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SUMMARY

1. INTRODUCTION

Latvia became a Party of the United Nations Framework Convention on Climate Change (UN FCCC) in 1992.

! Latvian Parliament ratified the UN FCCC in 1995, and since then Latvia became a Member State to the UN FCCC and
undertook to fulfill a range of internationally adopted commitments.

In accordance with Kyoto Protocol to the UN FCCC on 10 December 1997, Latvia individually or jointly should
ensure, that its aggregate anthropogenic CO, equivalent emissions of CO,, CH4, N,0, HFCs, PFCs and SF; in
2008—2012 should be 8% below the 1990 level.

In accordance with Article 4, Paragraph 12 of the UN FCCC, each Party, including Latvia, should submit to the
Conference of the Parties the information about national GHG emissions and sinks, as well as description of policies
and measures taken or envisaged to fulfill the commitments.

According to the first National Communication of the Republic of Latvia, the economic decline in Latvia in 1990—
1994 due to the transition to a market economy caused a reduction of GHG emissions, and projections for the year 2000
do not envisage to exceed the level of 1990 even when no specific actions are undertaken. It is for after that year that
the GHG emissions are expected to increase following the forecasted economic recovery and growth.

This document is Latvia's second National Communication under the UN FCCC. It presents the current situation in

- GHG emission inventories in Latvia, some corrections of data for 1990 according to IPCC 1996 Revised Guidelines,

emis'sior.l pr.ojections till 2020 as well as development in climate change mitigation policy. The following ministries
and institutions from Latvia have contributed to the present Report:

Ministry of Environmental Protection and Regional Development,
Ministry of Foreign Affairs,
Ministry of Economy,
Ministry of Transport,
Ministry of Agriculture,
Environmental Data Center,
State Forest Service,
Latvian Development Agency,
Central Agency of Statistics,
State Hydrometeorological Agency,
Riga City Municipality,
Advisor of Prime Minister on Environmental Protection Affairs.
Foreign institutions:
Ministry of Housing, Physical Planning and Environment of the Netherlands,
Institute of Environmental Studies at Vrije University of the Netherlands,
Polish Foundation of Energy Efficiency.
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2. NATIONAL CIRCUMSTANCES CO; emissions

The most important source of CO, emissions in Latvia is the combustion of fossil fuels — about 90% of the national
total. The largest sources in 1995 there were Energy industries (38%), Residential (15.5%) and Transport sectors

Latvia's total area is 64,600 km? with about 2.5 million inhabitants in 1995. Of the total area about 39% is(13.6%).
agricultural land, 45% are forests, shrubs and groves. About 3.9% of Latvia's total arca are inland waler systems. CH, emissions _ _ _

Climale in Latvia is temperate with frequent cyclones, which cause fast weather changes. The average annua]  Total anthropogenic emissions of CH, amounled 1o u.boul 101 Gg in 1995, Thc main sources were ag.ﬂclﬂturul —
precipitation is 600—700 mm, and the average annual temperature in Riga, the national capital, is 6°C. enteric fermentation (38.8%) and manure management (5.2%); solid waste disposal on land (25.3%); fuel, mainly

Latvia's indigenous energy resources are biomass, peat, hydropolential and wind. At present they cover less thay wood burning (7.4%) and leakages from natural gas transmission/distribution pipelines and facilities (21.3%) contribute

20% of the primary energy supply. All the fossil fuels are imported from other countries, mainly from Russia.  “to CH, emissions as well.
As a consequence of the crisis in the economy and fast increase of prices for energy carriers, considerable drop i N,O emissiops . _ . o
the energy consumption during recent years took place in Latvia. Primary energy supply has decreased from 378 PT iy Anthropogenic emissions of N2O almost completely (96.6%) derived from the agriculture soils in 1995. The real

1990 to about 188 PJ in 1996. I‘ volume of N,O emitted in Latvia may be higher compared to the data in Table 1 becanse:
— N,0 release from anaesthesia use was not accounted as there were no activity data in statistics;

The main mode of transport is road traffic. It uses about 77% of total transport energy consumption. The same as in ) ” ”
— no data were available regarding the use of catalytic converters in cars.

other CEE countries a very rapid increase in car ownership is taking place in Latvia. The increase in 1995 was abouf
24% compared to 1990. The advantageous geographical position of Latvia within Europe and the location near the CO; removals

Baltic Sea are prerogatives for development of the transit transport. | The area of forest in Latvia is increasing and annual growth is exceeding the harvest (increment in managed forests

In 1996 the decline in industrial production has stopped for the first time since the beginning of the economi¢ 16.5 mill. m*). CO, sequestration in 1995 was about 106(_)0 (_Bg, and it means that ab(.)ut 87% from the total CO,
reforms. The following branches of industry played an important role in the production of goods in 1996: manufactury emissions were removed by forest in 1995. The sequestration is not included in the national totals.
of food products and drinks, manufacture of textiles, manufacture of wood and wood products (except furniture)
manufacture of chemicals and chemical products. |
Agriculture has traditionally been a developed sector in Latvian economy. Chief reasons for the decline in the
1990ies were the fast narrowing of markets (both external and domestic) and price changes with adverse effect for 4. POLICIES AND MEASURES TO REDUCE GHG EMISSIONS
agriculture. In 1990 agricultural output constituted one fifth of GDP and in 1996 — only 6%. ]
Latvia has nearly 2.88 mill. ha forest land. Because of the very limited energetic and mineral resources in Latvia the
forest sector is of great importance to the national economy. The share of forestry and its associated industries in GD}  Climate change mitigation policy is to a large degree incorporated into other policies in Latvia. The main recently

has increased remarkably and in 1995 it was about 10 % of the total. , created documents related to climate policy are as follows:
— National Communication of the Republic of Latvia under UN FCCC. MEPRD, Riga, 1995 [3].

— How to Mitigate Climate Change. Summary of the Study on the Assessment of Some Policy and Technology
Options in Energy and Forestry Sectors in Latvia. MEPRD, 1998. (The Study Final Report is available in the MEPRD)
[51.
3. INVENTORIES OF ANTHROPOGENIC EMISSIONS AND REMOVALS OF GHG =~ — National Transport Development Program (1996—2010). Summary. Riga, 1936 [14].
— Conception for Making Use of Subsidies in Agriculture and Motivation for Programs 1998—2002. Ministry of
Agriculture of the Republic of Latvia, November 1997 (in Latvian) [16].

The direct GHG CO,, CH,, N,O, as well as indirect GHG NO,, CO, NMVOC and SO,, are included into the - Draft Forest 1?01icy in Latvi'a. January 1998 (in Lfitvian) [19].
emission inventory. The methodology used for estimating emissions is based on the IPCC 1996 Revised Guidelines for National Environmental Policy Plan for Latvia. Riga, 1995 [20].

National Greenhouse Gas Inventories. In Table 1 a short summary for GHG emissions for the years 19901996 i¢ National Environmental Action Program. MEPRD. Riga, 1996 (in Latvian) [21].
— Strategy for the Municipal Waste Management in Latvia. MEPRD, May 1997 (in Latvian) [26].

resented. ;
P ~— National Energy Development Program for Latvia. June 1997 (in Latvian) [22].
Table 1 . Conception for Agricultural Development. Ministry of Agriculture of the Republic of Latvia. Riga, 1998 (in
. Latvian) [29].
Summary of GHG emissions, 1990—1996, Gg - Dl’?.f[ National Program “Production and Use of Biofuels in Latvia”. Ministry of Agriculture of the Republic of
Latvia. Riga, 1996 (in Latvian) [23].
_G ﬁG 1990 1991 1992 1993 1594 i 1995 — 1996 — Latvia Forestry Sector Masterplan. Final Report. State Forest Service, Latvia; Swedforest International AB,
co. | 24906 19553 16461 | 14550 | 12025 | 12144  Sweden. January, 1995 [25],
c H; e 133_ s 105 : o8 i " 11065 — Forestry Development Program for Latvia. 1992 (in Latvian) [24].
. L 1 93 — Republic of Latvia. Draft Municipal Solid Waste Management Project. Document of the World Bank. November
NO 23 20 | 9 17 17 16 16 1997 (in Latvian) [27].
NO, 93 61 | 53 46 . 48 _[ 42 35 — D.raft National Program for Construction. MEPRD, 1997 (in Latvian) [33].
co 38 733 453 | 528 - 307 454 176 — Riga Development Plan 1995-—2005 (in Latvian) [28].
NMVOC 148 97 63 98 99 i 70 41 Th .
. . e | S 1o % o~ | - 56 . o s e above mentioned documents envisage following measures which are relevanl to climate change mitigation in

R — - - ——=2 different sectors of economic activities (more detailed information is presented in Annex 1).

10 11
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Energy industries:
increase of fuel prices,
fuel switching,
improvement of energy efficiency,
increased use of CHP production,
increased use of biomass in DH production,
reconstruction of small HPPs,
increased use of wind energy.
End-use sectors:
fuel switching,
heat energy conservation in buildings,
electricity conservation,
implementation of the system for analysis and checking of energy consumption.
Transport:
improved public transport system,
maintenance of existing vehicles,
engine power reduction for cars,
road vehicle with alternative fuels,
speed limits,
improved drivers' behavior.
Fugitive emissions from fuels:
reduction of natural gas leakages,
reduction of gasoline losses in filling stations.
Industrial processes:
implementation of up-to-date technologies,
replacement of old equipment and hazardous substances.
Agricultore:
improved management of ruminant live-stock,
improved management of live-stock manure,
elaboration of scientifically sound recommendations on N-fertilizer use efficiency.
Forestry:
forest and forest land area conservation,
purposeful afforestation of abandoned agricultural land,
silviculture practices in young stands,
sustainable forest management,
forestry certification.
Waste:
establishment of separate waste collection systems,
waste reuse,
waste minimization in landfills,
biological treatment of waste,
clean-up of old landfills,
development of waste management infrastructure.

5. PROJECTIONS AND EFFECTS OF POLICIES AND MEASURES

MRS

Two cases for economy development for 1995—2020 with different growth rates of GDP has been discussed —
lower one and a higher one. Only the higher growth rate case was assumed for MRS, because a higher economic grow
usually leads to a higher level of GHG emissions.

12
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Other assumptions for creating MRS: .

— number of population in Latvia is not increasing;

— integration of the state in the EU is one of the most important objectives of the Government;

— the Government plans to finalize privatization till the end of 1998 (including also big companies).
— liberation of prices and tariffs, and reduction of inflation is going on.

SECTORAL SCENARIOS AND GHG EMISSIONS o
To create the Energy sector development scenarios and calculate future GHG emissions the MARKAL model — >

bottom-up dynamic optimization model for Energy sector was used. Modcling was carried out by experts f_r(_)m _[he
Energy department of the Latvian Development Agency. Thlj} analysis of the TransporF SB.L'-EOI' GHG mitigation
possibilities was based on experts’ judgement only. For creating the Forestry sector projections thc? melhodul.ogy
developed by experts from State Forest Service were used to make all the calculations. The GHG emission projections
for the Industry, Agriculture and Waste sectors were carried out making use of the Long-term Economic Forecast till
2020 elaborated by experts of the Ministry of Economy of the Republic of Latvia.

Energy

Economy in Latvia undergoes transition, which means that considerable changes will occur in the Energy sector.
Therefore a “business-as-usual” scenario cannot be used here. An “efficient” Energy sector Reference Scenario was
elaborated, and a lot of economically profitable, cost-effective energy efficiency improving options were included in it,
resulting at the same time in GHG emission reduction.

