APPENDIX 2. STUDY ON WASTE EDUCATION
2.1 Current Enfiroﬁ_lﬁe'nt'al Education in Schools
1)  School Eduecation System

Existing school education system in Romania can be sum'ma'rized as in the following
chart. Children enter primary schools at the age of 6 years, New school term begins
on 15th of September. There arc 980 schools of all kinds in Buchatest.

1. Compulsory Education _ .
Primary Schoo! 4 ye:ars from 1st to 4th grade
Secondary School 4 years fromy Sth to 8th grade

2. Non-Compulsory School = =+

High School 4 years from 9th to 12th grade

or Vocational school * 4 years i

After high school | e
University 4, 5 or b years depending on faculties and specialties o
or College 2 years e

2)  Administration in charge of Education

Ministry of Education is a respensible organization for schoot education. "]‘ﬁciMinistrff
prepares General Education Plan which defines all the contents of curriculﬁm and

~ revises it every year. The plan is composed of two parts. The first part is the general |
plan of each subject with a necessary number of classes a year. In the second part,
each curriculum is allocated to an appropriate grades. Department of Compulsory
Education in the ministcy manages and controls a curricutum for compulsory schools,

As local delegation of the ministry, Education Inspector Office is allocated in cach
prefecture. In Bucharest, Inspector Office of Bucharest controls school education in
Bucharest. The Inspector Office has each sector office in each 6 sector of Bucharest, -
and give necessary instructions to each schools through these sector offices.

3) Current Curriculum concerning Ecology
A classroom coordinator is assigned for each classroom among teachers. Each
classroom coordinator prepares general schedule of the curriculum for whole year, and

also prepares detailed schedule every 3 months. This schedule containing numbers of '
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classes fot each subject must comply with general guidelines of education provided by
the Ministry of Education. Methodological Commission of each school examines this
schedule which is responsible fo_r the arrangement and control of the curriculum.

At present, neither Inspector Office nor the Ministey of Education do not have a special
department for environmental education. In compulsory school, the environmental
education is basically included in the general cducation classes which is for moral,
culture and sports.

Genem’_l.civic education starts at 2nd grade and continues until 8th grade in a
compulsory school. In the primary school (1-4 grade), knowledge of environment and
the importance "to keep cleanliness" is taught.

In the secondary school (5-8 grade), each classroom coordinator has a class for general
education once a week, and environmental topics are also dealt with in the class. In 8th
grade, ecology class is held in current _curriculum. Besides, technical education classes
for each grade has began from this year, which contains both theoretical and practical
classes, also includes a part of environmental education. New curriculum for
environmental education for 5th grade of computsory school is being prepared under
the reform of the school curriculum to be mentioned below. -

Apart.from school classes, collection of recyclable material has been promoted as a part
of school education. |

* In the high school (Lice, 9-12 grade) also there is a general education class once a
week, in which environmental education. is conducted. Optional class for
enviconmental education is also held, as the curriculum of high school is composed of
 three categories, compulsory, selective and optional classes.

4) - Reform of Educational Curriculum

At prcscnf,-reform of school education cuericulum is in progress. New law on
education has just been appfovcd by the Senator's House.. This was announced on
"MQDilOﬂlll O_ﬂcial" dated 31 July, as "Education Law (Legea Invatamantului)” which
will be in force on 4 September. New currié_u!um for school education is now under
prcpaiat_i_on. in which _é:éo_logical and environrhent_al education will be more emphasized
than ever. Each School's discretion on the curriculum is enhanced by the law. For
example, each school can adopt fwe altemalive textbooks by its selection. - .
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2.2 Pilot Study for the Promotion of Waste Education for. Children
1)  Purposes of Waste Education

A main purpose of waste education is to strengthen the citizens' awareness of the
importance of thie clean and sanitary environment and necessily of the citizens'
cooperation for it. The cooperation required on the part of the citizens include thc
following: o

1. Improvement of waste discharging manner

2. Prevention of scattering waste

3. Active participation in recycling activity

Although Sanitary Norm of Bucharest defines the citizens' obligatioﬁ to keep
environment clean, no concrete measure is defined under this article. Waste education;
as a part of environmental education, contributes to the enhancemcnl of ihe citizéns"
awarcncss to keep environment clean. ' '

2) - Selection of the Metliod for Waste Education - :

The Study Team considered two possible ways of waste education, schoo! education

and public relation to citizens. Bach way has its advantages and disadvan'!agcfs. The

Study Team chose school education in compulsory education as' a way of waste
education in this study, considering the advantages of school education. It is very

important to leach children the importance of public sanitation in school classes.

3) Cooperation by Educational Administration -

Approval and cooperation by administrative organizationé on school 'edu.ca'tic'm are.
indispensable to incorporate waste education program into school education, ' The
Study Team and the municipality of Bucharest had discussion with Department of
Compulsory Education of the Ministry of Education. The Study Team proposed the
preparation of waste education matenal and implementation of waste education class as:
a pilot study in some schools i in Bucharest, ’1he depariment approved the proposa! and"
advised the Study Team to discuss the program with Bucharest School Inspector:
Office, the tocal ‘delegation of the Ministry of Education, which is in charge of
administration of school education in Bucharest. The Study Team's proposal was
- accepled by this Inspector Office. Unfortunately, schools are in summer vacation until
the midst of September. The waste education class as'a pilot study will be held after’
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October in cooperation with the Inspector Office by using waste cducation material
prepared by the Study Team.

4) Selection and Pl_'oductlon of Materlals for Waste Education

The Study Team proposed the Inspector Office the following four types of materials,
posters, video movies, slides with text and tcxtbook, and examined which is suitable
for the waste cducation class, considering the educational situation in Bucharest. In
conclusion, posters and a video movie were chosen. According to the Inspector
Office, video decks are available in schools in Bucharest for this video movie. Posters
will be put on the wall in schools.

