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Abstract - This paper discusses the findings of a research materials used for packaging production therefaducing
project which explored the packaging waste managemesystem  CQ, emissions from production processes.
in Latvia. The paper focuses on identifying how the qlicy The system dynamics model of the “base” scenario is

mechanisms can promote ecodesign implementation amaaterial L e -
efficiency improvement and therefore reduce the ra of created and shows the projections up to 2030 ifetkisting

packaging waste accumulation in landfill. The method used for Policy is implemented. To simulate the impact ofe th
analyzing the packaging waste management policies system €codesign implementation policy on the packagirsiesy as a
dynamics modeling. The main conclusion is that the existing whole, the “eco” scenario was created. Politicatrinments
legislative instruments can be used to create anfettive policy gre introduced to make improvements in the wholekaging
for ecodesign implementation but substantially higbr tax rates turnover system and to solve the problem relatedthi
on packaging materials and waste disposal than thexisting have increase of packaging per product unit

to be applied. S o
PP The “eco” scenario is the modified model of the sba
Keywords — ecodesign, packaging waste, system dynamics,Scenario with higher rates of natural resource (MRT) on
waste policy. packaging and municipal waste disposal. Theretbeeextent
to which the main policy levers, i.e. natural reseutaxes, can
affect generation of packaging waste in Latvia @deled in
|. INTRODUCTION the study.
One of the most important environmental problems in
Latvia is pollution caused by the increasing amafivaste Il. RESEARCH APPROACH AND METHODS

which is annually generated and brought to land#iickaging The hypothesis of this study was that the policy

waste takes constitutes a great part, about 20%totd mechanisms which are mentioned above can promote

household waste. The amount of waste which is lBedf ecodesign implementation and material efficieney seduce

annua”y has doubled since 1998 and it continuesdease the increment rate of packaging waste as a result.

slowly in spite of the fact that the regeneratioegéneration The method used for analyzing the impact of potioythe

by definition includes recycling and incineratiorittwenergy packaging waste system in Latvia is system dynamics

recovery) rate increased from about 18% in 1998 1% in modeling. System dynamics is a modelling methodglog

2007 [1] Therefore, it can be Cleal’ly seen thaSee Sorting which permits an ana|yst to represent graphica”}d a

and regeneration rates of the packaging wastenauficient. mathematically the interactions governing the dyicam
Population surveys show that almost 90% of the @i pehavior of complex socio-economic systems [4]. fipose

is aware of the possibility of sorting the wastat bnly 50%  of g system dynamics intervention is to identifyvhstructure

aCtUa”y take action [2] Latvia has Ieg|5|at|Vd$Wh|Ch set and decision po“cies generate System behaviortifabkzh as

certain regeneration targets for packaging wasteteutrends problematic, so that structural and policy-orientalutions

of waste accumulation clearly show that the existiolicies can be identified and implemented [5]. The models wa

cannot reduce the incremental rate of packagingtevagieveloped in the program Powersim Constructor wiicis

agglomeration in landfill in order to stop the ratdeast at the created by the Norwegian company “Powersim Softwese

existing level. Latest statistical information st®what the sjmulations are made for the period from the ye398luntil

regeneration target was not reached in the year,2@0 only the year 2030 to be able to imitate the historitadand to

41% of packaging waste was regenerated insteadO® 5 predict future development under various scenaris

which was the regeneration target [1, 3]. considering interactions between different factas,well as
To reduce the impact of packaging waste on thchanging the values of the main waste managemélitypo

environment, the focus should be transferred frome tactors, i.e. rates of NRT.

solutions considering waste management at the &fifbo The generation volume of packaging waste dependsiyna

stage to the material or resource efficiency sohgi by gn the following:

promotion of the ecodesign strategy — material nogtition.

Resource efficiency would reduce the amount of gghend
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a) the size of the population, proportions of various materials is 0.26 LVL/kgyear
b) the amount of packaging per product unit, 2010 [6],

¢) product consumption per capita. b) For municipal waste disposal it is 3.00 LVL/t iear
Estimates of the amount of used packaging in théeiare 2010 [6].

based on product consumption. Studies of histodatd show
that the consumption of products and also the amofin
packaging per product unit has a tendency to grow.