Results of model calculation for high energy efficient Reference Scenario CO, emissions show that emissions from
Energy sector in the year 2020 may be about 18% below the level of 1990. It means that if economic growth is not
higher than assumed in MRS and Energy sector Reference Scenario is realistic, which means — if there is rather high
level of investments available in Latvia's economy to introduce modern, resources saving technologies and to
implement appropriate economic and fiscal instruments, then according to the Kyoto Protocol to the UN FCCC the
GHG reduction targets can be reached without any additional effort on behalf of Latvia because Energy sector is the
main to emit GHG into atmosphere.

If efficiency improvements included in the Energy sector Reference Scenario are not fully implemented, aggregated
GHG emissions after the year 2012 might be only some 10% below the 1990 level and it does not seem easy to fulfill
the commitments under the UN FCCC in coming years. Therefore additional measures should be envisaged.

MARKAL model calculations for the Energy sector Scenario “with measures” show that the combined effect of
implementation of all CO, reduction measures in an integrated approach could be about 30% emissions reduction till the
year 2020 compared to the Reference Scenario case. A lot of policy instruments is necessary in Latvia to reach the
emission reduction, including CO, tax.

Transport

As a result of the sharp increase in the number of vehicles and development of transit traffic the annual CO,
emissions from transport in 2020 will exceed the level of 1995 considerably in the Energy sector Reference Scenario
case, but they will not reach the level of 1990. Other experts yet are of the opinion that just after 2010 CO, emissions
from transport will start to exceed the level of 1990. Some additional researches should be performed to clear up the
problem.

Effect of implementation of GHG mitigation measures considered in the given Communication was not included in
the Energy sector Scenario “with measures”.

Forestry

Because of the increase of the forest area, and because of the fact that forests in Latvia will be on average composed
of relatively young classes as they recover from the past harvesting and abandonment of agricultural land, they will
remain net C sink during 1995—2020, CO, sequestration will increase in the Forestry sector Reference Scenario case
by about 14% in comparison (o the year 1990 level.

As }herc was no model for Forestry sector assessment, no integrated approach was possible in the Forestry sector
Scenario “with measures”. Therefore only one partial scenario was evaluated for the purpose of this document. In that
case CO, rerpovals will begin to increase after the year 2000, and will reach about 2.5% annual incremental CO,
removal starting the year 2020 in comparison with the Reference Scenario case. Full benefits (economical and social)
could be observed only over some period of 50—60 years.

13
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Waste

The amount of waste in solid waste disposal sites in Latvia and related CH, emissions are going to grow after the
year 2000 though the number of population will continue to decrease. If nothing is done (Waste sector Reference
Scenario case), in 2020 the amount of CH,4 produced in landfills could exceed the level of 1990 by about 70%. Wast#
incineration is on a pilot project scale in Latvia presently.

The Strategy for the Municipal Waste Management [26] was worked out in 1997, one of the main targets of it being
to reduce the negative environmental impact of landfills in Latvia. “Getlini” waste disposal site reconstruction has been
started. Combined effect of proposed measures (Waste sector Scenario “with measures™), such as decrease in
landfilling by about 20% from 2005 due to waste reuse, and recovery of biogas after the year 2000, will result in thg
CH, emission reduction till 2020 by about 46% in comparison with the Reference Scenario. In this case CH, emissions
will remain 6% below the level of 1990.

Summary of GHG emissions

A summary of the forecast for CO,, CH, and N,O emissions for all sectors for Reference scenarios and Scenariog
“with measures” is shown in Table 2.

Table 2

GHG emissions for the period of 1990—2020, Gg

GHG | 1990 | 1995 | 2000 2005 | 2010 | 2015 2020 |
CO» 24906 12144 12273 15118 17884 19612 20573
12274 11067 12566 13248 13936
CH, 186 101 104 110 119 123 135
95 100 114 | 128 143 |
N.O 23 16 15 15 17 | 18 18
B - - 15 15 17 | 18 18
NO, 93 42 56 70 81 88 93
) 56 59 6. | 72 | 76
Cco 388 454 2713 294 330 | 364 382
273 320 359 i 388 408 |
NMVOC 148 70 96 118 204 : 365 627
926 120 207 369 630 |
S0, 119 59 LA 114 157 187 150
- 77 43 60 57 52
Note: |
GHG According Sectoral Reference scenarios
According Sectoral Scenarios “with measures”

SUMMARY

7. RESEARCH AND SYSTEMATIC OBSERVATIONS

An elaborated planning and use of best available technologies would ensure sustainable development possibilities
for Latvian economy. However, national resources that could be assigned for these objectives are limited. There is a
need for more active practical international co-operation in order to implement the requirements of the Article 4 (c) of
the UN FCCC on transfer of technology and knowledge. The climale change mitigation related international |
cooperation projects in Latvia mainly are orientated towards energy efficiency improvements and waste management.

Following the Berlin meeting (COP 1, 1995), pilot projects now are being undertaken on AlJ by a number of
countries, and this work should be finished in 2000. In 1997 the MEPRD has signed two climate change mitigation-
related international agreements on AIJ (with the Netherlands and with Canada). These agreements include cooperation
in the increase of energy efficiency, and increased use of the alternative and renewable energy resources. Similar
agreements are expected to be signed with Sweden and Germany.

Pursuant to the requirements of the UN FCCC, the Hydrometeorological Agency of Latvia has provided for
systematic pollution observations and climate monitoring, thus creating a data base for the evaluation of climate-related
factors and the study of tendencies. Information about anthropogenic pollution load is necessary to assess reasons of
changes in the environmental quality. At the Environmental Data Center of the MEPRD such statistical reports are

filed in the database.

8. EDUCATION, TRAINING AND PUBLIC AWARENESS

Feasibility of Latvia to support education on environmental issues from the state budget is restricted; the present
level in environmental education is achieved by virtue of activities of informed part of general public, as well as owing
to support of governmental and non-governmental organizations of Nordic countries and EU.

Efforts should be made to expand the ideas of the latest scientific findings on global warming, to promote
environmental education and public awareness. Public awareness is a necessary pre-requisite for the implementation
and development of climate policy, since its efficiency is directly dependent on the level of knowledge, understanding
of situation and sense of responsibility of all the persons involved.

6. VULNERABILITY ASSESSMENT OF THE ECOLOGICAL SYSTEMS AND
ADAPTATION TO THE IMPACTS OF CLIMATE CHANGE

Till now no vulnerability assessment of the ecological systems has been carried out, and no national programs of
plans created regarding adaptation measures in these systems in Latvia because of the lack of financial resources.
However, there is some earlier started research work on the variability of regionally important tree species in responst
to changes in climate and on the degree and rate of evolutionary processes and adaptation by means of genetic changes.
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1. INTRODUCTION

JECD was carried out in 1996 in Riga. In the first National Con?municat‘ion it was ppssiblc to give the complete GHG
missions inventory only for the base year 1990. Since ther} the inventories of emissions _have been done .annually and
1y became more precise. The emission calculation in this dqcument was carried out ‘m_accorda.nce with the JPCC
996 Revised Guidelines for National Greenhouse Gas Inventories [4]. It means that emissions for the year 1990 were
scaleulated. ) o o N
As stated in the first National Communication, the economic decline in L_atV}a in 1990—1994 due to the trans'mon
3 a market economy caused a reduction of the GHG emissions also, and prOJccno.ns for the year 2000 do not envisage
5 exceed the level of 1990 even when no specific actions are unfiertaken. It is for after that year that the GHG
missions are expected to increase following the forecasted economic recovery and growth. But it was assessed that

i i ready started in Latvia after 1995 (annual average increase of GDP was projected to be

1' lN TRODUCTION E,IS[TZIB?;C‘; ?Zeigg?il;&l)o pe)rliod) will cause a gradual increase in emissions. It will not be possible to stabilize
efore the year 2000 the achieved emission reduction level of 199.5._ - . .

To assist Latvia to meet requirements of the Convention on stabilization of GHG concentrations in the atmosphere

t a level preventing dangerous anthropogenic interference with thp climate system the. joint LatvxanTPoland-Dutch

itudy [S5] was carried out. Its objective was to scientifically identify and evaluate f.e.asﬁ?le measures in Energy and

‘orestry sectors to mitigate climate change and to propose a strategy for the stablhzatlon_apd reduction of GHG

imissions in the future. The Study was financed by Dutch Government with technical and training support by experts

tom the Netherlands, Poland and Norway, and it was very useful in preparing the second National Communication.
The following ministries and institutions from Latvia have contributed to the present Report:

For some time scientists have drawn attention to the phenomenon of accelerated climate change as a result of hums — Ministry of Environmental Protection and Regional Development,
activities. An increase in GHG concentrations leads to an additional warming of the Earth’s surface and its atmosphe; — Ministry of Foreign Affairs,
and leaves a negative impact on climate. According to the Second Report of the IPCC [1], the global mean surface ¢ — Ministry of Economy,
temperature has increased by 0.3 to 0.6°C over past 100 years. In its modeling of possible climate changes to come, th — Ministry of Transport,
IPCC envisages future temperature increase using a number of scenarios with varying assumptions as to populatios — Ministry of Agriculture,
economic growth and energy supplies. A “business-as-usual” scenario may lead to 1—3°C temperature increase f — Environment Data Center,
2025 and to 2—4°C increase by the end of the next century, in comparison with the present state. The likely glohy — State Forest Service,
consequences of this increase are as follows, — Development Agency,
— Planetary climate change will make weather patterns erratic and increasingly hard to predict. Droughts, stormi — State Committee of Statistics,
floods and hurricanes are likely to be more frequent and more severe than in past. Ice, snow and glaciers will b — Hydrometeorological Agency,
reduced. — Riga City Municipality,
— A 2050 cm increase in the level of the oceans is envisaged for 2050; it may reach 30—100 cm by the endg — Advisor of Prime Minister on Environmental Protection Affairs,
the 21st century. Coral reefs and other aquatic ecosystems will be disrupted. Foreign institutions:
— Effects on agriculture, mainly due to changes in rainfall patterns and predictability, will be uneven hi — Ministry of Housing, Physical Planning and Environment of the Netherlands,
substantial. Desertification will be enhanced. Hydrological changes will be disruptive not only for agriculture but fo — Institute of Environmental Studies at Vrije University of the Netherlands,
hydroelectric power generation. — Polish Foundation of Energy Efficiency.

— Changed climate conditions will place stress on forests, grasslands and other ecosystems, especially whel
species are already close to their biological limit with respect to moisture and temperature.

The IPCC points to uncertainties that affect its predictions of the timing, the magnitude and regional patterns 0
climate change. These are because of inadequate knowledge of such factors as the functions of the oceans i
determining climate, the interaction of the clouds with GHG buildup, the response of the polar ice sheets to climal
change, and other possible feedback mechanisms [2].

Alongside with many other countries worldwide Latvia signed the UN FCCC during the United Nations Conferend
on Environment and Development in Rio de Janeiro in June 1992. FCCC came into force on 21 March 1994, and it
ultimate aim is countering irreversible climate change caused by anthropogenic activities. The Saeima of Latvia ratifi¢
FCCC on 23 February 1995, and since then Latvia became a Member State to the UN FCCC and undertook to fulfilll
range of internationally adopted commitments.

In accordance with Article 4, Paragraph 12 of the UN FCCC, each Party, including Latvia, should submit to th
Conference of the Parties the information about national GHG emissions and sinks, as well as description of polici¢
and measures taken or envisaged to fulfill the commitments.

