo)

Effectiveness and superiority of dried products when processing food waste other than from olive mills

For use in oil temperature decompression drying plants outside of olive pressing season, the oil
temperature decompression drying machine was used to process three types of food waste: animal
intestine waste from animals (pig and sheep intestines) obtained from a sausage casing factory, orange
peels (waste from orange juice production), and coffee grounds (waste from restaurants). The results
confirmed that this type of food waste can be appropriately dried in the same way as olive mill waste.
Additionally, analysis of the dried intestinal waste after processing confirmed that it has a high protein
content (24.63 g), as shown in the following table, giving it potential for high-value usage as an

ingredient for livestock feed and pet food.
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Table 4: Analysis results of dried intestinal waste after processing in the Oil Temperature
Decompression Drying Machine

ltem Unit Analysis result Photos
Moisture g/100g 1.09
Solid g/100g 98.9
Ash g/100g 27.88
pH - 6.01
Fats g/100g 39.12 1 ’l
Protein g/100g 24.63
Fiber g/100g <0.5 !

( Drying and @ Dried intestines in
dehydrating powder form

Source: Results of composition analysis commissioned by ABHS (sample collection: February 2023)

According to the owners of the sausage casing plants in Fez, the volume of animal intestinal tract
and meat waste is expected to increase in Morocco in the future, but they have no technology to
properly dispose of it. Currently, it is mixed with general waste for disposal. From the perspective of
food loss, it is possible that more attention will be paid to recycling this waste in the future. We will
continue to collect information on this matter after completion of the Project.

In addition, olive cultivation in 2022-2023 milling season was the year most severely impacted by
a drought that has continued since 2018. A heat wave in the summer and low rainfall amounts in the
autumn and winter caused a significant decrease in olive production, and olive oil prices soared to
more than double those of the previous year, causing upheaval in the market. The head of the olive oil
cooperative in the Sefrou region, where the partner mill is located, and other olive oil stakeholders
commented that this milling season has been very tough for business because of the difficulty in
obtaining good quality olives. In particular, they stated that the annual olive harvesting period (which
is also the milling period) has been getting shorter every year due to the recent effects of climate
change. Since a shortened milling season also impacts the annual utilization rate and profitability of
Oil Temperature Decompression Drying Machines, it is important to combine OMW processing with
the processing of other food waste in order to increase the machine’s effectiveness.

However, if a very large amount of OMWW discharged from olive oil mills is treated in the Oil
Temperature Decompression Drying Machine, it is not necessary to process other food waste along

with it, since this would be a volume sufficient for year-round operation.

b) Output 2: The Moroccan side correctly understood the information and technology behind OMW
recycling using an Oil Temperature Decompression Drying Machine and a system was built for
sustainable use of the proposed product and technology.

<Achievement status>
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Output 2 was largely achieved with the full cooperation of ABHS. The achievement results are

summarized below.

Preparation of operation and maintenance manuals for the Oil Temperature Decompression Drying

Machine
The first draft of an operation manual for maintaining the Oil Temperature Decompression Drying
Machine was prepared in January 2020. Subsequently, the Project had to be suspended until December
2021 due to the COVID-19 pandemic, but in June 2022, the first drafts of operation manuals showing
the entire series of processes from drying OMW in the Oil Temperature Decompression Drying

Machine to producing recycled products such as feed and fuel were prepared.

The final versions of the manuals were finished at TS| T

" Ingfrucion Manuel |-

the time of equipment handover in July 2023. Thirty

copies of each were printed, bound, and submitted to
ABHS.

Since the Oil Temperature Decompression Drying

Machine consists of several devices and multiple

valves, nameplates written in French and Arabic | Left: Operation manual for maintenance;

Center: Operation manual for producing recycled
were affixed to each device. Additionally, each valve products fFr)om OMW: P grecy

was numbered to avoid confusion during operation. | Right: Operation and maintenance manual for
boilers

As a result, ABHS engineers found the manual very

easy to understand.