The goal of this research is to analyze what pokoyld be
effective and could reduce the primary resourcesgmption
for manufacturing of the packaging. Therefore, tiexo”
scenarios i.e. “eco” and “eco-2” are developed, dmeke
scenarios differ by the extent at which rates of TNBn
materials used in packaging and municipal wastgodial are
changed relative to the “base” scenario but thectire of the
“base” scenario model is preserved.

Key indicators of the packaging system, which arayred
in the work and are compared in the studied scesasire the
following:

a) Amount of the generated packaging waste,

b) Proportion of the population which is sorting waste

c¢) Fraction of the regenerated packaging waste,

d) Amount of landfilled waste or landfill filling exts,

€) Impact of the packaging materials on
environment.

A hypothesis which is put forward about system afalgs
and their possible changes due to the increaseRif htes,
and which should be approved in the “eco” scendriokides
the following:

a) Quantity of the generated packaging waste wi
decrease,

b) Proportion of the population which is sorting the

waste will increase,

c) Proportion of the regenerated waste packaging w
grow,

d) Amount of the annually landfilled waste and landfil
filling rate will decrease,

€) Consequently, the environmental
packaging materials will decrease.

It is assumed in the models that the factors whithforce
NRT rates to go up will increase the amount ofgeaerated
waste and growth of the extent of using up landf@pacity.
Thus, the NRT rate for packaging materials has lobamged
in proportion to the amount of generated waste thedNRT
rate for municipal waste disposal has been chaniged
proportion to the landfill filling ratio (the ratiof landfilled
waste to the capacity of landfill) in all scenaritrs the “eco”
scenario, both NRT rates are changed as follows:

1. NRT rates for packaging materials are incredsgd
factor of 1.5 relative to the rates in the “baseérsario
starting from the year 2011 (existing legislati@tssNRT
rates only for the period up to 2010).

. NRT rate for municipal waste disposal is inceshby a
factor of 1.5 relative to the rates in the “baseérsrio
starting from 2013 (the existing legislation setRTN
rates only for the period up to 2012).

Currently, the NRT rates are the following:

a) For packaging it is determined depending on tipe tyf

material, but the weighted average rate considerir

impact o

When using the above model assumptions, the NReTfoat
packaging in 2030 reaches 0.42 LVL/kg in the “base”
scenario, but in the “eco” scenario — the valuecWhis by
29% higher than in the “base” scenario, i.e. 0.¥4/kg.

The NRT rate for municipal waste disposal in 208f@ches
circa 13 LVL/t in the “base” scenario, but in thecd”
scenario - 16 LVL/t.

Results of the "base” and “eco” scenarios are aea\to
determine if the pace of growth of NRT rates which used
in the model are sufficiently strong legislativesttument in
order to affect the amount of annually generateadilandfilled
packaging waste. Therefore, results of the "basel ‘@®co”
scenarios are compared graphically to see how tie k
elements change the system’s behavior and whether t
simulation results allow to confirm the above dfate
hypothesis. It is important to note that the paakggystem is
a complex system and the variables are interrelated
contain feedback loops, i.e. changes of NRT ratéscta

thevarious factors directly or indirectly affectingrfer outlined

key system variables which in turn, have an infaeeson pace
of growth of the NRT rates.

The analysis below show and describe how the key
lelements of the packaging system change in thee"baisd
“eco” scenarios.

A. Amount of the generated packaging waste

il The amounts of the packaging waste generated dnrinal
the “base” and “eco” scenarios are shown in Fidure

RESULTS
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Fig. 1. Amounts of the generated packaging wastthé “base” and “eco”
scenarios.