This document is Latvia's second National Communication under the UN FCCC. It presents the current situation @
the GHG emission inventories, emission projection as well as development in climate change mitigation policy. Th
first National Communication [3] was prepared in 1995. The in depth-review of this Communication by experts [rof
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Table 2.1.
| Changes in number of population
1 . i 1990 1995 l
‘otal population (thous.) I 2673.4 2529.5 i
_rf)pulatlbon‘ % from which | 603% o1 ‘
iy | 30.7% 30.9%
2. NATIONAL CIRCUMSTANCES &2
| 2.2. Economic conditions
| e f the first CEE to start th f the t fi
i i iti i * After regaining independence in 1991 Latvia was one of the first countries to start the process of the transition
2.1. Geographlc condltlons, Chmate and demography i a market economy. With its very poor mineral deposits (gravel, sand, dolomite, limestone, peat) Latvia has

tperienced remarkable economic decline during the last five years. Dynamics of its GDP during 1990—1995 is shown

Latvia is located on the edge of the East European plane near the Baltic Sea between 55°40' and 58"05' north| jtiz 2.1

from 20°58' to 28°14' east. The length of the coastline with the Baltic Sea and Riga Gulf is 0.5 thous. km. With an

of 64,600 km® the Republic of Latvia is one of the smallest countries in Europe. Of the total surface area about 39 3000 ¢
i‘ agricultural land and 45 % is covered by forests, shrubs and groves. About 3.9% of Latvia's territory are inland wr‘ -\\
systems [6,13]. = 2500 '
Climate in Latvia is temperate. It is determined by Latvia's geographical location near the Baltic Sea and Riga G"'E;
I To a large extent climate is influenced by flows of marine air from Atlantic Ocean and frequent cyclones, which hi@ \
about considerable changes in weather 190—200 days during a year. This results in lower summer temperatures 1‘:'_ 2000
higher winter temperatures in comparison with the average temperature at medium degrees of latitude for inland zui-E \\
Annual mean air temperature in Riga is +6" C; in January -4.9 °C and in July +16.9 °C [7]. Long-term observatig' S —

made at hydrometeorological stations in Latvia show that annual average temperature over recent 100-year perlodl
increased slightly. During the first 50 years annual air temperature became 0.2°C higher on the average, in the sect
half nearly by 0.5°C. « 1000
The annual precipitation in Latvia is ranging from 600 to 700 mm, and it has become more abundant over the las
| years. The process was more evident in districts, where prevailing winds and relief fostered ascending of air mas?l':
During a year, the increase was more evident early in the cold period. 3
The average number of hours with sunshine in Latvia is 1660—1880 a year. Total cloud amount in Latvia I"
remained unchanged during observation period. Notwithstanding this fact the analysis shows that the sunshine duralg 0 i i : i A
has become shorter. 1 1990 1991 1992 1993 1994 1995 |
The winds are usually from south-west and south directions with mean speed 3—6 m per sec.
' The hydrological observations in the Riga Gulf and the Baltic Sea areas adjacent to Latvia's coast testily.
' gradual water level rise. Analysis of trends of observations shows that during the last 100 years the mean anit
water level in the Riga Gulf (Daugavgriva station's data) has increased by 16 cm, in the Baltic Sea (Liepdja slalit
data) — by 4 cm.
The population in Latvia amounts to nearly 2.5 mill. inhabitants, out of whom 32.9% lives in the capital city Ri Results of the economic development in 1996 show that situation in the state is beginning to stabilize [9]:
During the years 1945—1990 the number of population in Latvia grew very fast due to immigration flow from Rus. — GDP has increased,

500

Fig. 2.1. GDP dynamics, 1990—1995, mill. LVL

Byelorussia and Ukraine. The estimated population for 1990 was 2.67 millions. After that year the numbef — inflation rate has gone down,

inhabitants has started to decrease both because of decreasing natural growth and because of some population lca‘ﬁ- — Interest rate on loans has fallen,

Latvia. Demographic projections do not predict any growth of the number of population during the next 20 years. I — output of manufacturing industry has increased,
forecasted to be 2337.3 thousands in 2015 [8]. The changes of number of population are presented in Table 2. | — transit activity has rapidly grown,

— exports of goods has grown.
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|
Integration of Latvia into the EU is one of the most important objectives of the government. It proceeds

accordance with the National Program for Integration into the EU, which covers legislation approximation methods a
sequence for participation of Latvia in the European internal market. [

Energy :

Latvia's indigenous primary energy resources are biomass (wood), peat, hydro- and wind energy. In 1995 t}{';.
covered less than 20% of the primary energy supply. Latvia has no resources of gas and coal, and till now it hadj{
explored oil-wells. These fossil fuels are imported from other countries, mainly from Russia. i

Seismic research done in the Baltic Sea during the 80ies shows that accumulation of oil is possible in sevg
underground structures. A portion of these structures is located in the territory owned by Latvia. Latvian Governm!ll
has signed licence agreement with AMOCO, USA and Oljeprospectering AB, Sweden on research and possi
extraction activitics there. The contract has been ratified in Saeima in 1996 [10]. The possible amount of oil resourceg
too small to develop oil industries here in Latvia, therefore potentially obtained oil should be exported as crude prody
and it will not have any influence on the amount of the imported oil products in Latvia. f '

As a consequence of the crisis in the economy, particularly the collapse in industrial production as well as the
increase of prices for energy carriers, a considerable drop in the energy consumption during recent years took place.
Latvia. Primary energy supply has decreased from 378 PJ in 1990 to about 187 PJ in 1995. The primary energy supj
is shown in Fig. 2.2, [

400
350 — ; ‘
|
300 — |
: DOil products
250 |— [@ Natural gas
D Coal and coke
- 200
o M Firewood i
150 [OPeat |
OHydro electricity |
100 EINet import |
50 1
|
0 Rl === |
|

1990 1991 1992 1993 1994 1995

Fig. 2.2. Primary energy supply, 1990—1995, PJ

f

v
The low prices of fossil fuels (oil, gas) in the former USSR had very negative effects on the energy system:

Latvia, inducing ineffective use of energy and restraining the development of renewable resources. Fig. 2.3. shows
changes in primary energy consumplion per unit of GDP in 1990—1995 [5].
Following the economy decline in Latvia, final energy demand has decreased considerably during 1990—1995 (8
Fig. 2.4)).
To-be-privatized state joint-stock company LATVENERGO is the nucleus of the power supply system in Latvia:
incorporates three HPPs on the River Daugava and cogeneration plants CHP-1 and CHP-2 in Riga in which natural g

20

‘heati

PJ
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o I
100% e - = = Primary energy consumption
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Fig. 2.3. Primary energy consumption per unit of GDP, 1990—1995, %
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Commercial and
services
DAgriculiure and
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‘@Residential
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HQFO and a small amount of
[Lowners are either
igeneration 2.52 G
Heat energy for the district heating is produced in Riga cogeneration plants CHP-1 and CHP-2 and regional district
1g boiler houses. In 1996 there were 10 small and medium size cogeneration plants with lotal installed electricity

1991 1992 1993 1994 19956

Fig. 2.4. Final energy demand by sectors, 1990—1995, PJ
(without electricity and district heat)
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Joint-stock companies or individuals, and their total installed capacitly in 1996 was 2.6 MW,
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capacity about 68 MW, their owners basically being industrial enterprises — joint-stock companies. Of all the hey  Change in privatization policy was determined by the Government Dc.ic.laration of 1994. ImplemenFing th-e laW “Qn
energy produced by district heating system only about 21 % were produced by cogeneration plants in 1994 [10, 12]. | rivatization of State and Municipal Equity Units”, a profit-free stgte JOmIt—stock compar}y —‘Latvmn l?rl\ratlza.uon
Current situation in Transport Fgc:ncy — was founded which at present carries out the process of pqvatmatlon of sta.tc equity un1t§, attracgog of .du'ect
Transport is a sector of national economy, which develops very dynamically. In 1996 it yielded 14.3% of GDP. F: ‘oreign investments to companies under privatization, creation oflcap'ltal'markct, public share offering, caplt.allzatlon of
development was ensured mainly by transit carriage and port services [9]. tate budget debts of enterprises and statutory companies and. pnva}tlzatmn of land under state prope.rty units. In 1996
In Latvia the main mode of domestic transport is road traffic. It uses about 77% of total transport t3'“3T£he decline in industrial production has stopped for the first time since the beginning of the economic reforms and an
consumption. The number of vehicles registered in Latvia is presented in Table 2.2. has been reached (see Table 2.4.). Foreign investments in sector in 1996 increased by 20%, still this
ally slower than totally in national economy where foreign investments increased by 35% [9, 13,

increase of 5%
increase was substanti

Table 2.2]5].
Number of vehicles, 1994—1996 |
(data refers to the end of a year) Table 2.4,
I Gross industrial output indices, 1990—1996
Vehicles L 1994 1995 1996 _ﬂ-fl (as per cent of previous year)
| Ships 345 317 312 . S
Trucks 59386 68668 72908 Year Industry, total
Buses 14160 16465 | 17275 | 1990 100.8
Cars 251593 331837 | 379895 ___Hl' 1991 99.4
Locomotives 369 349 5 322 Ir 1992 66
: - — 1993 68
Source: [13]. |' 1994 90
| 1995 96
The condition of roads depends on the financing allocated to their maintenance and construction. Due to the gcncn_l', - o _ 1996 o

economic situation, since 1992 allocation for road financing constitutes only a small part of the sum necessary to kee Sourcc‘ [13]
roads up to certain standards. Because of inadequate financing the wear of roads grows, and their general condition | ' '

rather critical [9].

Considering the Western experience that the environmental problems caused by transport are growing very rapidlig.,
due attention should be paid to a transport development policy, 1
The advantageous geographical position of Latvia within Europe and the location near the Baltic Sea are prerogative

The following branches of industry played an important role in the production of goods in 1996: manufacture of

for development of the transit transport that is going to be a permanent element of the Latvia growth potential. Tourisg
in Latvia will also promote transport development. Table 2.3. shows that the most popular type of vehicle for crossin
Latvia's border are motor-cars.

Output of cement and lime, 1990—1996, thous. t

The output of cement and lime, which is a source of CO, emissions, is shown in Table 2.5.

d products and drinks, manufacture of textiles, manufacture of wood and wood products, manufacture of chemicals
improvement of transport infrastructure and serviclnd chemical products.