Training for operation and maintenance of the Oil Temperature Decompression Drying Machine

Classroom training was held for ABHS engineers to allow them to learn about the structure and
principles of the Oil Temperature Decompression Drying machine. In addition to this, each time the
Japanese team visited, hands-on training using the manuals mentioned above was conducted to check
their technical proficiency. In particular, they were given repeated instruction on the basics of
operating the dryer using water instead of OMW, and were given strict guidance on the importance of
managing temperatures and time, as well as keeping records. As a result, technical skills have been
transferred to ABHS engineers, enabling them to properly operate and maintain the Oil Temperature
Decompression Drying Machine.

It was decided by ABHS that in the near future, the Oil Temperature Decompression Drying
Machine will be reassigned to Sidi Mohamed Ben Abdellah University (USMBA) in Fez, and project
activities conducted by the Japanese team will be taken over by the university. Therefore, training on
the operation of the Oil Temperature Decompression Drying Machine was also provided to professors
from the university during the field survey in July 2023. In addition to research on recycled products
made from OMW, the professors will continue the research on collecting condensate from OMWW

and its reuse.
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20 Jan 2020: Operation and
maintenance training for ABHS

b N |
14 Dec 2021: ABHS engineer
operating the open/close valve on the

14 Dec 2021 ABHS engineers
operating the open/close valve on the
cooker

engineers

=

4

07-08,10 Jul 2023: Operation and
maintenance training for Prof. ZAITAN
(right) and Prof. LAHRECH (left) of the
USMBA Faculty of Sciences and

07-08,10 Jul 2023: Prof. ZAITAN
operating the open/close valve on the
cooker during operation and
maintenance training

07-08,10 Jul 2023: Prof. LAHRECH
operating the press while checking the
voltage on the control panel during
operation and maintenance training

Technologies

A system for cooperating with local companies for maintenance and obtaining spare parts, etc. will be
established.

The Oil Temperature Decompression Drying Machine introduced for the Project consists almost

exclusively of equipment made in Japan, but there will be no problems in using the spare parts that
can be procured in Morocco, if necessary. ABHS and USMBA, which will take over the project, have
an accurate understanding of the principles and structure of the Oil Temperature Decompression
Drying Machine and the specifications of the various devices; therefore, spare parts that can be
procured locally can be selected at their discretion. It should be noted that unless there is a major

operational error, the main parts will not need to be replaced within the next 10 years.

-_—

10 Jul 2023; Participants of the handover ceremony; Mr. ITO, Mr.
BOURAK, Ms. MIZANE (Vice-Director of ABHS, Ms. BILRHA
(Chief of Water Quality, Department of Water), Engineers of
ABHS, and Eco-stage Engineering

10 Jul 2023: Mr. BOURAK,; Director of ABHS, and Mr.
NAKAZONO, President of Eco-stage Engineering,
sign the certificate of handover in the presence of Mr.
ITO, Chief Representative of JICA Morocco.
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¢) Output 3: Infrastructure was built for the sustainable use of OMW recycling technology in Moroccan
oil milling regions using the Oil Temperature Decompression Drying Machine, and a Project
Development Plan was formulated to develop business, centered on the operation of OMW recycling
plants.
<Achievement status>
For Output 3, a business model that differs from the business development originally envisioned
will be proposed. This is based on the results of the activities from Outputs 1 and 2, the impact of
climate change on the Moroccan olive oil industry in recent years as well as the challenges of
competitive pricing. The status of achievement is thus judged to be moderate. Achievement results are

summarized below.