As demonstrated in the graph, during the periochfi®98
to 2010 the amount of generated packaging wadteeisame
in both scenarios because this period reflects Hiséoric
situation in Latvia and the NRT rates are equal lhoth
scenarios in the year 2010. Starting from 2011,vélees in
both scenarios are different since NRT rates irszeat a
different pace, and the “eco” scenario shows sicguiftly
slower growth of the amount of generated wastdashase”
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scenario (Fig. 1) reaching the value which is byollewer
than for the “base” scenario in the year 2030 (axipnately
415 thsd. t and 358 thsd. t respectively). The g¢norate of
packaging waste in the “eco” scenario is slowenthathe
“base” scenario because the amount of packagingriabper
product unit is growing slower in the “eco” scewathan in
the “base” scenario. This is explained by the faet due to
the faster growth of the NRT rate for packagingha “eco”
scenario, the price of raw materials for the pagi@ds rising
faster and therefore a demand for the materiaiacieasing
slower (albeit the demand still continues to inseefollowing
the current trend) than in the “base” scenario.isltcost
effective for manufacturers in the “eco” scenadaéeduce the
amount of packaging materials used per product natétive
to the “base” scenario and this reduction can beeaed by
implementing the product ecodesign. In the “ec@&nsaio the
amount of packaging material is 0.17 kg per 1 kgttod
packed product in 2030, which is 15% less tharhen“base”
case scenario and 6% less than the European avieragé9
[7].

The hypothesis about decreasing packaging wasthen
“eco” scenario is therefore confirmed by the model.

B. Proportion of the population which is sorting waste

The model assumes that if the rate of NRT for mipaic
waste disposal increases, the average costs of wakkction
also increase, and this in turn should increasdehef waste
collection and the costs of the waste collection qgapita, as
well as motivate more people to engage in wastéingor
However, Figure 2 shows that in the “eco” scenatloe
fraction of waste sorting population is basicalg same as in
the “base” scenario (being even slightly less ip tieco”
scenario), respectively 77% and 76%, which is aexpacted
result.
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2. Fractions of the population which is sagtimaste in the “base”and in
“eco” scenarios.

Fig.
the

packaging waste overruns an increase in the wadiecton
fee per ton of the collected waste. Namely, the NjRdwth
rate for municipal waste disposal is insufficieatdffset the
reduction of waste generation growth rate whictue to the
NRT growth rate for packaging and the resultingdesign
improvements.

A reduction in the waste sorting population is oled in
the part of population which is motivated purely by
economical considerations, i.e. waste collectiosts;cand the
slower is growth of the waste collection costsglwaver is the
growth of number of the economically motivated et The
part of the population which consists of people whee about
the environment and are motivated to sort wasteuser of
the environmental impact, expressed as the larfilliitlg rate,
is still increasing in both scenarios and is resgaa for an
overall increase of the sorting population fract{big. 2).

Therefore, the hypothesis that a more rapid iner@dNRT
rates for packaging materials and municipal wagpasal in
the “eco” scenario should lead to the faster growththe
sorting population fraction is not confirmed untlez assumed
NRT growth rates. A possible solution would be areno
intensive increase of the NRT for municipal wasgpdsal.

C. Proportion of the regenerated packaging waste

The proportion of the regenerated packaging wastthe
“base” and “eco” scenarios as well as with the negation
target trendline are compared in Figure 3.

- ‘—//1
‘1 2
/12-3—'3‘—___:3

—

/273

T ,3/1f
50: % - Regenerated
P /3 waste_Base
303 12 2
b __ Regeneration
2 3 target

Regenerated
waste_Eco

101 1

T T T T T T 1
2000 2005 2010 2015 2020 2025 2030
Time

Fig. 3. Proportion of the regenerated packagingeniasthe “base” and “eco”

scenarios in comparison with the regeneration targe

As the graph shows, in both scenarios, the pergentd
regenerated packaging waste is practically the sanmethe
“base” scenario almost 79% of the packaging waste i
regenerated in the year 2030 and in the “eco” saenhis
figure is slightly larger, i.e. 80% of the totalgkaging waste.
Over the period of 2010-2017, the actual packagimgte
regeneration levels are slightly below the projdcte

The growth of the NRT rate for packaging reduces thregeneration targets. The simulation results shbat the

amount of packaging waste generated as was distaswe.
The waste collection payment per inhabitant dep&adonly
on the waste collection fee per ton of the coll@ataste but
also on the amount of waste generated. Therefbee tdtal
waste collection payment per inhabitant in the "es@enario
turns out to be lower than in the “base” scenaies the

“slow-down” of the growth of the amount of generhte

24

regeneration target in Latvia could be reachedrad2017 in
the “base” scenario, while in the “eco” scenaricauld be
around the year 2012. Over the period of 2020-2088,
actual regeneration rate may even exceed the rexjeme
targets if these targets are not changed subdtardiad will
follow the existing trendline of increase.
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When comparing amounts of the regenerated packagicapacity is zero, and the calculations show how abwial

waste in 2030, it follows from calculations thapamximately
330 thsd. t/year will be regenerated in the “bas®hario, and
about 288 thsd. t/year in the “eco” scenario, siactesser
amount of the packaging waste is generated in #wo™
scenario.