Table 2.5,

Table 2.3 - B
| Year Cement Lime
Persons crossing Latvia's border and share of types of transportation in 1996 1990 744 156
- : s = _ E 1991 720 183
Types of transportation Outgoing Latvian Type of transport, % Incoming foreign Type of transport, % 1992 340 95
) tourists, thous. tourists, thous. } 1993 114 46
Total, out of which 1798 100,0 1750 100,0 1994 244 26
— by motor-cars 1359 75.6 1301 74,4 1995 204 21
— by rail 291 16,2 235 13,4 e B 1996 o 325 19 _
— by air 105 5.8 112 6,4
’ ? N ;
— by sea 43 2.4 . 102 58 ource: [13].
Source: [9]. Agriculture
‘ Agriculture has traditionally been a developed sector in Latvian economy. The decline of agricultural production
Industry after 1990 was determined by several factors — those influencing the total national economy and those that were

Industrial sector played an important role in Latvian economy until 1990, though only 40 % of total industrilp
production was supplied with raw materials from local sources. During 1991—1995 changes in political afdomestic) and price
economical situation created a crisis in the state sector of industry in Latvia. Companies have considerably dccreasd_GDP and in 1996

articularly unfavorable to agriculture. Chief reas

ons there were the fast narrowing of markets (both external and
changes with adverse effect for agriculture [7]. In 1990 agricultural output constituted 20% of
— only 6% [7]. The agricultural output indices are shown in Table 2.6.

their industrial manufacturing, some of them are on the verge of bankruptcy, privatization process is governed |1
indefiniteness, investment interests of foreign investors are lower than expected. Industrial production was only 36% ¢
the level of 1990. This is linked with the technological level of the sector, which does not allow to make high-qualil

products in adequate quantities and sell them in markets that are able to pay.
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Table 2,

out 44.6% of the country's land surface), which is classified as high or boreal latitudinal belt (approximately

Agricultural output indices, 19901996 '5-58.0 N latitude). The main tree species covered area is following: pine — 39,7%, spruce — 20,6% and birch —

(s per cent of previous year) 4%. Total growing stock for 1995 was 489 mill. m?, the net annual increment being 16,5 mill. m® [18].
Year Agricultural output Crop production | Live-stock production . Under climatic circumstances in Latvia forest is a dpmmant ecosyst_emf and it wogld have occupied about 90% of
1990 90 80 T os e total country's arca unless man had not transformed it. From the beginning of 1920ies up to now the forest area has
1991 96 105 | 92 \creased to about 1 mill. ha. To ensure the conservation of the area of existing forests, the main tasks in the forestry
1992 84 89 82 ay are [19]: )
1993 78 99.8 66 — to restrict the transformation of forest land into other land-use systems; .
1954 80 76 82 | to promote the afforestation of abandoned agricultural lands through different kinds of state's instruments.
1995 94 93 94 Consideration of these principles would allow the forest area in Latvia to be increased to about 48—52% of the total
1996 _ 89 I 94 87 __Buniry's area till 2020. o '
Source: [13] The state's institutions specify the volume for sustainable forest cuttings in Latvia. It means that planned volume of
. . vesting should be balanced with increase of the growing stock. For 1995—1999 the cutting volume was estimated to

In 1997 the 5 tax exemptions were granted to farmers by the law in order to stimulate the process of restructuri@ 8.3 mill. m’ per year. An increase of the area of mature stands and increase of their productivity will allow to

‘ peasant farms on their way to production intensification and competitiveness. In 1997 the total sown area in peagjcrease forest harvesting after 2000 (see Table 2.8.).
farms, household plots and private subsidiary farms increased to about 4.5% [17]. Changes in number of live-sl

. . . . . - . Table 2.8.
area of cultivated organic soils, use of synthetic and organic fertilizers and volume of crops are presented in Table ZTL Forest harvesting volume, 19902020, mill. m’
Table 2.7- :
| Changes in agricultural production : Yo Haryeshog
b 1990 5,76
— —_— L J— S . 1995 6.89
. Agricultural production 1990 1995 —-3’7:_& 967 | 2010° 2020" «E 2(9)(9)0 8,5 (forecast of the State Forest Service)
Live-stock, thousands i 2010 10,0 (forecast of the State Forest Service)
Catle 1439 537 509 6243 755.1 2020 12,0 (forecast of the State Forest Service)
of which dairy cattle 535 292 277 318.3 3737 o A e . —
Sheep 165 72 56 67.6 726 | Source: [5, 18].
Goats 54 8.9 8.4 11 11
Horses 31 27 26 23.7 23.7 :
Swine 1401 553 i 460 581.8 879.8
| Poultry - 10321 4198 | 3791 4413 | 5290 J¥ . . . .
| Area of cultivated organic soils (at the i 2.3. Environmental policy and sustainable development in Latvia
| beginning of year), thous. ha 1687.4 1712.6 no data 1428 1372
Use of synthetic fertilizer (N input), thous. ¢ 1314 1159 9.0 46 78§
Use of organic fertilizer, thous. t 14400 5145.7 5843.1 6499.1 7__253.8_{4 The common environmental policy principles, and activities in energy conservation and efficiency increasing both
Crops, th. t energy production and end-use sectors forced by economical reasons, are resulting in GHG emission reduction as
Wheat 371.8 2437 3575 442.1 523.5 jell. The most noteworthy recently created documents in Latvia related to environmental policy issues are as follows:
Barley 697.0 284.0 3715 614.9 7122 & * National Communication of the Republic of Latvia under UN FCCC. MEPRD, Riga, 1995 [3].
gats ;Zg é ;isg i?;g 2%134 ggg; * National Environmental Policy Plan for Latvia. Riga, 1995 [20]. |
Pl}l,li‘ o 22:7 4:7 7:8 117 15:5 : * National Epyironmcntal Action Program. MEPRD, Riga, 1996 (in Latvian) [21].
Potatoes 1016.1 2637 1081.9 11213 1256.6 &P* How to Mitigate Climate Changc.‘ Summy of the Study on the Assessrpcnt of Sorpc Pghcy a.nd Technology |
Fodder roots 188.4 4327 399 1 717 4 2033 I tions in Energy and Forestry Sectors in Latvia. MEPRD, 1998, (The Study Final Report is available in the MEPRD)
Sugar beets 439.1 250.0 257.8 439.9 ssa6 2
Notes. i g:gonﬁ Encrgy Development Program. EU PHARE. Riga, June 1997 (in Latvian) [22].
S &ata srom [3] i Draf(tn;q Transport Devefopment-Program (1996—2010). Riga, 1995 (in Latvian) [14].
2) data from [ 13 R ational .Progra.[‘n Production and Use of Biofuels in Latvia." Ministry of Agriculture of the Republic of
3) data from [17]; tvia. Riga, 1996 (in Latvian) [23].
4) long-term economic forecast tll 2020: * Conception for Agricultural Development. Ministry of Agriculture of the Republic of Latvia. Riga, 1998 (in

tvian) [29].

1- * Conception for Maki_ng Use of Subsidies in Agriculture and Motivation for Programs 1998—2002. Ministry of
Forestry ._'_gr:‘cu]mre of the Republic of Latvia, November 1997 (in Latvian) [16].
Forests are the largest natural resources in Latvia. The share of forestry and its associated industries in GDP Il ll?raft Forest Policy in Latvia. January 1998 (in Latvian) [19]. ‘
increased remarkably and in 1994 it was about 10 % of the total. Latvia has nearly 2,88 mill. ha actual forest IS_F' orestry Development Program for Latvia, 1992 (in Latvian) [24].

5) data from State Scientific Production Enterprise “RaZiba™.
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* Latvia Forestry Sector Masterplan. Final Report. State Forest Service, Latvia; Swedforest International 4
Sweden. January, 1995 [25]. l‘l

* Strategy for the Municipal Waste Management in Latvia. MEPRD, May 1997 (in Latvian) [26].

* Republic of Latvia. Draft Municipal Solid Waste Management Project. Document of the World Bank. Nove
1997 [27].

As stated in the National Environmental Policy Plan for Latvia [20], at present, there are two groups
environmental problems to be solved in Latvia. The first group is connected with the heritage of the so-called contrg
and centrally planned economy:

— an attempt to achieve maximum production without any regard for the environment as well as an excessi
high energy demand and non-cconomical use of raw materials in state-owned industries; restructuring of this se
which started after 1990, has not stopped yet;

— the agriculture, energy and transport sectors are presently being restructured;

— the public utility sector is not developed.

The second group of problems is connected with the privatization and restructuring of the national economy lowg
a market economy. Lack of clear direction in the development of branches of the national economy hinders
implementation of preventive environmental policy. An unfavorable legal environment exists due to the contradic
nature and insufficient number of laws. .

At the same time, the significant benefits of Lhe present situation should be stressed. In the course of pruduc-.rﬂ"l 3.1, IntrOduCtlon
restructuring, it is possible to change the outdated production base with modern, environment-friendly technologs
There is a high biodiversity level in Latvia and relatively low environmental pollution in rural areas. The active supf L . ) . . .
and assistance of developed countrics is a fact that can be counted on. Global experience can be drawn upon to deyi The chapter presents the emission inventory in La.tv1a for 1995. The classification of seclors (,)f Economic activities
and implement most effective national environmental policy. At present, there is a unique opportunity to renew@nd —methodology used for estimating emissions s based on the IPCC 1996 Revised Guidelines for National
national economy using a strategy of sustainable and balanced development. Greenhouse Gas Inventories [4]. The GHG CO,, CHy, N, O, as well as indirect GHG NO,, CO, NMVOQ and SO,, are
ncluded. Halocarbons such as hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur hexafluoride (SFg) were

Riga City Municipality together with other institutions has worked out the Riga Development Plan 1995—2f ) : . . ; o . .
[28], in which a lot of environment problems in Riga have been discussed including air protection: not produced or used in Latvia .duqng the period and are r}ot included. Reports of GHG emissions, compiled according
— reduction of air pollution from transport through better structure of urban area, traffic control, econof® the IPCC .1996 Revised Guidelines [4] arc presented mn A nnexes 4 and 5. i X
information and education instruments: Contribution of CO,, CHy and N,O to the present LatYla's emission balance in Gg CO,-equivalent based on GWP
— eclaboration of long-term strategy in energy production, transportation and demand; Ralues for a time horizon of 100 years [1], is presented in the chapter as well.
— the building development program, including heat energy saving principles;
— fuel use, which produce less harmful emissions, and promotion of the implementation of flue gas refin
systems using economic instruments (charges, investments etc.); |
— tree planting campaign promotion. h 3.2. CO, emissions and removals
During 1997—1998 the elaboration of the “Climate Change Mitigation Policy Plan for Latvia™ was carried oul
authorities from different institutions under the guidance of the Minisiry of Environmental Protection and chi;ﬁ
Development of Latvia. There is no special action program in Latvia to mitigate climate change. ‘

3. INVENTORIES
OF ANTHROPOGENIC EMISSIONS AND
REMOVALS OF GHG

The most important source of CO, is the combustion of fossil fuels — about 90% of the total in Latvia. In 1995 the
{}irgesl sources of them were Energy industries (38%), Residential (15.5%) and Transport sectors (13.6%). Other
ﬁnthr opogenic sources are industrial processes and emissions from agricultural soil management and liming. Removals
@_f CO; take place due to the growth of vegetation through the process of photosynthesis. At present forests in Latvia are
Significant carbon sink, about 89% of CO, emitted by fuel combustion being removed by forests (see Table 3.1.).

Sectoral reports for CO; emissions for 1995 in accordance with [4] can be found in Annexes 4 and 5. Below more
detailed information about CO, emissions in each sector is provided.

3.2.1. Fuel combustion activities (1A) (see Table 3.2.)

CO; emission values from fuel combustion are based on the information about fuel consumption by sectors of
nD“_JY from the energy balances statistics. The emission factors employed were taken from [4]. Emissions from
trahzz::d heat production in DH and CHP plants are accounted for in Energy industries sector (1A1). Data on fuel
mbustion in industry on branch level are not reliable therefore it is calculated for the total sector 1A2.