The Study Team proposed the following threc messages to be presented in the video
movies. | '

1. Let's know the lifc cycle of waste
2. Let's keep our environment clean
3. Lel's pasticipate in the recycling activity

These messages are examined and approved by the Inspector Office. Then, a scenario
of the video movie was prepared in Romanian by a Romanian writer to present these
messages. - The scenario was prepared to be'al_lraclive to Romanian children. The
~ Inspector Office reviewed the scenario and gave useful advises to the Study Team. The
scenario is altached to the Appendix. Shooting of the video movies was conducted in
the second week of August under cooperation by a high school "Liceul Gheorghe
Lazar”, and editing process proceeds at present. '

Some sketches are prepared by a Romanian painter based on the above messages, from
which the best two were selected through the discussion between the Study Team and
the Inspector Office. Original drawings of these selecled sketches were prepared.
- More than 1,000 copies of the p@)s!crs will be printed after completion of the drawings.

5) : Usage of these Movies and Posters

Severat copies of the video movie are made and it will be presented to school children
. in the school assigned by the Inspector Office as a model scheol for a pilot program.
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“The posters are distributed all the comipulsory schoots and are put on the wall, These
-poster also can be utilized as an educational material when waste education class is
held.

The material preparation in this study only initiate waste education in a long term. It is

desired that such waste education program i$ incorporated to other énvironimental
education program efficiently. o SR SR '
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: VIDEQO SCREENPLAY
(JICA STUDY TEAM - BUCHTAREST 1995)

Crcatcd by: Eugen Ciocan
Dialogues: Radu Ioncscu

and
Cristina Tautu

L Exterior, Noon,
Afar we sce a school. We hear a bel ringing.

l_I. : Gcnéric'.-‘ |

111, I*,x{erlm cilru:l Noon

A slrcct Waslc litter. We sce a man dppmdchmg auompamcd by a boy who unwraps a
chocolate. On coming closer, lhe boy litters the wrapper He cats the chocolate
cohtinuing to walk Bechind, bloc,ks of Mats. . -

- IV. Infcrior - E xtcrlor. House of the child, After-noon.

The child sits at the window, He Iaunchcs a papcr planc He follows it wnth hlS cyes,
happily, as it flics. The plane lands on @ green space. U is not the only one.

V. Interior. Kitehen, Evenin £ -sunsct
The child, Adrian, sits at the table with his mnlh:.r and father. He has JllSt ﬁmshcd
caling.
ADRIAN: Thank you for dinner. I'm going out.

» - MOTHER: Adrian, please throw away the garbage.
VL. Exterior, Inf ront of the house, Evening - sunset.
Adrian comcs oul with a buckel in his hand, Some children play with a ball that sirays
towards Adrian. ‘The child abandons the bucket and runs towards the ball, kicking it hard.
He then takes the bucket and tips it in the street unto a pile of waste. In the wastc we can
obscrvc botllcs papus and metallic soft drink cans.

Vlf. Intcrlor. A(lri'm S room \Ilg,hl time, -

Adrian is in hcd Hc sloeps Hns molhu kisses hlm Shc then swnchcs off thc bed lamp.
Closer frame on Adrian’s face. :
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VIII, Interior. Morning,

The blind is ra:scd and a bright hghl comes mto thc room. Somcone dresses smartly, but
we cannot sce who it is. S

IX. Exterior. Morning,

We are coming slowly towards the school. We hear the bell ringing. Through a fondue
scene we gel Lo,

X. Interior, School, morning.

.................... the interior of the school; on one of the corridors. - The doors of the
classrooms arc hurricdly closed. The camera moves through the deserted ¢orridor. From
around a corner, we sce the fect of a teacher. The camera follows him, still setting the
feet of the teacher as a detail, until he enters a classroom. He lays the register on the
table. Up Lo now, the only visible things were details: hands, legs: From the register, the
camera moves up to the teachei’s face. Its Andrei, very scrious, dressed neatly. The
child looks at the class, which itselfl has not been seen so far. ‘The class is made out of -
women and men, over 40 years of age. On the whole sequience, all will behave very -
scriousty, without trying to imitate children. “The teachier” will move along through the
classroom, : ' .

’lcachcr Wha! have you prnparnd for today ?

Andrei looks at lhc class. They all look pn.ocwprcd as though lhcy havcn t heard lhc o

question.
r'l‘cachcr: Muregan ?
The pupil staﬁds ub. tryiﬁ;g loﬁain linm.
| Teacher: Okay. Leave it Sii {iowﬁ. (‘.[ le turns to lhc. rc-:st.bf thc_ class) ffautu!
Tautu: The waste. . )
Teacher: That's righl.. l «t’s SLU Whal pmducts docs xvaglc contain 7
Tautu and other vokcs Papcr tc:l(mc ‘ plasltc matcnals, metais |
Teacher: And ? Anything clse ? (‘snluno) This tablc (hc shows lt), what wnH 1t
become? Waste! My clothes, yours; what will we do with them when they won't

be good to us anymore ? Wc throw lhu‘n away ! Whal wﬂl lhcy bc ?

Adulf chorus- Wastc'
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Teacher: All objeets thal surcound us will soonce or later become waste.
Good...Now tcll me, what happens to the quantity of waste?