The difference between proportions of the regeedrat
waste in the “base” and “eco” scenarios (Fig. 3)ndb allow
to firmly confirm the hypothesis about the increasi
proportion of regenerated waste packaging in theo™e
scenario relative to the “base” scenario. Howewdile in the
“eco” scenario the waste sorting population istgligreduced
relative to the figure in the “base” scenario amg total
amount of the waste which is sorted out of the pgiig
waste stream is of a lower volume, the
percentage is growing, because the incentive tgcleche
waste which is being sorted out is created by avtjron the
average market price of raw materials.

D. Amount of the annually landfilled waste and the landfill filling
rate

The results of modeling the amount of annually féled
packaging waste are shown in Figure 4.
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Fig. 4. Amount of the landfilled packaging waste the “base” and
“eco’scenarios.

In Figure 4 the modeling results show that the amhadf
packaging waste which is landfilled annually is @sing
during the period of 2010-2030. A similar trendlsserved in
both the “base” and the “eco” scenarios, with ab@Mt less
packaging waste landfilled in the “eco” scenariotlie year
2030.

The filling rates of the municipal waste landfilh ithe
“base” and “eco” scenarios are shown in Figure 5.

Since the rate at which packaging waste is lamdfikvery
year remains above zero (Fig. 4), the waste coasirta pile
up in the landfill sites (Fig. 5). In the “base’es@rio, the rate
of landfill filling is growing slightly faster tharthe “eco”
scenario, reaching 88% of the accumulation capaeityear
2030.

The growth rate of landfill filling becomes slightslower
around the year 2020 but it still remains suffitigfiast and it
could be anticipated that the capacity limit of kedfill could
be reached soon after the year 2030. It was assum#te
model that during the year 1998 the fraction dédillandfill

regeneratic

remaining landfill capacity is occupied by the veagtiring the
studied period.
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Fig. 5. Filling rates of landfill in the “base” aridco” scenarios.

Despite the fact that in the “eco” scenario lesskpging
waste is generated, the amount which is landfilledimost
the same as in the “base” scenario (in the yeal 20®ut
80 thousand tons of the packaging waste will belflded
annually in the “base” scenario and around 75 thodgonnes
in the “eco” scenario).

Therefore, the hypothesis that the amount of l#adfi
waste and landfill filling rate will decrease whéarcreasing
the NRT rate for packaging and for the municipalstea
disposal is approved, but the difference betweenaton of
landfill filling rate in the “base” and “eco” sceras is small.
The increase of NRT rates reduce the total amount o
generated packaging waste, but it also reduces@opion of
the waste sorting population in the “eco” scenaamparing
to the “base” scenario as was discussed previouBhe
reduction of the sorting population reduces the w@amoof
annually sorted packaging waste and therefore asing the
remaining fraction of un-sorted amount of the pagkg
waste which goes to landfill relative to the sitaatwhich
would have been if the fraction of the sorting pagon
would increase instead.

E. Environmental impact of packaging materials

When the amount of the packaging waste is incrgasire
environmental impact caused by the packaging nadsealso
increases. There are two solutions to reduce emviemtal
impact — the first solution is to use less packggiout this
trend can be changed only over a long period of tilmother
solution that can be implemented faster is to chatige
packaging material composition by increasing thepprtion
of materials that cause less environmental impact.