&Co
F(_tcn
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Table 3 . ocl il (5D Tables 3.4. and 3.5
e vals from soi see Tables 3.4. and 3.5.
Total CO, emissions and removals in 1995, Gg 5 .2.3. COZ €missions and L ( ) ( )
- ' =i i i ich are currently under intensive use for crop production (drainage,
- Sectors | Emissions/Removals - L Emissions result fr.o'm. organic soﬂj which ar y P P g
1. Energy 11899.91 “echanical tillage, fertilizing, liming) [4].
LA. Fuel combustion activities ) _ _11899.91 Table 3 4.
2. Industrial processes 127.42
2A. Mineral products _ 127.42 - CO, emissions from intensively managed organic soils in 1995, Gg
5. Land use change and forestry 116.45 -
5D. CO, emissions and removals from soil 116.45 . i . S T2 1 CO- emissions, G
. 1s Land area, Annual C loss rate, C loss, s S , Gg
5D1. Intensively managed organic soils 111.83 Agricultural use of organic sot e mg/ha [4] | Ge N
5D2. Liming of agricultural soils 4.62 ————— i1 1
- : = = = __ - S So1ls
Total emissions - | 12143.79 | [P [ntensively menaged orgeric 30.5 1.0 30.5 11183
= == ——— —Cool temperale) _
5. Land use change and forestry 10600.00 =
5A. Changes in forest and other woody biomass stocks 10600.00
Total removals _ 10600.00 Table 3.5.
CO, emissions from liming of agricultural soils in 1995, Gg
N Table 3.2 Type ;)f lime Total annual C conversion factor | C emissions, Gg CO, emissions, Gg
Energy related CO, emissions in 1995, Gg application, Gg [4]
- — o T e - ~—3§D2. Liming of agricultural soils 4.62
Sectors - Emissions Nimestone) 10.5 0.12 1.26 4,62
LA. Fuel combustion activities, total 11899.91 g
1A1l. Energy industries 4922.94
1Ala. Losses _ _ ) ~ 129.52 . =
1A2. Manufacturing industries and constriiction - 1205.21 . 3
1A3. Transport 1748.79 3.2.4. Changes in forest and other woody biomass stocks (SA)
1A4. Other sectors 3893.45 (see Tables 3.6.—3.8.)
1Ada. Commercial/Institutional 1388.00
i‘:ib ieS{dc?na;F . 122(5)22 As forest area in Latvia is increasing and annual growth is exceeding the harvest from the point of view of
[ A% ApTere boreslry shing, - : venting climate change annual increase of forest area means that forests are sequestrating more and more carbon
m atmosphere. Net CO, sequestration in 1995 was about 10600 Gg and it was decreased a bit compared to 1990
. 960 Gg because of higher rates of harvesting, It should be mentioned that recalculation of the CO, fluxes for 1990
3.2.2. Industrial processes (2) (See Table 3-3-) ording [4] gave values which differ from those presented in the first National Communication [3]. The information
- - . m Latvian State Forest Service data base was used for all the calculations. The increment of wood in products and
There are two_kmds of the mdus-tnaI actlyxnes in Latvia not rt?lated to energy where CO, is emitted: ildings as well as wood import is not included in the calculations because documentation was not available. Forests
1) the production of clinker, an intermediate product from which cement is made, towing on the abandoned agricultural land are managed forests in Latvia, therefore they are classified into “Changes

2) the production and use of lime, which involves a series of steps comparable to those used in the productiont forest and other woody biomass stocks™ category also.
cement clinker; the emission factor is taken from [4].

: Table 3.6.
Table 3 I[ Growing stock increment in 1995
CO; emissions from industrial processes in 1995, Gg | (sheet 1 according to [4])
— - == - S . |
Sectors Activity, Gg Emission factors, t COa/t Emissions, Gg Forest land type Area, thous. ha Annual increment of growing | Carbon uptake increment in |
2. Industrial processes, total 127.42 stock, thous. m* (stemwood whole tree biomass, thous. t
2A. Mineral products. 127.42 e e volume)
2A1. Cement production (26.5) 204.0 0.498 101.59 5 2829 16500 6680 |
2A2a. Lime production (26.5) 20.9 0.79 216.59 I 12 112 - 50 -
2A2b. Lime use 20.9 0.44 924 2941 16610 6730

Note: in brackets the statistical classification group according [11] is given.

28 29 |
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3. INVENTORIES OF ANTHROPOGENIC EMISSIONS AND REMOVALS OF GHG

Comparig

for CH, emissions for 1995 according to [4] can be found in Annexes 4 and 5. Below more detailed
s 4

SEIorasLpatt in each sector is provided.

information about CH, emissions

3.3.1. Fuel combustion activities (1A)

The main source of CHi emissions in the sector is biomass (wood) burning. CHy is produced in small quantities .-
f 1‘?1 | combustion due to incomplete combustion of hydrocarbons in fuel. The highest rates of emissions occur in
¢ . .
;Z?t;enlia] applications (small stoves and open burning), Results see in Table 3.9.
. L

3.3.2. Fugitive emissions from fuels (1B)

Emissions from natural gas transmission/distribution pipelines and facilities are estimated according to the IPCC
1996 Revised Guidelines [4] from the amount of country's gas consumption per year and emission factor for former
USSR 0,5 Gg/PJ. Results see in Table 3.9. The emissions from the InCukalns underground natural gas storage were
taken from its Annual Report.

3.3.3. Enteric fermentation and manure management (4A, 4B)

CH, from animals is produced in the processes of enteric fermentation and manure management under anaerobic
conditions. Results see in Table 3.10. Course of calculations see in Annex 5, Table A5-4.

3.3.4. Changes in forest and other woody biomass stocks (5A)

On-site burning of biomass (wood) residues after harvesting produces non-CO, trace gases CHy, CO, N,0, NO,.

Amount of CH, released — 2.0 Gg. Results see in Table 3.9. The detailed calculation of CH, emissions from Forestry
sector see in Annex 2.

3.3.5. Solid waste disposal on land (6A)

T CHy is produced in solid waste disposals during anaerobic decomposition of organic matter. Resulls are given in
;blc 3.9. C_ourse of calculations see in Annex 5, Table AS5—6a. As there are only few wastewater anacrobic treatment
PHiot plants in Latvia, CH, emissions from wastewater treated were not accounted.

3.4. N,O emissions

for .ﬁg;;‘a'“ N,O l_‘-miss‘ion sources in Latvia are agricultural soils and fuel combustion activities. Total N,O emissions
41 provided in Table 3.10. It should be noted that the real volume of N,O emitted may be higher in
- Nnn With the data in the table because:
- n;?jaf::ﬂas&: from. anaesthesia use was not accounted as there were no activity data in statistics;
were available regarding the use of catalytic converters in cars.
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Total N,0 emissions ip 1995, Gg

—_
Sectors

Emissions

L. Energy
1A. Fuel combustion activities, in which

0.26

1A1. Energy industries 0.06

’ 1A3, Transport 0.11
1A4b. Residentiul

— - wooldential

' —__________————_____________
4. Agriculture

4D. Agricultural soilg
— - SaneUl i S
5. Land use change and forestry

3A. Changes i_n_fOLeﬁgnﬂgtlwﬂfﬁ_ogy_b@wzs@g@_ e —
6. Waste

6B. Wastewater handling
213_2j>_0rge_sf_ic_an_d_cﬂm_crsiglzvisﬂa_tez

Total emissions
& LInissiol

—-——_________——-———__________——.______ !

Sectoral reports for N,O €missions for 1990—1995
information about N,0 €missions in each sector

can be found in Annexes 4 and 5,
is provided.

3.4.1. Fuel combustion activities (1A)

The main source of N0 emissions in the sector are transport and biomagg (wood) burning in Energy industries g
Residential Sectors. Results see in Table 3.10.

3.4.2. Agricultural soils (4D)

N,O emissiong from agricultural sojlg include [2]:

— direct emissiong from soils (Which result from the synthetic fertilizer Useé, manure used ag fertilizer, nitroge
input from N-fixing Crops and crop residues and emissions from cultivation of histosols
— emissions due to grazing animals,

— indirect emissiong (due to atmospheric deposition of NH; and NO
1995 are presented in Table 3.11.

s

x and due to nitrogen leaching). Resuls fi

Table 3.11
N,O emissions from agricultural sojlg 1995, Gg

—— S
Type of emissions from soils -

4D, Agricultural soils, total -

4D1. Direct cmissions

4Dla. Synthetic fertilizers uge

- -

_ __ Emissions -
—————— Bmisions
— 157 A
14.62

0.20
4D1b. Manure uge as fertilizer 0.75
4DIe. N input from N-fixing crops 0.01
4Dld, N input from crop residues 0.20
4Dle. Cultivation of histosoly ' 13.46 -
ﬁgﬁmiﬁ.ignﬁgllmg@_inggn_ﬁmls T 03 —
4D3. Indirect emissions 0.88 f
4D3a, Atmospheric depositions of NH; and NoO, 0.17 |
4D3b. N leachin 0.71 A
—‘——-———___________—_________
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F ANTHROPOGENIC EMISSIONS AND

ORIES O

3. INVENT!

The detailed calculation gf N,
see in Table 3.10.

1
3. 13- C g

CO, N,O, NO,.
i -CO, trace gases CHy, ,

i fter harvesting produces non D14 O
ss (wood) rcS;d(;lmeslforestry sector see in Annex 2. Amount of N,O released — Gg
O emissions 1r

On-site burning of bioma
i 2
4. Domestic and commercial wastewater (6B2)

3.4. .

eleased from disc W i vi ts. To make the

I i p fo aquatic environmen l : .

bl unt of O is harge of human se age , :

ligi tN . 1 intake was assumed to be 0.11 kg/person/day (stated by Latvia's scientists
ita plO[CiIl

] eec I AS—‘6b
1 i see 1n AnnCX 5, able

. lli ti n 99 ) Rcsul[s S i ab]c 3 ].0. Course Of Calcl.lla[lons

- : » . l i I ]

3.5. Indirect greenhouse gases and SO,

I 2 i i T ble 3.12.
ns ()f the indi[ect GIIG a.[ld SO fOI‘ 1995 are prOVldCd 1n a
Otal cm.iSSIO

Table 3.12.
Total indirect GHG and SO, emissions in 1995, Gg B
o Emissions I 4
Sectors e | . NO_ ﬁ —NM\_79_C S 9’7
; : 59.0
41.80 436.17 jg;g P
1. Energy o 41.80 436.17 656
1A. Fuel combustion activities 14 =
1B2. Fugitive emissions from fuels 000 017 . |
2. Industrial processes [ - |
2A. Mineral products
2AL. Cement production (26.5) y
2A2. Lime production (26.5) 0.00 .
2A6. Road paving with asphalt (45.23) -
2D. Other production » .
2D1. Pulp and paper (21.1) 190 )|
2D2. Food and dri_nk(_lS.@ ) 12'54—
3. Solvent and other product use 12.54
3A. Paint application = 750
====c ~ dpplcal : '
5. Land uge change and forestry
SA. Changes in forest and other woody 050 17.50 - _59 1_8
biomass stocks : Py o6l —
. 4230 67
al emissiong

L : o [11] is given.
Note: in brackets the statistical classification group according to [11]

in Annexes 4 and 5. Below more
SECtoral ts for indirect GHG and SO, emissions for 1990—1935 can be found in
reports for . : . 1o
detaileq information about these emissions in each sector is provi

issions in
No, - he main source of all the NO, emissl
; ; i tion activities were the a ing of biomass
at\I:allt l:ag;:‘;l‘)gm;s ;fe m{ljtﬁc't Ct}OI;Ia(l} of 2?18%021; uS52% of it came from Transport sector. On-site burning

n » Which resu n : :
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(woad) residues after harvesting produces non-CO, irace 8ases CHy, CO, N0, NO,. The detailed ¢
emissions from Forestry sector see in Annex 2
cO

Carbon monoxide is an indiree( GHG. From the 1otal of 453.67 Gg emilted, 259

52% from Residential sector small combuystign cquipment. On-gje burning of biomass (Wood) residues afyer hary,

produces non-CO, trace Bases CHy, CO, N2O, NO,. The delailed calculation of CO emissions from Forestry secly

in Annex 2, Amount of CO released — 175 Gg. Results see in Table 3.12,
NMVo(C

alculation of

those where hydrogen atoms are par],
ut 69.61 Gg NMvoc were emitted in Lagvia, The main sources

SO, is not 2 GHG, but its' being a sulfate acrosol precyr:
of the tota] 59.18 Gg SO, emissions in Latvia aroge from fue) combustion, About 72¢,
residual fuel o] and 259 __ from coal combustion, Results see in Table 3.12.