Activities to publicize methods of recycling OMW through oil temperature decompression drying

To publicize the outputs of the Project, demonstration and seminar activities were conducted during
visits to Morocco in December 2019, January 2020, June 2022, December 2022, and May 2023. As a
result, about 200 Moroccan stakeholders (from oil mills, local government, academic institutions, and
the food processing industry, etc.) visited the project site in the Doukkarat Industrial Zone and had the
opportunity to see demonstrations of the treatment processes for OMW and OMWW using the Oil
Temperature Decompression Drying Machine. Additionally, at the 15th International Fair of
Agriculture in Morocco (SIAM) held in May 2023, a seminar was jointly organized by JICA and
ABHS to report the outcomes of the survey. This seminar was attended by about 60 people representing

oil refining organizations, olive industry stakeholders, and researchers.

T os¥

L A g: 21 .
04 May 2023 : Seminar for reporting results and study tour held at the 15th | 03-06 May 2023 : Exhibition booth at
International Fair of Agriculture in Morocco (SIAM) SIAM

In addition, the dried OMW, dried animal intestine waste, and collected condensate obtained during
the demonstrations were distributed as sample products on site. Pamphlets with product information
were also prepared according to the stage of the dissemination and verification activities at the time,
and distributed as widely as possible.

As aresult, the idea that an oil temperature decompression drying method developed in Japan could
be used to processed wet OMW received a certain amount of recognition, leading to more inquiries
regarding purchase price.

On the other hand, since the price of an industrial-scale oil temperature decompression drying plant

is about three billion yen, it was noted that purchase by a private company would be difficult. Therefore,
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it would be challenging to sell Oil Temperature Decompression Drying Machines directly to private

oil mills, as was originally envisioned.

Establishment of a viable business model

In the initial plan, it was envisioned that a business platform for recycling would be built, consisting

of olive oil mill stakeholders. This platform was to be

used to operate a plant for recycling OMW. However, Original plan

the olive oil milling industry’s willingness to invest in
. . Drying/Recyclin
the environment has been significantly reduced due to e

a drought that has persisted for four years since 2018,
making it unrealistic to establish a business model with
) . . . Extraction of second  Collecting

the industry at its center. Additionally, since the | pressing oil wastewater (condensate)

. . . . . . /Disch t i
penalties for illegal dumping of industrial waste in senarge fo sewage pipe
Morocco are not as strict or as thoroughly enforced as 1

in Japan, it is difficult for private oil mills to recognize | Latest Plan

appropriately
Treating OMWW

that they should bear the cost of processing OMW and

Drying/Recycling

OMWW. Under current conditions, it would be more OMW

Collecting/Reusing
wastewater
(condensate)

realistic for an OMW and OMWW processing plant to
be operated as a public project.
On the other hand, as extreme weather events such Extraction of second

. . pressing oil
as droughts, heat waves, low rainfall, and wildfires are

Figure 3. The sales strategy for the Oil
Temperature Decompression Drying Machine
in Morocco, the general public is becoming more and | (Original/Latest Plan)

no longer special events, but rather annual phenomena

more concerned about water resources in particular. Therefore, it is expected that not only public
investment, but also private investment in water infrastructure will increase. Thus, the sales strategy
for the Oil Temperature Decompression Drying Machine has been changed to one that has two
functions: drying/recycling OMW and appropriately treating OMWW and collecting/reusing
wastewater. At this time, the business model assumes that a public-private partnership company for
processing OMW and OMWW will be funded by the Moroccan Ministry of Equipment, Transport,
Logistics, and Water, ABHS, local governments, Moroccan public companies and foundations, and

private companies, and will be operational by 2023, the target year for the SDGs.