One of the ecodesign principles is to select thoaterials
that have the smallest environmental impact througltheir
life cycle, if possible. Material impact on the @wment of
the production, construction, transportation andi-efilife
stages can be characterized by a quantitative emmiental
impact analysis method such as the "Eco-indica®m&ethod
developed for ecodesign purposes [8]. This metkagsed in
the calculations to identify the environmental imipavhen
using different packaging materials.
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Impact on the environment from materials is desctiby
ecoindicator points (Pt). The ecoindicator pointova to
make a relative comparison between the environrhampact
among various product design solutions,
processes. The scale is chosen so that 1 Pt wefi&ttr an
average impact on the environment by one inhabitant
Europe per year [8].

materiafel awas created

sorting. The effective implementation of ecodesilicy,

however, should help in achieving the desired tefsul this

system’s variable as well, and therefore the “etseznario
in addition to the two scenarios desdri
previously.

The rate of NRT for municipal waste disposal was

increased to an even greater extent than in the” “‘Bzenario

Figure 6 compares the total impact of all packaginin order to achieve an increase in the proportibrsarting
materials on the environment in the “base” and “eccpopulation. Namely, in the “eco-2" scenario, the NRte for

scenarios.
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municipal waste disposal is increased 5 times ffasan in the
“eco” scenario, starting from the year 2013. Thiiea of the
rate of NRT in the “eco-2” scenario are almost faumes
larger in 2030 compared to the rate in the “basehario, i.e.
reaching approximately 50 LVL/t in the “eco-2" segio.
Figure 7 shows the fraction of the population ergam
packaging waste in all three scenarios. In the &cscenario
the proportion of the sorting population reache%ghich is
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Fig. 6. Ecoindicators of packaging materials in thmse” and “eco”
scenarios.

The impact on the environment of packaging matenisl
about 15% less in the “eco” scenario than in thas#l
scenario during the period from 2015 to 2030. Tluees the
previously proposed hypothesis that the environadéntpact
in the “eco” scenario should be lower than in thEase”
scenario is correct. Ecoindicators of the environtaleimpact
of packaging materials are calculated by using data on

generated and regenerated amounts of packagingriatgte .

obtained from the model. Regeneration percentagesoth
scenarios are similar, but the “eco” scenario galeser less
packaging, which provides a reduction in the
environmental impact of the packaging materials.

The possible changes in the composition of the avast ]

containing such materials as glass, paper, plastiod and
metal are not modeled and there is no analysis Huwav
substitution of one material with another could rode the
environmental impact. However, the effect of thevgh of
NRT rates for packaging materials in the scenastaswy that
the tax changes have a major impact on the gedeaat@unt
of packaging waste. Higher rates of NRT correspamdd the
environmental impact caused by materials would wvadi
producers and retailers to implement ecodesign ase
materials which are less harmful
whenever possible, as well as increase the useaytled
materials and reduce the amount of packaging naddepier
product unit.

F. Changesrequired for development of effective policy

The previously described analysis of both scenastasvs
that in the case of the “eco” scenario, three h#d five

tot
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Fig. 7. Fractions of the waste sorting populatioali three scenarios.

increases relative to the “eco” scenario, a morefopnd
reduction of the amount of waste being disposethmdlfills
annually can be achieved (see Fig. 8).

Fig. 8. Amount of the landfilled packaging wases pear in all three
scenarios.

As the graph in Figure 8 shows, in the “eco-2" scénin
year 2030 the amount of landfilled packaging wast€9%
less than in the “base” scenario and 22% lessith#re “eco”
scenario. The landfill filling rates in the “eco-8tenario are

hypotheses were confirmed. In the “eco” scenarite t shown in Figure 9.

expected result is not achieved regarding the drooftthe
proportion of the population engaged in the paadkggivaste
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Fig. 9. The rates of landfill filling in all threscenarios.

Figure 9 shows that after the year 2020 the groaté of
landfill filling in the “eco-2” scenario slows dowmore
noticeable than in the “eco” scenario, and thénfilllevel of
landfills in 2030 is 83% which is by approximate&$o less
than in the “base” and “eco” scenarios. The slogrewth of
landfill filling rate in the “eco-2” scenario carelexplained by
the higher proportion of the sorting population émder rates
of waste generation, than in the “base” and “eca&narios,
which is shown in Figure 10.
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Fig. 10. Amounts of the generated packaging wastdl three scenarios.