3.6. Aggregated emissions of GHG

Table 3,
Aggregated CO., CH, and N>O emissiong in 1995
_ e . .
’___________ﬁ —— co ___C_Eh_____f_____“lz@____ __Total
Emissions, Gg 1214366 | 101.33 |' 16.25

WP factere s ———— | 121 ——=3 | 16 -
OWPfactors 1) el ] 1 a0 | o
Aggregated emissions, GgCOreq. | - laazes | 212793 ] _5037.50 ~19309.09
._SEEE‘EMUELG_H_G' LA i - _6_2139_____!'____11_-0_2_ — L 2605 100

Table 3.1

Sectoral share of tota] aggregated Co,, CH, and N,O emissions in 1995, 9,

. ~—————_ Emissions, g
65.2

ocee __Sectors
I. Energy
o [ e -_—

2. Indusinal Processes

4. Agriculture 30.1
__—_______——_________________ - e

6. Waste 3.2

R AR 11 e == e

< Amount of NO, released — (.5 Gg. Results see in Table 3.12

came from motor vehicleg

Sor in the almosphere may influence climate, Tn 1995 99,
2% from this amoun came fi

4. POLICIES AND MEASURES

overview 990— i vided.
eriod 1 2020 is provi
f climate change-related policies and measures for the p
i verview of cli
In this chapter an

. . o .
H( YWEVCEI, no detalled infOI‘lIlatl.Oll on pOllcy lmplcmen[atlon can bC pI()Vl( le(l yel

icies i tvia
Climate change policy as a part of other policies in La
4.1. Clima

y
ot a pl’l f()I LatVl , ﬂIC m
Smce ChIIlate Cha.llgC 1S 1N

iti es should
ici lans. In addition, measur
e i ir pollutants and
- hanges o curreal e i issions of other air p e .
e oy sddress a(d dmoncslu(::rirfg i}IgIG emissions while also decr6351ngeccrirrlllsorporated into ofher policics in
! . s i icy i large degr
achieve multiple objectives (e.g ; hamge policy s o0 2 . o
. : i S one N ted in Table 4.1. _
Luvia. T olcy a developmein) S dee S Clmapnn prcse'ri)in policies that affect climate change or
gwe e Py o addressbl'gh d and forthcoming documents describing
e
The summary of recently publis

ion i in section 2.3.
provide background information is presented in s

4.2. Overview of sectoral reduction strategies

e
mm i i i ter where there ar
luded in this chap

P i ion. Most of the measures
i ions from [30] only thos _ o

i e s crsldauo(g;-l(g emissions introduced or considered for int

ific policies or measures to reduce

i {f the NEPP [20].
e n f the current economic transformation or as a parl o
are introduced primarily as a part of the ¢

4.2.1. Measures to reduce CO, emissions

BZ( Of COZ €mi l,a‘vla came h()]“ lllel C()lll|)llstl()ll 1n [99 in Wlllcll 41 :}0 — fI()IIl Enel‘gy
n 5,
SS10nS 1

bles 3.1. and 3.2.).
e t, 17% from Residential sector (calculated from Tal
ctor, 15% — from Transport, 17% —

industrieg se
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II Policy area

e =

Objectives of national environmental policy were for nulated in NEPp
I [ environmenal problems being designated g5 priorities:
} —transboundary (runsfer of pollution,
| | — ettrophication of Water basins, degradation
| I —risks related (o anthropogenic activities,
} Il — problems connected with waste,
| — dccrcaxing of biologjeal diversity,
|| || — degradation o lundscapes,
— irrationa] wtilization of natiiral resourees,
r — Poor quality of drinking water.
The plan [20] proposes principles and mea

| Environmental policy
|

120 in 1995 with the follows

ol water ceosysicms,

| 3
} Energy policy
|

ns for solution of (he above problerns.
The main goal of Energy sector in Latvia is un increase of energy efficiency SWitehing to the Jog il

| Ehergy resources where possible and supply of the fecessary amount of energy to the consmery at

I possibly low price fevel, at the same time providing reconstruction and development of (he cnergy

' Systems and redugtion of their environmenyy| impact 22].

Il Industry policy The main goal of industry sector in Latyia is manufacturing of the competitive indistria] oulpat for (f
!r local consumers 4 well ag for export, at the same time miuimizing its environmenty] impact [15],
R SRS .______________________________________________ )
|| Transport policy (Thc main goal of {he Lransport po

licy is to ensiire the development of
stantly srowing dem
and qualitative transpart th

the efficient transport system j
| order (o salisfy the con and of the nationg| cconamy and peaple for quantitative
f at demonstrates safety, stric| Buaranties and reasonable cosis | 14}

|rAgricultural policy | The main gog] of the a
|

| ciapable of inlcgraling

|

(-

Ericullural gector policy in Laty

into commaon Enropean market
demands, s wel| as cap

quality and costs [29],

i is Lo develop the agriculture production
and corresponding to the worlg market'y

able of competing with other countries’ agricultyra] production in the arey of

il Forestry policy
|

The main goul of forestry in Latviy 1§ suslainable development which, means the forest and fore Land
| | Management and use ip Such a way, which refaing jfy biudi\'crsity. productivity, rencwability, vitality

[ a8 well as its present and futire potentjal Lo contribute o ecological, ceonomical and socjy) sphere in

{ lluca!. national and globat level, azardous 1o ofher ecosystems [19],
The main goul of the waste Management is to prevent the de

Latvia and 1o develop at the same lime
Ty OSAme i

and which iy noy h

lerioration of (he
WAsIe stream reqge and rec cling [26].

_— —_

| Waste managementpolicyl environmen quadity in

duction were taken from the Study carried:

22], National Environment .

Report on the ment of Latvia, 1997 [9]. Following Measures have bee
Proposed in these documents, |
Overall improvement of energy efficiency in Latvia the same as in other EIT tountries should be the cornerslone o
any GHG emission reduction Strategy. The process is regarded inevitable if Latvia is willing 1o continue o huild il
the energy efficiencies have been analyzed in all the
NErey supply or demang side problems (see sect. 4.2,1.3.)
regarded in the Study [5] and in this document as the’

Necessary part of (h future development (see sect. 5.2.1.. key assumptions [or Energy sectof

Reference Scenario) and not considered as the options for GHG mitigation assessmenl. Thege actions aimed to jncreast
encrgy efficiency are given below.
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4. POLICIES AND MEASURES

D VEHICLES WITH ALTERNATIVE FUELS ‘
* ROA ns of existing engines to run on alternative fuels are done on two levels: 1) simple conversion — adjusting

COHVCIZOOhOI or esterizated vegetable (rapeseed) oil to improve viscosity and ignition quality, 2) reconstruction —
nging for 2 © driven by hydrogen or electricity from renewable power sources. Operating on gasoline-biofuel

tive but does not require great modifications in the existing engines. There is certain experience of

of the use of biofuels in Latvia seems (o be the question of the time beyond or at the very end of the
dy therefore there were no attempts to do any calculations or assumptions. According to other studies

mple-mcnlation
er 1030 % CO, emission reduction and are already cost-effective for small urban buses and

= SPEED LIMITS o . ) o . . ) i
It is assumed that the speed limits will be established on majority of the roads. This option can result in fuel savings

and CO, emission reduction at about 1—2 % in Latvia. In other studies [31] it was estimated that moderate reductions
in average road vehicle speed (e.g., from 90 km/h to 85 km/h) can lead to energy savings of about 5—10%.

+ JMPROVED DRIVERS' BEHAVIOR
As there were not enough data, the effect of implementation of a measure in Latvia regarding CO, emission

reduction possibilities could not be calculated properly in this study. The experts’ opinion is that the implementation of
the measure could lead to an overall reduction of CO, emissions to about 1—3 %.

4.2.1.3. Policy instruments

The supporting measures for the efficiency improvements should be adopted such as regulatory measures, market-

based incentives, various programs, RD&D etc.
Below some of the main existing or future policy instruments in Latvia are given related to the implementation of

CO; reduction options in Energy sector in period 1990—2020.

Regulations
The current legislation needs to be perfected to ensure carrying out the actions necessary to improve energy

efficiency in Latvia [9, 22]:

— harmonization of laws and regulatory documents with the requirements of the EU, such as on transparency of
electricity and gas prices, ensuring transit of energy materials and products via networks, quality of oil products elc.;

— preparation of new laws and documents in compliance with the government declaration and policy, requirements
of external and domestic markets and development of power supply in the state.

At present the only policy instrument for energy efficiency improvement really implemented in Latvia is “Law on
Rt_:glllanon of Enlrc:prencurship Activities in Energy Industries” accepted by Latvian parliament in 1995. According to
this Law the licensing of energy supply enterprises have been started, which means that among others the task for
annua.l reduction of energy losses shall be determined. Law states that surplus electricity from small HPPs (with
:;[:‘_::[Y up to 2 MW} and wind farms shall be purchased on the national scale at higher tariffs for eight years from the
]JOW(:rg day of operation of the power plant. After that the purchase price shall correspond to the average sale tariff of
& du;awrﬂnmRﬁgqaliQn f)f MonOpolics" has been prepared. The draft law provides -for es-tablishment of a single

“L;yw CEulalor institution in Latvia and defines its competence in different sectors including energy supply. o
Mhocin. m?cna]Nalure Resources Tax” and “Regulations on Application of Law on Nature Resou.rces Tgx” limit
pollution " use of nature r.escurt:cs and pollution of environment and reduce sale of products causu.lg environment
applied t;) :"‘ rales f or .pnlluun g almosphere, water, soil and underground water and water beds determined by law are

The g nﬁfgy“uuhl.ms.
conomy r:? t?f Law on Energy” is being elaborated. Its aim is to define the role Qf energy within the national
equircm 16 Republic of Latvia in compliance with the European Agreement signed on June 12, 1995 and

nts of the Energy Charter Treaty. The State control and supervision of all energy utilities dealing with energy
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4. POLICIES AND MEASURES

<. Wood Harvesting, Distribution and Conversion Study.

= 0d carried out by Jaako Poyry working group in 1994—1995 and financed by European Bank of

¥ [he. _stll znd Development the comprehensive analysis of wood including wood waste utilization aspects, cost

Omtr:;g (t):chnical analysis for conversion boilers located in district heating enterprises and industries are given.
‘ig::onal Energy Development Pr?gram [22] ' N

The Program was worked oult in 1996—19?7. ftnd'approved on .thc concept level by Cabinet gf Ministers in

ber 1997. The Program defines a set of activities till 2020 for reliable supply of energy resources in the Republic
IL),wtlcia in the quality and quantity complying with the requirements of the consumers, at the lowest possible costs and
as1ap058iblc influence on the environment. .

Draft National Program “Production and Use of Biofuels in Latvia” [23?] o .

The Draft Program (1997—2010) was worked out by a team of Latvia's sc1ept15ts in .1996, mainly transport fuels
ing discussed in it. It was concluded in the Program, that the most acceptable kinds of biofuels for Latvia's economic
sources and possibilities are

__ bioethanol produced from agricultural raw materials, from which Latol-005 (gasoline 95% and absolute

joethanol 5%), could be prepared,

__ biodiesel produced from rape oil,

— biogas from organic waste (animal manure, households and agricultural waste, wastewater sludge) as local

nergy cartier.