Formulation of short-term and medium-to-long-term business development plans

About 1,000 oil mills are estimated to be scattered throughout Morocco’s olive-growing regions.
Therefore, the plan for business development through 2030 is to target the Sebou Hydraulic Basin
region, where approximately 40% of the country’s olive oil mills are concentrated, and where the
damage from OMWW pollution is particularly severe. In addition, based on the results of this survey,

a sales plan and income/expenditure plan up to 2030 were also formulated.
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(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

As mentioned above, the Oil Temperature Decompression Drying Machine will be re-assigned from
ABHS to Sidi Mohamed Ben Abdellah University (USMBA), which will take over the work done by
the Japanese team. In addition to conducting research on products from recycled OMW, USMBA will

also continue research on the recovery and reuse of OMW.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the
Product in Morocco
The business development envisioned will promote growth in the appropriate processing of OMW,
which carries a heavy environmental load, and enable the production of recycled products from OMW.
This is expected to reduce the negative environmental impact on the entire region and contribute to the
sustainable development of the olive industry, and in turn, the sustainable development of local cities.
It is also expected that the olive milling industry and private investors will be encouraged to enter the
business of OMW recycling, setting a precedent for private sector-led efforts in reducing the pollution
problems caused by the olive industry. In addition, the reuse of wastewater from the olive industry could

be promoted as a way to mitigate water risks.

(2) Lessons Learned and Recommendation through the Survey

Through the publicity activities of this survey, it became evident that there are private companies and
economic interest groups, such as Groupements d'Intérét Economique (GIE), that are willing to begin
using the Oil Temperature Decompression Drying Machine. Although the Oil Temperature
Decompression Drying Machine will be reassigned to USMBA, it is recommended that use of the
machine not be limited to USMBA, but that regular demonstration activities be continued for private
companies, GIE, academic institutions, and local governments, as the machine has a high public value.
In order to maintain the public nature of the equipment, it is recommended that ABHS and the university

continue to work together and that ABHS continues to provide financial and technical support as needed.
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Appendix 1: Outline of the survey

Verification Survey with the Private Sector for Disseminating Japanese technologies for Recycling
of Olive Mill Waste by use of Oil Temperature Decompression Drying Machine
Eco-stage Engineering Co., Ltd., Fukuoka, Japan
Suntech Co., Ltd., Kagawa, Japan

Impact on the Concerned

Concerned Development Issues in
Morocco

Proposed Products/Technologies .
Development Issues in Morocco

6 Verifying this method for making recycleb
product from olive mill waste, a water
resource contaminant, will push the olive oil
extraction industry to start olive mill waste
recycling businesses and reduce olive industry
pollution.

» Reuse of wastewater from the olive industry is

promoted as a method to reduce water risk m

Morocco.

Establishing recycling technology for olive

mill waste will promote construction of the

olive pomace recycling plants the Moroccan

government desires. )

Outputs and Outcomes of the Survey
second pressing olive oil from olive mill waste,

and then manufacturing feed and fuel etc. from » Japanese Companies hope to sell OD

the depleted olive pomace. In addition, the Survey Overview temperature decompression dryer kits to the

recycling method of wastewater collected in the 50 olive pomace recycling plants that the

drying and dehydrating process will be studied. Moroccan government plans to  build
» Through training, promoted understanding of nationwide.

knowledge/technology for using said dryer to > Research on the reuse of condensate

recycle olive mill waste and established a system collected from oil mill waste and oil mill

for spreading the technology. .
» Foﬁnulate(,ig a bus'messgy plan, centered on wastewater is expected to make progress.
operating a olive mill waste recycling plant > Based _from Morocco, we hope to break out
K on the international market. /

\ installed with said dryer. y,

g While increased olive oil production has i@
positives. such as creating Moroccan jobs,
extraction plants discharge high volumes of
olive mill waste and olive mill wastewater at
detrimentally high environmental loads to the
soil and water resources.

» Processed properly, olive mill waste can be
converted into high value-add recycled product.
Currently., however. these methods are unknown
an it is treated as agricultural waste.

Q Olive mill wastewater is not recycled at all.

Implemented Activities in the

Survey

(Veriﬁed the effectiveness and superiority %
recycling technology by activating an oil
temperature decompression dryer to extract
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Appendix 2: Progress Schedule (1/2)

2019 2020 2021

Activities 2345|678 9101121234567 ]|8|]9]10]1]12|1]2]3]4]5]6

1 Verify the usefulness and superiority of the Oil Temperature Decompression Drying Machine
as an OMW recycling technology in the Doukkarat Industrial Zone in Fez.