Increase of the NRT rate for packaging rate by 28%the
year 2030 in the “eco” scenario caused a redudiiothe
amount of packaging per product unit by 15% in carigon

In the “eco-2” scenario, decrease of the growtle rat
packaging per product unit allows to achieve sizdtilon of
the yearly generated amount of packaging wasteeaetvel of
2011, i.e. 320 thsd. tons per year in the year 2@3Ccan be
seen from Figure 10. Figure 10 also shows thavtiheme of
the generated packaging waste even slightly deeseaser
the period of 2010 — 2025.

Results of the “eco-2” scenario show that the NRTE ffor
packaging can affect the packaging waste systerhabfia
and it is possible to influence the growth ratehaf amount of
packaging per product unit, but this can be aclidf/éhe tax
increase is at least two times faster than in Heesé” scenario.

IV. CONCLUSIONS

The main conclusions which could be made basedhen t

results of research are the following:

1.

3.

with the “base” scenario, but when the NRT rate was

increased by 100% in the year 2030 in the “eco<Znario
comparing to the “base” scenario, the amount okagitig
per product unit is decreased by 25%, compared with
“base” scenario. Therefore, it can be concluded ththe rate
of NRT for packaging grows faster, proportionalg$ effect
is achieved — in the “eco” scenario the effect,resped as the
ratio between achieved relative reduction of thekpging per
product unit and the relative increase of the NRIE for the
packaging material, is two times higher than in theo-2”
scenario. In the “eco-2” scenario the NRT ratedackaging
in 2030 reaches 0,84 LVL/kg, which is 2 times higtien in
the same year for the “base” scenario and 3.2 tihiglser
than the weighted average rate in 2010, i.e. 0\26/kg.

If the natural resource taxes on the materials used
packaging and on the disposed municipal waste sed u
as a policy instruments, and the growth of thoseofa is
affected by the amount of annually generated pankag
waste and the extent of landfill filling in the nedthe
yearly amounts of generated and landfilled wastebm
decreased. The taxes increase the cost of packaging
materials for producers and the fee for waste ctda

for inhabitants, thereby reducing the growth rdteaste
volume by circa 33% and increasing waste sorting
population from approximately 40% to 77% in theryea
2010 relative to the year 2030 for the “base” denence
scenario. In the time period of 2010 — 2030, anuahn
amount of landfilled packaging waste decreases(9 5

in the “base” scenario but nevertheless, 88% of the
available existing landfill capacity will be filledp until
2030 even with reduced rate of the filling.

Changes which are achieved by year 2030 in the"“eco
scenario case relative to the “base” scenario &e a
follow:

a) The annual amount of generated packaging waste is
reduced by 14%,
b) The annual amount of landfilled waste is reduced by
6%,
¢) Impact of packaging materials on environment is
reduced approximately by 15%.
The hypothesis that by increasing the rate of NRirem
substantially, the proportion of the waste sorting
population will increase, compared with the “base”
scenario, is not confirmed in the “eco” scenario.the
“eco” scenario proportion of the waste sorting dapan
is even slightly less than in the “base” scenaltiothis
case, system dynamics model shows that the resuyit m
be unexpected, due to existing interrelations betwe
elements of the system and feedback loops. Inehe™
scenario the growth rate of NRT for municipal waste
disposal is insufficient to offset the reduction tie
waste generation growth rate which reduces a ntagiva
for the sorting.
The NRT for packaging materials can affect the
packaging system of Latvia and it is possible to
effectively influence the growth rate of the padkagper
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product unit, but this can be achieved if two tinfeester of Reports and Model Forms Thereof, Requirements Which a

Commercial Company Must Fulfil in Order for It to Be Registered as a

tax increase than in the “base” scenario is pralide Packaging Manager, Exanples of the Application of the Packaging

the “eco-2”. Scena.-rio the achieved |eV_e| of packagier Definition Criteria and Exceptions in Relation to the Heavy Metal
product unit provides that the packaging waste geead Content in Packaging. Latvijas Vestnesis, No 15, 16 January 2007.
in 2030 remains at the level of 2011 (320 thsaary. 4. Vizayakumar K., Environmental policy analysis: ®yat dynamics

e ; o approach (Chapter 20), V.K. AgnihotrBublic policy analysis and
5. Raising the NRT rates for packaging and for muikip design, Concept Publishing Company: New Dehli. pp. 319395,

waste _d'SPOSf’ﬂ by even Iarger ex_tent than in the™e 5. Saleh M., Oliva R., Kampmann C.E. & Davidsen FRAlcomprehensive
scenario in the “eco-2” scenario, ensures that the analytical approach for policy analysis of system dynamics models,

landfilled amount of packaging waste is by 29% lowe European Journal of Operational Research, Volung @f. 673-683,

. u " - 0 ; 2010.
than in the “base” scenario and by 22% lower thmthe 6. Law issued by the Republic of Latvihaw of Nature Resource Tax.