A man: [t falls.
A worhan : (looking at somcone who cats) It grows!
'1 cacher: Why 7
A vo!cc Becausc we cat ThoIC. (lau ghs)
% Teachcr - Somcthing tike that... . Actually, we usc more and more objects, we
“throw thein away, we buy others. And so we generate more waste, In-
addition we are more and more; the population of the Planet grows so

the quanuly of wastc grows

In lhe class, there cnter thrcc chlldrcn two boys and a girl. Thcy have a video camera
and a mlcrophone

"lcachcr How has it bun gom;: 7

The chlldron do not have time to answer because lhcy have begun (o mstall the TV. The
girl comes and whispcrs something lo the teacher.

lcachcr We w:ll sce sonte pictures {ilmed hy Elena and her fncnds
Andrcl goes back 1o his la‘ole. Elcna remains alone in front.

Elena: Mysell and my fricnds have filmed some example of negligence and
~scaltering. As you will sce, more of them can be qultc dangerous. Is it
r»ady ? ' '

A boy Rcady ! (Hc lurm on lha, T V)

Elena sits down at one Q_l the tables with the remote control. The pictures are those of an
amateur. Befween frames, we can see, sometimes, the children preparing to film or
joking in front of the camera. We sce different people littering packages and papers in
different places: strects, markets, parks. Afller they film them, the children ask them why
they litter; someé become embarrassed and pick them up, others act us if they haven’t
heard, others grow angry. The sound of the film is accompanied by whispering and
laughter from the class. Some of them, sce themsclves on the screen.

Elena: [ think we have scen enough of Hitering !
Flcna pushcs a bulton on the remote coitrol and the piclure will flow quickly. The

- picture is set back to hormal when there appears wasle throwa on streets or other places.
We seé the mounlams of waste which are crowded by siray dogs and scroungcrs People
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come and throw waste w:ihout cyen thmkmg that they are domg somethmg wrong. The
picturg is accompamcd by Elena's voice, : .

Elena: (from off) Its more serious when waste is throw anywhere, even on the
strect. Tts not only bad, but it can be very unhealthy. Pcople are not
conscious that when they perform this illegal action they also hurt their
own health, That they are not conscious, its very clear, because they
throw waste next to their gardens. This waste can represent jnfections

points, and can help to develop many diseases. Even their children play in

the was{c

There is a moment of silence. There is worsgy on the children’s faces showing lhal they
have followed the picture and Elena’s words, The silence is broken by the voice of the

“teacher”.

Elena: Furthermore, waste has made its appca_rancc riext to iloépitals, so in places -

where hygicne has (o be kept at ulmost respect.

Teacher: The situation is grave and it musl no suffer any delays. But this docsn't -

have to scarc us. The avoiding of these dangers depends only on us,
To be have civilized with our generated waste is a responsibility of

-cach member of the socicty. This problem of wasie can be solved: by
recycling . Let’s sce for example what happens with a used notebook. .

Muresan, come (o the hlackboard and draw a uscd notebook.

The man, »cry boldcd draws awkward somcihm;, |hat books hkc a nolcbook (laughlcr)
The “teacher” continues the drawing with the sketch of waste managcmcnt

Teacher: This a used notcbook. Must of us throw it away. I'rom theye is taken to

. a landlill. Thus, the book is lost bccausc it.will remain somewhere _
where no one wull be able to use it (at the same time, Andrei sits at the

compuicr al the teacher's desk. He starls it, and from here we will sce
the monitor screen of the computer, We see what happens on the
maonilor. {nitially, we sce writlen with blg characters: “Recycling”.

Then alittle man. He will communicate of by the use of teacher’s

voice)...We shouldn't do this, Iis better if we take the book to a place.
where al the us:.d papcrs are c.olicclcd Fr0n1 here; the book i is taken to
a taclory where ils again turncd into paper. The paper s thcn madc

_ apain into a nclcbook and so we have a new one. This mecans lhat 1t

looks as lhough ils ]Ifb is lllll%th but it can lcave anew one. Th:s

- means..

Adull chorus: Recyeling !

Teacher:

...10 reeycle a malerial that apparenily is of no use. Muresan receives a ;

caress on his bald head and seturns to his table. On the monitor we -

B see “Flow chart of...”. The little man walks down lhc chart and

cxplains.
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Teacher: (from off): Apart from recycling there is also another way
of recuperating waste: REUSE, Reuse means to continuously use a
waste, without changing its form or use purposc. Let’s take at an
example the mineral water (on the screen, there appears a little man
with a bottle). If we throw away the bolttle (we see a pile of boltles)
we will create waste which will need to be deposited somewhere.
What's more, when we buy a new bottle (the little man is standing in
a shop; he hands in a lot of money (o get a bottle of water) we will
need to buy the bottle as well, If we retura the bottle (the little man
hands in an empty bottle) we will not create waste (the pile of waste
drops) and when we buy mineral water we will not pay the bottle
anymore, but (we sce the little man handing one bill) we buy only
the contents. Why? Because the bottle we bring (we sce as the bottle
moves through the flow chart), is taken to the factory and reused.
The recuperation of materials (the little man comes forward on the

< scrediy) means Lo extract usable materials out of wasle. I we do this,

- waste quantity will be smaller (we sce how the waste diminishes from

" around a block of fats) and we cconomize materials. The metals,

paper, cartons from waste, are only a few materials from waste that
can be recyeled. (we sec the little man again who drinks). Think that
by recycling you reduce the quantity of waste, you save the money
you spend for disposal and you can be happy of a clean and healthy
environnient. Before we throw anything away, think if we can reusc

- anything, and i nol, we throw it only al the special designed places.
In this way we can becone...

Aduit’s chorus: Civilized.

i

IiL Outside, Noon.: - S
Tn dctanl a hand turas off the monitor. In the created black plclurc we sce colorud wards:

kIR ) ¥ g LRI 1) LR 19

“wasle”, recyclmg s ru:upcratu reuse’”, “civilize

XL Inlu‘lOi Andrei’s room morning.
From the dark, mother’s hand appcars and lifts the blind. The light flows in Lhe
"room same as 1he [u;,mmn;, of the dream. Andrei wakes up.