After realization of the Program in 2010 all vehicles in Latvia could be provided for Latol-005, its quality and
orecasted price being comparable with those of gasoline A-95E. 40% of the transport in agriculture could be provided
for biodiesel. In the public transport a mixture of diesel oil together with 5—50% biodiesel could be used to reduce the
foxicity of exhaust fumes, yet the forecasted price for biodiesel is much higher in comparison with that of imported
diesel oil. Taking into consideration the present situation in Latvia — low yields in agriculture, inefficient technologies
and rather low prices for oil products, as well as investments and subsidies needed to implement the Program, the likely
time for biofuels entering the market in Latvia could not be earlier than 2002.

National Transport Development Program [14]

The National Transport Development Program is a complex long-term document (1996—2010). The Program
determines the goal and the aims of transport development and the principal strategical and tactical means. As a resull
of successful implementation of the Transport program an increase in efficiency of transport operations is guaranteed
that could be a precondition for expanding of society welfare and for development of the national economy,

Research, development and demonsiration (RD&D)

NUTEK projects

The aim of the Swedish National Board for Industrial and Technical Development (NUTEK) in the Baltic region
ﬂﬁd_ Eastern Europe is 1o improve the energy systems through the increased use of renewable energy resources. The
main activities are directed towards reduction of emissions, hazardous to the climate and environment, from oil or coal-
heated encrgy production plants and up-grading of the heat distribution systems. The Program is formulated in line with
i:{l:c?bi} Fcee :md‘iis commitment in Article 4 on Joint Implementation and is thus the Swedish contribution to the
Schznfﬂ for Acln:'lues Implemented Join.lly under the Convaniop. Since 1994 the coopcratlon between Lat\{ia and
N, was bce-nb going on to converl the boilers constructed fpr hqul.d fuels or gas or to build new ones where blomass

5 Wood chips, saw dust, wasle from wood processing industries could be burnt. The technical information has

Cl'::;ilg‘lj\rfn and pa.?.rsmmc] trained. Till now 18 such projects have been finished in Latvia. The projects were partially
Dy Swedish government.
SCORE Projects
l’cgiaInn- 1!)9(36 the SCORE program orientated towards the dcmapd side was launched in three pilot countries.in the CEE
suppor.l ﬂw{md:Hung‘&ry and Latvia. It will try to enhance efficient and rational use of energy in CEE cpuntrles and thgs
o devel :!T i:mnozmc restructuring, environmental improvement and democratic development.. The alm'of program is
on the dgmk ma{kcls? for t:n?rgycf ficient technologies and thus recapture the large energy saving potentials that exists
“Vironmcn?nd side in Latvia. The SCORE program is prQVided by the Netherlands Agency for Energy and 'Lhc
ﬂ"'ﬂﬂpmcm [NOVEM), The experts from MEPRD, Ministry of Economy, Energy Department of the Latvian
SCo Agency, Institute of Physical Energetics and local governments also take part in the activities of the
Program. The main activities in 1997 were:
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ation in exjg 4.2.2.2. Policy instruments

forest policy and legislation formation is going along with other processes in Latvia's society and is [ar
o m completion. At the same lime these processes are (ried to be harmonized with development of forest policy
Is present g sg in Europe and towards sustainable forest management.
gproce

Forestry Development Program for Latvia [24]
The Program was worked out in 1992, and it has provided comprehensive information about forest management,

janting mec[jon_ drainage as well as forecasts regarding forest resources Lill 2030, Unfortunately due to changes in
1 ] . v F s . « .

1 altviﬁn pnliLic-aJ and economical siluation and changes in forest ownership many aspects of this valuable study have
n

ihecome outdated now.
a Forestry Sector Masterplan {25]

Process of

inflznceg I’lftl):‘Project was worked out by State Forest Service together with Swedforest International AB during 1993—1995,
for € Muxg d it was funded by Swedish Government. The Masterplan addressed several broad areas: forest management,
0, remoyg Zﬂvironmcn[al management and protection; forest industry development, domestic and export market development.
Jrganici Forest Policy in Latvia [19]

s large {] The principle of the sustainable development of forestry was defined by the Resolution of the Conference of

Xes. Mea B Furopean Forestry Ministers (Helsinki Resolution No.1) and is being now a part of the newly created Forest Policy for
ring increg® * i 119]. In accordance with this definition forests have to contribute to ecological, economical and social sphere.
The following targets are defined by the Forest Policy in these spheres regarding climate change mitigation.
. In the ecology:
1g (see Ty — the principles of the forest management should be improved, taking into consideration the role of the forest
ecosystem in local and global processes — C sequestration and stabilization of C fluxes, as well as preservation of
watercourses, soils and landscapes;
— the environmental impact of forest management should be assessed;
— establishment of the ecologically sound system of protected areas, ensuring the conservation of ecosystems,
species and genetic resources in the forests;
the Fored — forest health monitoring.
sed in In the economy:
— the goal of forest policy is to provide sustainable development of forestry based on self-funding principles, taking
into consideration ecological and social conditions. The following preconditions having impact on climate change
ions to (I should be developed:
— regulation of the utilization of forest resources by state; it could provide for continuous wood resources
availability, creating good environment for the wood processing development;

land ca — Increased use of wood resources, including wood waste use for the boards, pulp, energy etc.; implementation of
>xperts fil Some economic instruments should be planned as well.
innually: In the social sphere:

—.the goal of forest policy is to balance the interests of community to those of the forest owners regarding the usage
. They# of social values and employment in forestry.
d be car

! An overyiew of olicy i . .. . .
N icy instruments to encourage adoption of the CO, removal policies/measures is presented i
se of ft Annex 1, Taple Al-Il), y g p 2 p p n

e the oW 4.2.3. Measures to reduce CH, emissions

In 199; issions i a1 ol |
(calc 11995 CH, emissions in Latvia originated from Energy sector (28.7%), Agriculture (44%) and Waste (25.3%)
Ulated from Table 3.9).

4.2.3.1. Energy (1A, 1B2)
The

way ¥ a8 wig F():]mlcshlleasures and related instruments to reduce CH, emissions from the fuel combustion (1A) are the same
Oy (see sect. 4.2.1.).
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reased due to
ilural gas s[or1

+ WASTE MINIMIZATION IN LANDFILLS

gprategy [26] envisages municipal waste minimization to about 20% till 2005, which will reduce CH, emissions.

* BI()LOGICAL TREATMENT:

1y in the Bolderdja sewage treatment plant the hiogas generation in vertical tanks was started in 1991 from sludge
sediments, arising from acrobic wastewaler treatment; biogas capacity — 6 thous. m*/day , and it was used to
heat for heating the plant buildings;

very of biogas in Riga SWDS “Getlini” is planned to be started in 2000, which will reduce CH4 emissions

and wet
pm{lucc

2) reca
considerably-

T Ol amount
¢ conditiong

reduction of 4.2.3.4. Policy instruments

1 the Concen) Market-based incentives
1. The folloy Public Investment Program (PIP)

is the aggregate of infrastructure-related investment projects which annually receive or are planned to receive
government financing. Presenlly priority sectors for PIP are the power scctor, transport, environment prolection. The
environmental projects are mainly related to the construction of waste waler treatment plants and waste disposal
projects. Projects receive also large foreign grants [9].

Environment Protection Fund (EPF)

was established in Latvia in 1996 to make use from environment-related charges and taxes to finance projects in
environment-related activities. EPF provides subsidies from state's special budget to firms, which are occupied in waste
recycling. Though the recycling of old tires and plastics have been introduced into Latvia already some years ago, it
was only in 1997 when the firms received some subsidies from EPF and gained the economical profit.
ns by anacr
wasle, quant
rature, moisll

Programs

The Conception for Making Use of Subsidies in Agriculturc and Motivation for Programs 1998—2002 [16]

envisages (0 implement the program on cattle breeding and seed growing. One of the goals of this program is an
increase of the output in cattle breeding without increasing the live-stock number.

HELCOM recommendation 7/2

concerning measures aimed at the reduction of discharges from agriculture (having regard to Article 13, Paragraph
b) of the Helsinki Convention) recommends that the storage facilities for manure should be improved, including

1G emissions
d — about
rissions in 1

e of per ef_;luenl control, and in animal husbandry, a certain arca of farmland should be designed per animal. Implementation of
(o 1ncre: lh‘_?{?ﬁﬁmmendal.iun not only could minimize land-based pollution of the marine environment of the Baltic Sea area,
bunt of W DUL it would reduce CHy emissions to the atmosphere as well.

). Strategy for the Municipal Waste Management in Latvia [26]
oms slﬂbﬂl_. Was worked oul in the MEPRD in 1997, It was stated that the amount of solid municipal waste in 1996 totalled

¢ 1o redu ;z‘::l i .700 thous. t, from which disposed only 50—60%. The municipal and industrial waste collection system are
il 2%52 be improved in the future. The collection of 85—90% from the total amount of solid waste should be ensured
Strategy [of S - Number of SWDS should be reduced by 50% till 2000. Till 2007 there will be about 50 SWDS in Latvia and

w'-muld not have negative environmental impact.

Al Municipal Solig Waste Management Project (Document of the World Bank)

10 e Worked out in 1997 [27]. It is stated in the Project that about 205 thous. t solid waste from the city and
such as D Hhous. ¢ industrial waste are disposed in Getlini annually. The use being made of some computer programs,
when theft ! 8 Well as fugure biogas gencration has been estimated with different wasle treatment schemes being applied and
n of rec g acceptab!g biogas production system has been proposed. An advanced energy-cell technology will ensure
unicipal “radation of biodegradable waste and recovery of landfill gas, which will be used for power generation.
d these = .ms:f:tinn of the projects “800+ and “500-” has been started.
emen; wﬂ(}f l:):tg \ijccls. new infrastructures for water supply and sewage treatment as well as for waste

2 n and cveloped. They will be closely linked with municipalities and will ensure cooperalion in
etal, € . = Management of new waste management objects.
of degt v

Crvieyy O T o
led ip = policy instruments to encourage adoption of the policies/measures to reduce CHy emissions is
' ex 1, Table Al-2,
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4. POLICIES AND MEASURES

An overview of policy instruments to encourage adoption of the policies/measures to reduce N,O emissions is

prcsented in Annex 1, Table Al-3.

4.2.5. Reduction strategies for indirect GHG and SO,

Fuel combustion activities (1A), mainly transport and residential sector small combustion equipment were the main
urce of NOs, CO and NMVOC emissions in Latvia in 1995 (see sect. 3.5., Table 3.12.). The policies/measures and
501 ted instruments (0 reduce emissions of these GHG are the same as with CO, (see sect. 4.2.1.).
re aFug'lli"e fuel emissions from oil products (1B2a) include only those from gasoline use in transport and handling in
filling stations. New regulations concerning oil product filling stations are under way in MEPRD, in which installation
of the technologies required to prevent NMVOC emissions into atmosphere is envisaged in 2005.

S0, emissions in 1995 in Latvia arose from fuel combustion mainly in small and medium boiler houses.
Certification of imported fuels and establishment of fuel quality control mechanisms in accordance with EU
environment standards will solve the problem. The policies/measures and related instruments to reduce SO, emissions
are the same as with CO, (see sect. 4.2.1.). Till now there are no flue-gas desulphurisation technologies in use in Latvia.
if Liepaja coal-fuelled plant is built in 2010, than such technology should be implemented.