‘eco” scenario in year 2030. Latvijas Vestnesis, No 100, 30 June 2009.
6. The existing legislative instruments can be usecréate 7. Packaging Trends for Fast Moving Consumer Goods in Selected

an effective policy for ecodesign implementationd an European Countries. Part 1. First data collection. Public report.

; ; : EUROPEN (Belgium) and STFI-Packforsk AB (Swedel®Q2
stop waste accumulation in landfills, but both NRifes, The Ecodindicator 99, Manual for designers Ministry of Housing,

i.e. for the paCk?-ging mate_rials and the Wasremb " Spatial Planning and the Environment, The Nethegaa000.
should be even higher than in the “eco-2" scenario.
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Alise Berzipa, Elina Dace, Gatis BaZbauers. Ekodizaina ievieSanas un ridgjumu analize iepakojuma atkritumu sisemai ar sisemdinamikas
modeleSanas paidzibu

Sobid viena no aktilakajam vides piesrnojuma prob#mam ir aizvien pieaugos3ais atkritumu daudzums, kask@oligonos. lepakojuma atkritumi sach
lielu ipatsvaru- ap@ram 20% no kofjiem sadzves atkritumiem. Sajdarts izklastti izpstes par Latvijas iepakojuma sistu rezuliti. Galveri uzmaiba tiek
piewersta tam, k ar politikas instrumentu galzibu ir iesgjams veiciat ekodizaina ievieSanu un matdui izmantoSanas efektigties paaugsti¥anos, adejadi
samazinot iepakojuma atkritumu pieauguma temptijufa izmanto metode ir si@mdinamikas modéfana. Modelis veidots laika posmam no 198& |
2030. gadam, laitu iesgjams imi€t pagitnes datus un, i€wjot faktoru mijiedartbu, ka af mainot ar atkritumu apsaimniekoSanas politikukietgamo
faktoru \ertibas, prognaat dazdus rikotnes afstibas scefrijus. Galvenie sigmas elementi, kas tiek analizdarta un saldzinati sava star@ dazdu scefriju
gadjumos, ir: ikgadji raditais iepakojuma atkritumu daudzums, atkritumkisofoSo iedzvotaju ipatsvars, rgenefto atkritumuipatsvars, ikgagji noglakato
atkritumu daudzums un iepakojuma maierietekme uz vidi. Izftes nerkis ir analizt, kada politika litu efekiva unlautu samazit iepakojuma razoSanai
nepiecieSamo primo resursu pétinu un radta izlietota iepakojuma apjomu,apéc bez tazes scefrija” tiek izstradats af ,eko sce#rijs”. Ar esoSo
likumdoSanas instrumentu pddibu ir iesgjams izveidot efektu ekodizaina ievieSanas politikugtaabu dabas resursu noteKDRN) likmes ir jnosaka
krietni augsikas nek eko scefrija. Ar Dabas resursu nodiekpaidzbu ir iesgjams efekivi regukt iepakojuma uz produkta vigsu pieauguma tempu un
tadgjadi parakt, ka ikgadji raditais izlietot iepakojuma daudzumglkz 2030.gadam paliek 2011.gataén (320 tikst.tonnu gaa).