_X[l.f Lxlcnm Moon.

_ Like the beginning of the movie, we sce the schoot we hear the bell that
announces the finishing of courses. Like n the first frame, Andrei litters the chocolate
wrapper. Alter a fow moments, he stops eating, he hurries to the wrapper, he picks it up
and lhrows itna bm \Vb seein dttalf how lhm, hand !hrows the wrapper in lhe bin. Stop

frame. : : :

X1  Final Geaeric
End ‘
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APPENDIX 3.  STUDY ON WASTE:BIN SUPPLY
3.1 Estimation of Maﬂr_ﬁum ngan& for Waste Bfné In Bucharest
1) Major Assumptions:

“An attempt was madc to estimate possable pflces of Romaman p]astlc bins {240 hter and
120 hlcr) based on thc followmg assumpnon

L F_ulure population of Buchare_sl:'2._100,000"pérsohs o

2. 116 % of the pbpu!ﬁlion (336,000 persons) live in individual houses, and would _
' use 120 liter bins. The rcmammg i 764 000 pefaons would live in apariment
_ bmldmgs ' |

-3 Use'period of new bins: 8 years - 7
“'Note: An offer submitted joirﬁly by Canadiah and Austrian companies says that
“useful period new bin produced in Romama may bc 8 - 10 years, and the
guarantee period would be 5 yeass.

4. Numbers of persons sharing | bin are assumed as follows:

340 Titer bins | 120 Titer
. NumT)er (n) of persons shanng I bin uscd by RN
Apartment dwellers 25 persons/bin | 12.5
n=a+b=where persons/bin
a: Total population - _ ; I Ll
_ b: Number of bins used by houscholds only TR B
2. Number of bins used by individual houses . 1O . . 135
person/bin
3. Number (n) of persons sharing 1 bin uscd for|[ 131.23, . |65.625
commcrcia! cstabhshments personslbm ' pcrsonSlbin
Note 1) '

. RGR sold 13,600 units of 240 liter bins to 343 000 apaxtment dwellers in
Sector 6 where 351,000 persons are covered by RGR’'s collection service | @
contracts. (343,000 pessons + 13,600 bins = 25 persons!bm)

Remark:

This assumption agrees with a thcore’tica_l estimation that is shown below:
q+ (r X 8 x 1) = 240 liter/bin + (2 liter/capita/day x 4 days x 1.2)
25 persons/bin
q: Bin capacity = 240 lites/bin
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r: average per capita houschold waste generation = 2 liter/capita/day
_s: maximum interval between 2 collection service = 4 days
I: houschold waste generation quantity variation factor = 1.2

This rate is considered reasonable in view of the following calculation;

_ a+(bxcxd)= 240 lllcrlbm +(2 hlericapltafday x4 days x 1.2)
@ " =25 persons/bin
) where,
a  capacity of bin = 240 hterfbm _ o _
- b future average per capua municipal waste gcncrallon rate: 2 liter/bin
‘¢ Maximum interval between 2 collection services: 4 days
d: Waste discharge quantity variation factor: 1.2

Note 2) :

1t is assumed that there are 96,000 individual houses where 336,000 persons
live, and each individual house wilt need one 120 liter bin. (One bin is needed
for every 3.5 persons:., 336,000 persons + 96,000 houses = 3.5 persons/house

Note 3) : ‘
For estimation of demand for bins for commcrcnal enterprises, it is assumed that
- commeercial waste shares 16 % of the total municipal waste excluding waste

generated from markets and streets. The. ratio of pure houschold waste

collection quantity (84 %) to commercial waste collection quantity (16 %) is:
84:16=525 | | | _

By using lhlS asswmption, it is esumated that conunercml waste bins are necded

at the following rate: 25 persons/bin x §,25 = 131.25 persons/bin

2) Demand Estimation

Case 1: 240 liter bins are used for apartment buildings and commercial
enterprises and 120 _fifer bins are used for individual housecs

b Numbcr of 240 lller bms necdcd

A Num‘ocr of 2-_4_(_}‘_li.tcr_ binﬁ nmd for apanméni dweﬂ_ers |
a+ b= 1,764,000 persons + 25 persons/bin = 70,560 bins
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where, -

a: Future population living in apartmem bunldmgs 1 '164 000 persons

b. Number of houschold persons that share 1 unit of 240 ll_ler waste bin: -
25 persons/bin

B. Number of 240 liter bins needed for commetcial cnte:prises

c+d=2, 100000 persons + 131.25 persons!bm = 16000 bms

where,

¢: Puture population Iwmg in Bucharest: 2,100,000 persons

d. Number of houschold persons lhat share | umt of 240 htcr waste bm‘:
131. 25persons!bm ) o o ' R

C. Number of 240 liter bins needed for Bucharcsl (A+B)
© 70,560 bins + 16,000 bins = 86,560 bins
- Annual average demand. e + f = 86,560 bins + 8 years = 10,820 bins/year -

where,
¢. Total demand: 86,560 bins
f. Average use périod: 8 years

2) Nuinber of 120 liter bins needed

Dcmand_ = number of individual houses = 96,000 bins - .