141 the Oil Te Dy Drying Machine in a Japanese plant.

Ship the Oil Temperature Decompression Drying Machine from Japan to Morocco by ENEEEREEEE
1-2 marine transport and deliver it to the target area. Japanese engineers will manage and

direct these efforts, installing and operating the equipment.

1-3 Formulate annual verification plans and a monitoring and evaluation plan.

4 Establish a joint olive oil extraction plant in Doukkarat Industrial Zone to provide OMW for
use in the verification site.

Duration|of|Activjty Suspensijor

Explain and obtain consent on a method of recovering OMW for the joint plant described
1-5 in 1-4. In order to avoid contamination of the OMW, the OMW will be collected at the
centrifuge outlet and transported to the verification site in specified containers.

Feed semi-dry and wet OMW into the Oil Temperature Decompression Drying Machine to| 1
1-6 verify in the presence of Moroccan officials that the equipment can produce second
pressing olive ol from both types of OMW.

Evaluate the second pressing olive oil and depleted olive pomace for quality to study how
1-7 to add value and develop products. This study will include students at the national
university in Fes and rural women groups.

8 Distribute the recycled products to the stakeholders, reflecting their feedback in product
development.

In the interest of recycled product qualtty, processing time, environmental measures,
1-9 operation, and mair the Oil e D Drying Machine
method will be verified and compared against physical extraction and solvent extraction.

1-10 Report progress to the joint coordinating committee and receive feedback.

2 Have the Morocco side correctly understand the knowledge and technology behind OMW
recycling and build a system for i use of Oil T De ion Drying
[Machines in Morocco.

21 Establish a committee to follow verification survey implementation through from start to |
finish

22 Formulate annual O&M Plan for ABHS and training programs for ABHS staff and other u ]

g Prepare operation and maintenance guidelines for the Oil Temperature Decompression Ll
Drying Machine and its ancillary equipment. lF

Prepare separate operating manuals for Oil Temperature Decompression Drying Machine n ‘.
operators for each recycled product. l

= Conduct Oi Temperature Decompression Drying Machine operation and maintenance
training for ABHS staff and operators.

y Update and finalize the guidelines and manuals based on factors including product quality ] n
and operator skill [ L]

27 Build a system for cooperating with local vendors to procure consumables and spare

parts.
3 Establish i for i use of Oil D Drying
Machines in Morocco and formulate a Project Development Plan around which OMW recycling
plants can be operated.

3-1 Prepare pamphlets and newsletters to promote OMW recycling methods to the public.

32 Build a recycling business platform comprising the local governments and olive oil
cooperatives within the ABHS jurisdiction

Conduct study tours and seminars for stakeholders, including Morocco government
officials, olive oil producers, investors, and donors.

3-4 Establish a business model for running OMW recycling plants.

3-5 Formulate short-term and medium-term Project Development Plans.

I /. ctivities in Japan
| A ctivities in Morocco
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Appendix 2: Progress Schedule (2/2)

Activities

2021

2022

2023

11

12

11

12

1 Verify the usefulness and superiority of the Oil Temperature Decompression Drying Machine
as an OMW recycling technology in the Doukkarat Industrial Zone in Fez.

11 the Oil T D¢

Drying Machine in a Japanese plant.

Ship the Oil Temperature Decompression Drying Machine from Japan to Morocco by
1-2 marine transport and deliver it to the target area. Japanese engineers wil manage and

direct these efforts, instaling and operating the equipment.

1-3 Formulate annual verification plans and a monitoring and evaluation plan.

Establish a joint olive oil extraction plant in Doukkarat Industrial Zone to provide OMW for

4 use in the verification site.