Aunuce Bep3uns, Enxnna [laue, I'atuc Bax6ayep. AHajau3 BBeJeHHUsl IKOAM3AaiiHA M pelIeHMi /ISl CHCTEMBbI YNAKOBOYHBIX OTXOJ0B C MOMOUIbIO
MO/IeJUPOBAHUS THHAMHKH CHCTEM

Opra u3 Harbolee BaKHBIX IKOJIOTHYECKHUX TPOOIIeM 3arpsi3HeHust B JIaTBHH TO YBEIHYCHHE KOIMYECTBA OTXO/I0B, MOCTYMAOIIMX HA MTOJIUTOHBI. Y TAKOBOYHBIC
OTXOZBI 3aHUMAIOT OOJbIIyI0 YacTh, NpuOu3uTeabHo 20%, oT oOumero oObema OBITOBBIX OTXOZOB. B maHHO# paboTe paccMaTpHBAIOTCS pe3yJbTaThl
HCCIIEIOBaHHs CUCTEMbI ynakoBku B JlatBun. Ocoboe BHUMaHHE yIEIAETCS MOJMTHYCCKUM MEXaHHW3MaM, KOTOPBIC CIIOCOOCTBYIOT peain3alii dKOAU3aiHa U
3 (HEKTUBHOCTH HCIIONB30BAHIS MATEPHAIOB, TAKHM 00pa30M, yMEHbIIAs MPUPOCT YIAKOBOYHBIX OTXOMOB. B HMcclie[oBaHNH, MCIOIb3yeMbIii METO] aHaIN3a
CHCTEMBI YIaKOBOYHBIX OTXOJOB, HAa3bIBACTCS MOJACIMPOBAHHE JHHAMHKH cHCTeM. Mozens Oblia caenana it nepuoza Bpemenu ¢ 1998rona no 2030rona,
YTOOBI UMETh BO3MOXKHOCTb IMUTHPOBATH HPOLUIbIC JAHHBIC M HMPOTHO3MPOBATH Pa3iMYHbIC CLCHAPHU Pa3BUTHs Ha Oyayllee, yIUTHIBas B3aHMOJCHCTBHUE
pa3nUYHBIX (AaKTOPOB, a TAK)KE MEHsS 3HAYCHUs (DAKTOPOB, CBA3AHHBIX C MONMTHKOW ympaBieHus oTxogaMu. OCHOBHBIC DIIEMEHTHI CHCTEMBI, KOTOPBIC
AQHANTU3UPYIOTCS U CPAaBHUBAIOTCS MEXAY COOOH B PasiMyYHBIX CLEHAPHAX, CJICAYIOLIME. EKErOAHbIH O00BEM YIMAaKOBOYHBIX OTXOIOB, JOJISI HACEICHUS,
COPTHpYIOIIAs OTXOIbI, JOJsI MepepabOTaHHBIX OTXOJOB, €XKETOJHOEC KOIMYECTBO YTHIM3HPYEMBIX OTXOJOB M BO3/CHCTBHE YNAKOBOYHOIO MaTepHana Ha
OKpyKaromyio cpemy. Llenb mccrenoBanms — MpoaHAIN3UPOBaTh, Kakas MOMUTHKA Oymer Oornee dQdEeKTHBHON U OymeT aaBaTh BOSMOXKHOCTH YMEHBIIUTH
noTpebieHne MePBUYHBIX PECYPCOB Ul IMPOM3BOICTBA YIIAKOBKH, MO3TOMY HApsIy ¢ «0a30BBIM CLEHapUEM» pa3padaThIBaeTCs QKO cCleHapHii». OCHOBHOU
BBIBOJI COCTOUT B TOM, YTO CYLICCTBYIOLIME 3aKOHOAATEIbHBIC MHCTPYMEHTBI MOTYT OBITH HMCIIOJB30BAHBI sl cO3AaHMs Y()(HEKTHBHON MONTUTUKH BBEICHHS
JKOAM3aliHa, HO 00€ CTAaBKH HAJOTa Ha MPUPOAHBIE PECYPCHI JOJDKHBI ObITh 3HAYMTENBHO BBIIIC, YeM B JKO-CiieHapuu. C MOMOIIBIO HAJIOTa HA MPUPOIHBIC
pecypchl MOKHO 3()(EKTHBHO PErylIUpOBaTh TEMITBI POCTA YIIAKOBKH HA SIUHHILY MPOAYKLHH H, CICIOBATENBHO, JOOUTBCS TOTO, YTOOBI KOJIMYECTBO OTXOIOB
ynakosku B 2030rozay ocranocek Ha yposte 2011rona (320 000r/rox).
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