Annual average demand = 96,000 bins + 8 years ='12,000 bihsfy’c'af SR

Case 2: 120 liter bins are used for aﬂ_hml_sg!l&!,dmd _c_gn_m_m]_l
enterprises

A. Number of 120 liter bihs needed for apartme‘nl d'weuers:*' SR

a+b = 1,764,000 persons + 12.5 peraonslbm— l4l 120 blns o

where, N

a: Future population living in apariment bunldmgs 1,764,000 persons

b. Number of persons that share 1 unit of 120 liter waste bin: t2 5 persons.fbm
Note: 25 persons/bin x 120 litet/240 liter = 12.5 persons/bin |
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.. B. Number of 120 liter bins needed for individual houses
Déman'd = number of individual houses = 96,000 bins
C. Number of 120 titer bins nceded for commercial enterpriscs:

¢ +d = 2,100,000 persons + 65.625 personsfbin = 32,000 bins

where, ' : - o :

¢: Future population living in Bucharest: 2,100,000 persons

&. Number of household persons that share | unit of 120 liter waste bin used
for commercial enterprises: 65.625 persons/bin

... D. "Tolal 120 liter bins needed for both houscholds and commercial enterprises
| A +B + C= 141,120 bins + 96,000 bins + 32,000 bins = 269,120 bins

Annual demand = 269,120 bins + 8 years = 33,640 binsfyear
3.2 Estim_ation of Romanian Bin Prices_

1) | Cases on Sales Quantity Assumed

- In general, price of a bin set by a bin supplier depend on various factors including:

1) Quantity of bins to be sold
2) Costs of production factors such as materials, labor, initial investment, intezest,
transport, sales and profit, etc. -
- ' 3) Supplier markeling strategy
4) Marke:l conditions (demand condition and existence of compcliioré_:)

Because quantity of bin sales is a determinant factor of price level, bin prices are
estimated for 4 level of sales quantity for each of 240 liter bins and 120 liter bins,

&  Cases Al - Ad for 240 liter bins under CASE |
Case Al: A Rorhanian factory will produce and sell 2,000,000 bins for 10 years,

_which is 18.5 times larger than the Bucharest demand of 108,200 units for
10 years. :
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Case AZ:
Casc A3:

- Case Ad:
Cases Bi - B4 for 120 Iiggr bins
Case Bl
Case B2
Case B3;

Case B4:

A Romanian factory'will produce and sell 500,000 bins for 10 years, which
is 4.6 times larger than the Buchares! demand. »

A Romanian factory will produce 250,060 bins for 10 years, which is 2 3
times larger than the Bucharest demand.. - :

A Romaman factory will produce 108 200 bins for 10 ycars which is |
cquwalent to the Bucharest dcmand

Under CASE 2, a Romanian.faclor'y will produce and sell 2,000,000 bins

- for 10 years, which is 6.1 times larger than-the Bucharest demand of

330,000 bin for 10 years,

Under CASE 2, a Romanian factory will produce and ell 500,000 bins for
10 years, which is LS times large'r |han the Bucharest demand.

Under CASE 2, a Romanian factory will produce 330 OOO bins for 10 ycars
equivalent to the Bucharest demand. L = : .

Under CASE 1, a Romanian factory will producc 120,000 bins for 10 year:.
equivalent to the Bucharesl demand.

2) Estimation of Locally Manufactured Bi'n-Prices SR

Summary of prices estimated for 8 different cases are shown in the following table,
Assumptions used for the estitnation and estimation details for each case are explamed
in table of each case. ' e & o
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Table 3.2-1 Summary of Estimation of Romanian Waste Bin Prices and
- Cost of Bins to Citizens '

Monthly Cost Pet-

(Sales: 120,000)

Cases . N
Useful] Cost per Year Capita for
-~ (assumed - Price Period]  (a)f{b)y=" Household
quantities of bins o ' (Sec Table A2.2 for
produced & sold : _' details)
for 10 years) () (b) {c) - (d)
Case Al: 82,765 lei/bin | 8 years]10,346 lei/binfyear [34 lei/capita/month
240 literbin R 3 B -~ KIndex: 103)

(Sales: 2,000,000) _ : '

Case AZ: - 121,250 lei/bin{ 8 years|15,156 lei/binfycar [S1 leifcapita/month
240 liter bin : , - ~ KIndex: 152)
(Sales: 500,000) | - S : " S - g

Case A3: 172,603 leifbin | 8 years|21,575 letbinfyear [/2 lei/capita/immonth
- 240 liter bin S ’ - _ o (Index: 216) .
(Sales: 250,000) |- ‘ | ' _

Case Ad: 307,204 lei/bin | 8 years|38,401 leifbin/year [128 leifcapita/month
- 240 liter bin : : [Index: 384)
{Sales: 108,200) ' :

Case BI: ' 58,930 lei/bin | 8 years| 7,366 lei/binyyear 49 leifcapita/month
-~ 120 kiter bin : (Index: 147)

(Sales: 2,000,000) _ . _

Case B2: 85,410 lei/bin | 8 years|10,676 lei/binfyear [11 lei/capita/month

120 liter bin - (Index: 214)

(Sales: 500,000}

|CaseB3: .. 103,597 leifbin | 8 years[12,950 lei/binfyear 86 lei/capita/month
120 liter bin ‘ ' S (Index: 259)
(Sales: 330,0000 p: .. ] R -

Case B4: | 197,211 leifbin | 8 years|24,651 lev/binfyear [164 lei/capita/month
120 liter bin _ (Endex: 493)
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Table 3.2.2  Case:Al: Estlinated 240 liter Bin Price . -
(Total sales during 10 years: 2,000,009 units)

Cost Components ~* Unit Cost | N
1. Initial investment 8,000 lc1] See the nole bolow, . .
2. Interest cost 2,880 lei | 36% of Item 1 - See Note 7. o
3. Material cost - 22,174 Iei| assumed to be 90 % of the 240 Titer bm
, . _ ... | German'case .-
4. Utilities & mainienance 8,623 _lca assumed to be 70 % of lhe 240 htef
S Gennan case - <
5. Sa!ary’ , 6,160 Iei | assumed to 20 % of the 240 hler bm
N German case '
6. Transporl Sales cost & |~ 22,277 Tei | assumed to be 50 % of the 240 llter bm -
_ Profit- : B German case: b
7. Sub-tolal o 70, 144 ]ci
8. Value Added Tax 12,621 lei
- (18 % of Item 7) N
9. Total (7 +8) - 82,765 lei