Explain and obtain consent on a method of recovering OMW for the joint plant described
1-5 in 1-4. In order to avoid contamination of the OMW, the OMW will be collected at the
centrifuge outlet and transported to the verification site in specified containers.

Feed semi-dry and wet OMW into the Oil Temperature Decompression Drying Machine to|
1-6 verify in the presence of Moroccan officials that the equipment can produce second
pressing olive oil from both types of OMW.

Evaluate the second pressing olive oil and depleted olive pomace for quality to study how
1-7 to add value and develop products. This study will include students at the national
university in Fes and rural women groups.

Distribute the recycled products to the stakeholders, reflecting their feedback in product

8 development.

In the interest of recycled product quality, processing time, environmental measures,
1-9 operation, and mai the Oil Te Dy ion Drying Machine
method will be verified and compared against physical extraction and solvent extraction.

1-10 Report progress to the joint coordinating committee and receive feedback.

2 Have the Morocco side correctly understand the knowledge and technology behind OMW
recycling and build a system for sustainable use of Oil Temperature Decompression Drying
Machines in Morocco.

21 Establish a committee to follow verification survey implementation through from start to

2.2 Formulate annual O&M Plan for ABHS and training programs for ABHS staff and other

Prepare operation and maintenance guidelines for the Oil Temperature Decompression

3 Drying Machine and its ancilary equipment.

4 Prepare separate operating manuals for Oil Temperature Decompression Drying Machine
operators for each recycled product.

g Conduct Oil Temperature Decompression Drying Machine operation and maintenance
training for ABHS staff and operators.

Update and finalize the guidelines and manuals based on factors including product quality

28 ng operator skil.

27 Build a system for cooperating with local vendors to procure consumables and spare
parts.

3 Establish infrastructure for sustainable use of Oil Temperature Decompression Drying
Machines in Morocco and formulate a Project Development Plan around which OMW recycling
plants can be operated.

3-1 Prepare pamphlets and newsletters to promote OMW recycling methods to the public.

32 Build a recyciing business platform comprising the local governments and olive oil

within the ABHS jurisdiction

_ Conduct study tours and seminars for stakeholders, including Morocco government
officials, olive oil producers, investors, and donors.

3-4 Establish a business model for running OMW recycling plants.

3-5 Formulate short-term and medium-term Project Development Plans.

I ctivities in Japan
I Activities in Morocco
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Appendix 2: Manning Schedule (1/2)

81

=
£ ifi-
key Name Assignment '8 | Company Name Cla:slﬁ N;:ro:co N.?..cf 2019 2020 2021
no- S cation | MNapan | Trip ™5 3 4 5 6 7 8 9 [ 10 ] 11 [12 ] 1] 2 3 4 7 ] 10 ] 11 ] 12 1 2 3 4 6 10 [ 1
Morocco| 2 ‘ [
14days)| (5days) | (164
4 NAKAZONO |Team Leader/Business 3 Eco-stage Proposed (14ays)| (Sdays) 1602y
Eiji development 1 Engineering Company
Japan
(3days) | (10days)| (7days) | (5days) | (5days) | (7days) | (1days) | (1days) | (2days) | (3days) | (3days)| (2days) | (1days) 0.5days)| (2days) | (1days) | (2days) | (1days) | (0.50ays) | (1days) | (0.5days) (1days)
Morocco| 0
Design, estimates, Proposed
2 [AOKIHiromi |production 1; business 4 [Suntech Co., Ltd. Con:)pan
development 2 Y
Japan
(3days) | (2days) | (2days) | (2days) | (3days) | (3days)
Morocco| 2
. 14days)| (5d
NAKAZONO \nslalleql.upment,rqanage Beosiz A (14days)| (5days)
8 Ryuta o KR 8 Engineering Company
guidance 1
Japan
(2days) | (2days) | (2days) | (2days) | (3days) | (days) | (1days) | (1days) | (2days) | (1days) | (3days)| (2days) | (1days)
Morocco| 2
NAKAMURA |Design, estimates, Proposed (14days) (5days) |(16days)
40, " 5 [Suntech Co., Ltd.
Hiroyuki production 2 Company
Japan [ | [} |
(2days) | (10days) | (7days) | (10days) | (5days) | (7days) (2days) | (5days) | (2days)
X Morocco| 1
HIGASHI Install eqylpment, rqanage Beosim A (16days)
s Katsumi s KR g Engineering Company
guidance 2
Japan
(2days) | (2days) | (2days) | (2days) | (5days) | (5days) (2days) | (2days)
Evaluating organic waste
recycling plan/skills, Morocco, 7 (14days)| (9days) (14days)| (5days) |(16days)
6 KANEKO z:ﬂlm:‘ginsynsnlem:o;“t 3 Earth & Human Extemal
Machi SSSMINALNG procicts Co. consultant
and skills, formulating
business development Japan 8§ B
project plans (2days) i i (1days) | (2days) | (4days) | (1days) | (1days) | (2days) | (1days) | (2days) | (2days) | (2days) (0:5days), (2days) | (1days) | (2days) | (1days) (1days)
Morocco 14
No. of Trip
Total
Japan