‘Note:

1) Use o'rGer_man Bin Price as a Base

Poss;b]e Romanian bin prices for Casc Al, AZ ‘A3, and A4 werc eshmated based

on the price (170,000 lei/bin) of a new German plastic bin avajlable in Bucha:cst
~ Price composmon was assumed as shm\m in the followmg table 'l‘hosc assumed _

price composnwn was then used to estimate Romaman bin price.
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Table 3.2-3 Assumed Prlce Composition of a New German Bin that are
Available for 170,060 lel in Romania

German Price Composition
Price Components Cost %
I. Inuttal investment . 8000 lei|l ~ 65%
2. Interest cost (36% of - 2,880 lei 23 %
Jtem 1 - Sce note 2) ‘ ,
. Material cost 24,638 lei 20.0 %
& [ Utilities & mamntenance | 12,319 lei| . 10.0 %
: 5. Salary _ 30,797 tei| - 250 %
6. Transport, Sales cost & | 44,554 lei| - 362 %
Profit : '
7. Sub-total - -} 123,188 Jei 100.0 %
8. Import tax _ 24,638 lei
(20 % of & Item 7) .
0. Value Added Tax 22,114 te1
{18 % of tem 7) -
10. Total - 170,000 lei
-Note:

Initial investment is assumed to be $ 8 million {16,000,000,000 lei) accord.ing to
RGR's inforination. Unit investiment cost is estimated to be 8,889 leifunit assuming
that the total sales is 2,000,0_0_0 units during 10 years during which investment cost is
assumed to be recovered. (16,000,000,000 lei + 2,000,000 units = 8,000 lei)

2) Assumplion on Inlcresi
- Repayment period: 8 years
- Interest 8 %/year in real term

- Total interest to be paid
Year - Remaining | Interest Payment
~ Principle tobe [% of Initial
Paid [% to Initial Investment]
L Invesiment] (a) | (a) x 8 % = (b}
Ist Year - 100.0 % , 8 %
2nd Year 815 % T %
3rd Year 750 % 6 %
4th Year 62.5 % 3%
Sth Year ~50.0% 4%
& 6ih Year_ 375 % 3%
_ - | 7th Year 250 % 2%
8th Year 12.5 % 1 %
- | Total - e 36%
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Table 3.2-4 Case AZ:'F,stin'mted 240 liter Biii Price
{Total sales' during 10 years: 500,000 units)

Cost Componcents Unit Cost
1, Initial investment 32,000 lei See lhe note below e '
2. Interest cost 11,520 lei| 36% of Item 1 (See Note 2 of Case Ai)
3. Material cost 22,114 lei] assumed to be 90 % of the 240 htcr bm

R German case
4. Utihties & maintenance - 8,623 le1] asstmed to be 70 % of the 240 hlcr _
' S Germarn case _
5. Salary 6,160 let | assumed to 20 % of the 240 hter bm
.‘ German case

6. Transport, Sales cost & 22,277 lei| assumed to be 50 %ol the 240 hler bm -

Profit : German case :
7. Sub-total - 102,754 el :
8. Value Added Tax 18,496 lei

{18 % of ltem 7)
9. Total (7 + 8) : 121,250 el
Note:

Initia} 1g1veslmgm cost _pg;um__

160000000001e1 + 500000umts "32000leufuml A

Table 3.2-5

Case A3: Estimated 240 liter Bin Price '

" {Total saigs during 10 years: 250,000 units) a

Unit Cost

Cost Components :
I. Initial investment 64,000 Tei Sec tho note bolow,
2. Interest cost 23,040 Tei | 36% of llem 1 (Sce Note 2 Case Al)

3. Material cost

22,174 el

assumed (o be 90 %.of the 240 liter bm 3
German case -

4. Uiilities & maintenance 3,623 lei{ assumed to be 70 % of the 240 llter :
‘ - -V German case
5. Salary - 6,160 Ter] assumed to 20 % of the 240 hter bm
: | German casé .

6. Transpor, Sales cost & 22,277 lei| assumed to be 50 % of the 240 hiter bin "

Profit German case -
7. Sub-total 146,274 le
8. Value Added Tax 26,329 lei |

(18 % of tem 7) : .
9. Total (7 + 8) 172,603 lei |
Note: '

Initial investment cost per unit;

16,000,000,000 lei + 250,000 units = 64 000 lelfuml
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Table 3.2-6

. Case Ad: Estimated 240 liter Bin Price

- (Total sales during 10 years: 108,200 units)

Cost Cbmponen!s

Unit Cost
1. Initial invesiment 147,874 Iei| See the note below,
2. Interest cost 53,235 1ei| 36% of Item | (See Note 2 Case Al)

3. Material cost

22,174 lei

assumed to be 90 % of the 240 liter bin
Geanan case

4, Utilities & mainfenance |-

8,623 lei

assumed to be 70 % of the 240 liter
Gepman case

5. E‘;alaxy

5160 Ta

assumed to 20 % of the 240 liter bin
Geunan case

6. Tranéporl, Sales cost &
Profit

22,277 lei

assumed to be 50 % of the ‘240 htcr bin
German casc

7. Sub-tolal 560343 1ol
8. Value Added Tax 46,861 lei|
{18 % of Itern 7) N I
9. Tota] (7+8) 307,204 Tei
Note ' '

Imtlal investinent cost pgr 1_1nu
16 0000% 000 lei + 108,200 units = 14? 874 lclfumt

Table 3.2-7

Cas_e BI: _Eslima!cd‘lZO lite_:r Bin Price _
(Total sales: 2,000,000 units for 10 years)

Cost Components

Unit Cost

1. Initial investment

T2 5,500 lei

Sec the nole below,

1 2. Interest cost

1,980 lei

36% of Item | (See Note 2 of Casc Al )

3. Material cost

12,319 lei

assumed to be 50 % of the German 240
titer bin case

. Ulilitios & maintenance

- 6,160 lei

assued to be 50 9% of the German 240
titer bin case

. Salary

6,160 lei

assumed to 20 % of the Gcrman 240 liter
bin case

6. Transport, Salcs cost &
Profit

17,822 lei

assumed to be 40 % of the German 240
liter bin case

7. Sub-total 49,941 lei|
8. Value Added Tax . © 8,980 1ei
(I8 % of Item 7) :
9. Total (7 + 8) 58,930 lei

Note: Initial Investment

a. Costof InjCCIIOﬂ Machine:

b. Cost of mold:

Total (2 + b + ¢):

©$ 3,000,000 (6,000,000,000 lei)

. $ 2,000,000 (4,000,000,000 lei)
‘¢. Cost of other equipment and building:$ 500,000 (1,000,000,000 lei)
$ 5,500,000 {11,000,000,000 tei)
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Note: The source of information « on the cost xlems aand bisan of fer made by a

foreign group.

Initial mvgs_imgut Cost per unl 1,
11 OOOOOOOOOIcl + 2000000umts -SSOOIcu’umt

Table 3.2.8 Case B2: Estnnated 120 I;ter Bin Prlce
(Total sa!es.'SOU 000 units)

Cost Components

Unit Cost

‘1. Inilial investment 22,000_[81 Sec the nole below
2. Interest cost 1,920 lei [ 36% of Item 1 (See Note 2 of Case Al )

3. Material cost

12,319 lei

assumed to be 50 % of the Gcrman 240 _j
liter bin case - '

4. Utilities & maintenance

6,160 lei

assumed 1o be 30 % of thc German 240
liter bin case

5. Salary

6,160 lei

assumed to 20 % of the German 240 htcr
bin case

6. Transport, Sales cost &
- Profit

WV ETIATS

assumed to be 40 % of (hc Gcrman 240

lllcr bin case

7. Sub-total 12,381 lei

8. Value Added Tax - 13,029 Ie1
(18 % of Item 7) Rk

9. Total (7 + 8) 85,410 lei

Note:

MM pgrum, _ :
11,000,000,000 lei + 500000umts = 220001eu'umt IS

Tota nvestment: $ 5,500,000 1 1,000,000,000 i)
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Table 3.2.9 Case B3: Estimated 120 Jiter Bin Price _
(Total sales during 10 years: 330,000 units)

Unit Cost '

Cost Components
1 1. Initial investment 33,333 Jei | See the note below,
2. Interest cost 12,000 lei] 36 % of Item 1 (See note 2 of Case Al)

3. Material cost

12,319 lei

assumed 1o be 50 % of the German 240
liter bin case

4. Utilitics & maintenance | - 6,160 Iei | assumed to be 50 % of the German case
5. Salary ' -~ 6,160 Iei | assumed to 20 % of the German case
6. Transport, Sales cost & 17,822 lei | assumed to be 5G % of the German case
. Profit | ' ' c
7. Sub-total 81,194 Iei |
8. Value Added Tax - 15,803 lei |
 (18%ofltemT) ' L
9, Total (7 + 8) ‘103,59‘1 lei
NG(GS : o . ; Lo ; : o
" Total investment: $ 5,500,000 (11,000,000,000 lei)
i 1al v lmen st per u: it:

ll 000000000101 + 330000 umls = 33 333 leifunit |

Table 3. 2-10 Case B4 Eslimated 120 liter Bin Prlce
(‘1 otal salos durmg 10 years: 120 000 units)

- Cost Components

- Unit Cost

1. Inittal investment

91,667 lei

See the note below

3300016

36 % of Item 1 {Sce nole 2 of Casc Al)

- | 2. Interest cost
3 Matcnal cost 12,319 lei| assumed to be 50 % of the German 240

liter bincase

4 Utihities & mamlcnancc 6,160 Ic1 [ assumed (0 be 50 % of lhe Gennan case
5. Salary 6,160 Iei | assumed to 20 % of the German case

6. Transpor, Salcs cost &} 17,822 lei| assumed to be 50 % of the German case
" Profit’ _ : :
7. Sub-total .~ 167,128 lei| -

8. Value Added Tax 30,083 lei

© (18 % of Item 7)

9. Totat(7+8) - - 197,211 fer]

Notes R o

~Total investnient:

Initial investmeny cost per unit;

$ 5,500,000 (11,000,000,000 Ici)

11,000,0600,000 lei + 120,000 units = 91,667 lei/unit
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3.3

Table 3.3-1

Estimation of Monthly Bin Coét to Users

Monthly Per Capita Bin Cost for Apartment Building

Dwellers
Cases . Monthly Per Capita - Calculations ..
Cost for Apartment _ ‘ '
(assumed Building Dwellers (Bin price + numbet of useful months +
: quantities of bins number of household pcrsons sharmg 1
- produced & sotd [])25 (2. 5) pcrsons ~bin) - AR
for 10 ycars) ate one 240 (120)
liter bin)

l 240 llle: Used

33 let/capita/month

50,000 lelfbxm'year + 60 monthsiyear + 25

(Sales: 2,000,000)