Appendix 2: Manning Schedule (2/2)

82

ke, 2 Classifi- |Morocco| No. of Total Total
noy Name Assignment ‘8 | Company Name cation JJapan Tr.i 2021 2022 2023 Number of | Number of
: © P P12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 1 8 9 10 1 12 Days MM
Morocco| 2 [ ] 440 147
9d
1 NAKAZONO |Team Leader/Business Eco-stage Proposed (9days)
Eiji development 1 Engineering Company
Japan | inl i1 1nl 1160 5.80
(1days) | (1days) | (1days) | (1days) | (2days) | (2days) | (1days) | (2days) | (2days) | (1days) | (1days) | (5days) | (5days) | (2days) | (1days) | (3days) | (2days) | (2days) | (3days) | (7.5days) | (8days) | (3days)
Morocco| 0 0.0 0.00
Design, estimates, Proposed
2 |AOKI Hiromi |production 1; business | 4 |Suntech Co., Ltd. Con:pany
development 2
Japan 23.0 115
(1days) (2days) (3.5days) | (2days)
Morocco| 2 N 470 157
i 9d
NAKAZONO Install equlpment,‘ S Fieszd (12days)| (7days) (9days)
3 manage construction, 6 S
Ryuta d N Engineering Company
operation guidance 1
Japan 101 770 3.85
(2days) | (2days) | (1days) | (2days) | (2days) | (1days) | (1days) | (5days) | (5days) | (2days) (3days) | (2days) | (2days) | (3days) | (6days) | (8days) | (3days)
Morocco| 2 35.0 1.16
4 NAKAMQRA De5|gn,.est|mates, 5 |suntech o, Ltd. Proposed
Hiroyuki production 2 Company
Japan 50.0 2.50
NP Morocco| 1 16.0 0.53
HIGASHI ns equlpmen,‘ Eco-stage Proposed
5 n manage construction, 5 S
Katsumi " N Engineering Company
operation guidance 2
Japan 22.0 1.10
Evaluating organic waste .
recycling plan/skills, Morocco| 7 N [ § | 162.0 540
building system for (8days) (5days) | (16days)| (7days) (1days) | (8days) | (17days) (15days)| (1days) | (5days) |(12days), (9days)
KANEKO ) e Earth & Human Extemal
6 " disseminating products | 3
Machi . N Co. consultant
and skills, formulating
business development Japan ' | 520 2.60
project plans (1days) | (2days) | (1days) | (1days) | (2days) | (2days) | (1days) (2days) (2days) (2days) | (4.5days) | (4days)
Morocco | 14 Number of MM or yforocg 304.0 10.13
Proposed Company|
No. of Trip +External
Total Consultant
(Morocco+Japan)
Japan Total Japan 340.0 17.00
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