. German bin (Index: 100) rsons = 33 lei/capita/month . - |

2.240 hiter New | 46 lev/capita/month 106,200 lei/binfyear + 96 momhsfycar + |

- talian bin (Index: 133) [25 persons = 51 leifcapita/month

3. 240 Titer New | 56 lecapita/month  [135,000 lei/bin/ycar + 96 months/year +

t Greck bin (Index: 169) - 125 persons =72 leifcapita/month -

4.120 liter Used | 33 lei/capita/month  [50,000 lei/bin/year + 60 months/year +
German bin (Index: 200) - }12.5 persons = 66 leifcapita/month

3. 240 liter New 71 lev/capita/month  J170,000 Iei/bin/year + 96 months/year +
German bin (Index: 213) PRS pcrsons = 128 fei/Capita/month -

Case Al: 34 lei/capita/inonth  [82 165 lei/binfyear +96 momhsfyear +25
246 liter bin (Index. 103) pcrsons = 34 lelfcapliafmonth B _

Case A?2; ,
2406 liter bin
(Sales: 500,000)

31 lellcapualmonlh
(Index: 152)

121 250 ielfbmlyear + 96 monﬁls}year +
25 persons = 51 lenfcapmlmonth

Case A3;
240 liter bin
(Sales: 250,000)

72 !ei!capitafmonlh

(Index: 216)

172 603 !eu'bmfyear 96 monlhslyear +
.25 persons 72 lellcapualmonth -

Case Ad:
- 240 liter bin

128 Iet/capita/month
(Index: 384)

307,204 ledbm!year + 96 monlhﬁ:’ycar .

: 25 persons = 128 leu’caplla»'momh

(Sales: 108,200) .|

58 030 ]eﬂBmfyear +96 monthsfyear +

Case Bl: -~ '| 49 lel/eapita/month

. 120 iter bin - (Index: 147) 12.5 persons = 49 lelfcapna!momh
(Sales: 2,000,000) _ ‘

Case B2: 71 lei/capita/month . [85,410 lev/binfyear + 96 momhsfycar +
- 120 liter bin 12 § persons = 71 lclfcaplla/month '

(Sales: 500,000)

(Index: 214)

103 397 lcr/bmfycar +96 monthsfyear +

Case B3: 86 lei/capita/month
120 liter bin (Index: 259) |i25 pcrsons 86 lei/capita/month
(Sates: 330,000) : _ :
Case B4: 164 leVeapita/month l97 2 leilbm!year +96 monthslyear +
120 liter bin 12.5 persons = |64 lei/capita/month

(Sates: 120,000)

(Index: 493)

Note:

Use period of the German used bins is assumed to be S years (60 'mdiﬁ'tl'is*). In general,
use period of used bins varies according to conditions of used bins. It is reasonably be
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assumed that supplicrs of the 240 liter German used bins would select used bins that are
relatively in good conditions as the supply of the used bins are more than the demand.

‘Table 3.3-2 Mohth.ly Per Capita Bin Cost for Dwellers of Individual

Houses
Cases '
' Monthly Per Capita Calculations
(assumed Cost for Those
quantities of bins | Living in Individual { (Bin price + number of useful months +
produced & sold - House nuriber of household persons sharing |

for 1_0 years)

(1 house (3.5
persons) share 1 bin]

bin)

(Sales: 500,000)

1. 240 liter Used - 238 50,000 levbinfyear + 60 months/year +

German bin | lei/caplta/month P.5 persons = 238 lei/capita/month
: (Index: 100) C :

7. 240 fiter New | 316 Iei/capita/month- 106,200 lei/bin/year + 96 months/year +

~Italian bin (Index: 133) .5 persons = 316 lei/capita/month

3. 240 liter New | 402 lei/fcapita/month  |135,000 levbin/year + 96 months/year +
Greek bin (Index: 169) 3.5 persons = 402 lei/capita/month

4.120 liter Used 238 50,000 levbinvyear + 60 monthsfyear +
German bin lei/capita/month PB.5 persons = 238 leifcapita/month

: (Index: 100)

3,340 liier New | 506 Iei/capita/month [[70,000 lei/binfyear + 96 months/year +
German bin (Index: 213) B.5 persons = 506 lei/capita/monih

Case Al; 246ei/capita/month  [82,765 lei/binfyear + 96 months/year +
240 litet bin (Index:103)  [3.5 persons = 246 lei/capita/month

(Sales: 2,000,000) _

{ Case AZ: 361 lei/capita/month [21,250 lei/binfyear + 96 monthsfyear +

240 liter bin {Index: 152) 3.5 persons = 361 lei/capita/month

Case Al
- 240 liter bin
(Sales; 250,000)

514 levcapita/inonth
{Ind_ex: 216)

172,603 levbin/year + 96 months/year +
3.5 persons = 514 lei/capita/month

Case Ad:

914 leifcapita/month

307,204 lei/binfyear + 96 months/year +

- 240 liter bin {(Index: 384) B.S persons = 914 leifcapita/month
(Sales: 108,200) | '
Case Bi: 175 levcapita/month  [58,930 lev/birvyear + 96 months/ycar +
120 liter bin (Index: 74) 3.5 persons = 175 lei/capita/month
(Sales:2,000,000) _ :
Case B2: 254 leifcapita/month 85,410 lei/binfycar + 96 months/year +
120 liter bin {(Index: 107) - B.5 persons = 254 lei/capita/month

(Sales: 500,000)

Case B3: 308 lei/capita/month [103,597 lev/bin/year + 96 months/year +
120 liter bin - (Index: 129) B.5 persons = 308 le/capita/month

(Sales: 330,000) ' '

Case B4: 587 leifcapita/month [197,211 lei/binfyear + 96 months/year +
120 liter bin 3.5 persons = 587 lei/capita/month

(Sales: 120,000)

(Index: 247)
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