Reduction of NO,, NMVOC and SO, emissions is subject to EMEP. Targets according to the Protocols are:

__ from December 31, 1994 onwards, the level of NOy emissions produced in the country and the level of
transmitted pollution entering the country should correspond to the level of 1987; by 1999, the annual emissions of
NMVOC should be at the level of 1988,

— from the year 2000 onwards, the total amount of SO, emissions should be below the level of 1980.

The SO, reduction target in Latvia can be reached if switching to natural gas and biomass in energy supply takes
place [22].




5. PROJECTIONS AND EFFECTS OF POLICIES AND MEASURES

owing annual average growth rate of the GDP was assumed:

The foll
1996—2000. cccccccsiscisens 5%
' 01—2005.:cceviseussins 4%
TES g,&)fwzmu ................... 4%
201 T—2015 0 3%
’.;.U]6——2()20......,...,,,..,,..2’-;{:
Other assumptions for creating MRS:

—_ qumber of population in Latvia is not increasing, and it will be about 2.33 mill. in 2020 compared to 2.56 mill. in

994 [8): A : : . S . .
: __integration ol the state n the EU is one of the most important objectives of the Government; it proceeds in

aceordance with the National Program for Integration into the EU which covers legislation approximation methods and
sequence for participation of Latvia in the European internal market [9];
"' ihe Government plans until the middle of 1998 lo finalize privatization (including also big companies) [9];
__ Jiberation of prices and tariffs and reduction of inflation is going on.
The forecasted changes in the structure of the GDP till 2020 see in Fig. 5.2.
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stic prod 80% | — ) || ®Agriculture, hunting, forestry
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20% —
) 0% : 4
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Fig. 5.2. Structure of the GDP for the period of 1990—2020, %

a:;alluie"iopment. scenarios
; Sczn;;ics:b-d 11{}{. the Energy and Forcslr}f seclors come from the .S:llitly [5 I‘. To create the l;nc:_rgy seclor
ted s Wcénl. c‘fl.‘culaln: related GHG cnussmnf;. the growth rate of the uselul energy d::.m:-fnd Lllf_l '_"I)EUI as
or T oy St:clu;-“iv[ut;(.j-% exogenous mput data t.or. MA.RKAL model — boltom-up .dyn_m_mc ppimuzalmn
For Creating thc. = 0 t‘ahng was carrl.c(l out by specialists from the Energy dcparlmcnl. of Lal\-'mn.Dcvelnpn*.?nl
orestry sector projections the methodology developed by experts from State Forest Service

- data on €Conomic

3 . activities in the Ind i ! 1
Were obtained fro ustry, Agriculture and Waste sectors necessary to calculate GHG

m the Long-term Economic Development Forecast till 2020 elaborated by experts of the
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5. PROJECTIONS AND EFFECTS OF POLICIES AND MEASURES

strategic plg) oprams and plans. Therefore a lot of economically profilable, cost-effective GHG mitigation options resulting in
p_r Eider&hlg encrgy cfficiency improvements were included in the Scenario. At the same time these measures also

'c:;ucc GHG emissions.

ga, 1997 [9), e Key assumptions for Encrgy sector Reference Scenario

Tune 1995 || (more detailed information is provided in sect. 4.2.1.1.);

__ increase of fuel prices,

_ gwitching to environmentally less hazardous fossil fuels and technologies,

__increase of the share of cogeneration in heat production,

iga, 1998 (% __ improving the average efficiencies of CHP plants,

the Republj _ improving the efficiency of regional (small and medium) DH plants,
__ reduction of heat energy losses in DH network,
__ reduction of power transmission losses,

ank. Nowveg,

— optimization of the energy supply system in Latvia,

_ heat energy conservation in buildings,

— electricity conservation,

— implementation of the system for analysis and checking of energy consumption.

The Energy sector Reference Scenario was constructed by optimization model MARKAL as the least-cost
representation of energy system, consisting of the primary energy supply, energy conversion, final energy demand and
- jointly shal® €O, emissions. Results of the model calculations for primary energy supply, energy conversion, final energy demand
Cs and SF are presented in Fig. 5.3.—5.6.

oy in 2010 ! 300
sumed in MA
nents avail
ologies and! 250
Kyoto Prolit ﬁ
- 8 Oil products
O Natural gas
O Coal and coke
= 180 MW Biomass
OPeat
100 O Hydro electricity
B Electricity import
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ated from
carlier foré 0
-ordance ¥
er from Ul
-50
) in the &t
>d in Fig. 5.3. Primary energy supply for the period of 1994—2020, PJ
are ProJeeg
-mented: & !
"hu‘?iﬂ I:'I'g 5.7 pr . . r .
b COmbyg;, esents the Energy sector Reference Scenario primary energy supply and CO, emissions from fuel
iencles B o On activitjes.
able M e Of model caleulati

Chudeq) yopr - on for Energy sector Reference Scenario show that CO, emissions (biomass burning
f'[?gg' and d Inerease in 2020 compared to 1994 by about 68%, being at the same time about 18% below the level of
T > e I '?fﬁcien Via can meet its internationally adopted commitments in 2008—2012 without any additional efforts.

improvements for the Energy sector Reference Scenario are not fully implemented, it would cause
000 Gg CO, emission, as calculated in National Energy Development Program [22]. In this case
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Fig 5.6. Final energy demand for the period of 1994—2020, PJ
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Fig. 57. Energy sector Reference Scenario primary energy supply (PJ)

and CO; emissions from fuel combustion activities (Gg) for the period of 1990—2020

i
bﬂhkibl;(:ofm for Energy seetor Scenario “with measures”
e narglcal])a-“d policy measures for the Energy sector Scenario “with measures” were taken from the Study
. eff?:ie G"C}meenl Program [22]; more detailed information is provided in sect. 4.2.1.1.); q
c] S.Witchjngr,lcy tmprovement actions already implemented in Energy sector Reference scenario,
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Number of cars for the period of 1995—2020

= Year ] - Number of cars per 1000 inhabitants - ]
. - Year = 0000 — Number of cars per 1000 inhabitants o
- 1995 132 ‘
n'?gra 2000 220—240
cribeq 2010 280—320
Smissig 2020 380—400 i ‘
. o

source: [5,141.

As a result of the sharp increase in the number of vehicles and development of transit traffic the annual CO,
emissions from transport in 2020 in the Energy sector Reference Scenario case (about 4070 Gg) will exceed the level of
1995 considerably, but will not reach the level of 1990. Other experts yel are of the opinion that just after 2010 CO,
emissions from transport will start to exceed the level of 1990, and in 2020 it will be about 6000 Gg. Some additional
researches should be performed to clear up the problem. CO, projections for 1990—2020 are presented in Table 5.3.

The following Transport sector CO, emission reduction possibilities were discussed in the Study [5]:

— improved public transport system,

— maintenance of existing vehicles,

— engine power reduction for cars,

— road vehicles with alternative fuels,

— speed limits,

— improved drivers' behavior.

Effect of implementation of these measures was not included in the Energy sector Scenario “with measures”.

5.2.2. Other CO, emission sources

The CO, emission projections for other sectors were elaborated making use of the Long-term Economic Forecast (ill
2020 elaborated by the experts of the Ministry of Economy of the Republic of Latvia (see sect. 5.1.1).

Besides fucl combustion, there are two other CO, emission sources in Latvia, They are cement and lime production
’"ﬂ Soil management and liming. Their contribution was only 2% in total CO; emissions in 1995. The 1995 cement and
yfm‘?'_Pf.OducLion levels are not expected to change remarkably until 2010. If targets of the Draft National Program for
20 ituction [33] are reached regarding an increase in the production of cement and other materials for building in

 than the related emissions could grow after 2010 considerably.

inclﬁgzd?m}ecﬁons for 1990—2020 are presented in Table 5.3. (emissions from increased cement and lime production
ded).

5.2.3. CO; removals by forests

| Thz ;gfgsr:“;‘lﬂn preScnle‘d in this section comes from the Study [5].
'uhﬁQEOf acmalc? and Ernwmg s.mck are increasing in Latvia. The Forestry Sector Reference Scenario envisages that
ey cor::sz lan!d w.lﬂ mcrease from .2‘88 mill. ha in 1995 up to 3.4 mill ha in 2020 and ufill cover about 52%
ha in 2020 (Oalfiéf of strict reserves (ftlndls[urb.e.d forcsl.) may incrca_se from 524 thoqs. ha in 1995 tln about 80
mill, by mpl;'gﬂg of other c.xpcr[s.ls that this area will be smflﬂcr_]. The area of agncqltu.ral land \1_v1].l decrease
into 4 v e o o 1.96 I!]l]l: ha in 2020, and part of the agricultural land (about 0.58 mill. ha) will Lran_sl‘orm
) Conomical value forest land where bushes and deciduous tree species, such as white alders, birches
is area includes land with poor soils, wet clay soils, light sandy soils, as well as

be growing, Mainly th
Iy small plos.

HUECS 1n land-
Clor R,

use in Latvia in 1990—2
Cierence Scenario are shown i

2020 due to geographical and economical reasons as assumed for the
n Table 5.2.
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Table 5.3.
CO, emissions and removals for the period of 1990—2020, Gg

\‘ 3 {. [ Sectoral Reference Scenarios Sectoral Scenarios “with |
Sector l 1990 1995 L _ ~_measures” N
| = i 2010 ] 2020 2000 | 2020 |
‘ rri';[-;]]_eluii.‘i_ijllls 24905.89 | 1214379 I 17884.08 | 20573.42 | 12565.35 13935.60 ‘
b w1-,—_Encrgy 1 24208.93 . 11899.91 | 17083.29 19772.63 11764.76 1313481 |
j 1A. Fuel combustion activities [ 24208.93 | 11899.91 | 17083.29 19772.63 11764.76 13134.81 |
i 1AL, Encrgy industries 9529.56 492294 1 8140.19 8500.02 3996.75 3838.57 |
g |A3, Transport _ 5829.05 1 174879 | 3488.09 | 4070.60 3460.46 4034.87 |
- i?r?dustrial processes 562.54 127.42 i 682.50 682.50 682.50 (ne) 682.50 (nc) |
4 EA"_NEI’[_&FHI products 562.54 | 127.42 682.50) 682.50 682.50 (ne) | 682.50(ne) !
= 5. Land use change and forestry 134.42 | 116.45 | 118.29 | 118.29 118.29 118.29
U_ 5D. CO, emissions and removals | f |
& from soil 134.42 __|_ 11645 | 118.29 | 118.29 118.29 . 118.29

= Total removals | ' ‘ '

5. Land use change and forestry 10960 | 10600 | 13600 I 12320 13870 12630

of SA. Changes in forest and other | ,
il | woody biomass stocks 10060 | 10600 | 13600 | 12320 13870 | 12630 |
7B T Notes:

1) Recalculation of the CO, emissions and removals for 1990 according Revised Guidelines [4] gave values which differed from
n those presented in [3].
| 2) ne - effect of implementation of measure not estimated.

Energy

Implementation of CO, emission reduction measures till 2020 will reduce CH, emissions from fuel combustion
| activitics as well. Increased use of natural gas may cause some growth of CH4 emissions from gas distribution network
In future years especially in case of Energy sector scenario “with measures” (key assumption for the Scenario see in
secl. 5.2.1.). Emission factor for the former SU [4] was chosen to calculate the emissions. If measures to replace old

al:; Pipelines and improve maintenance of network are implemented, then the CH, emissions may be reduced. Possible CHy
‘:uc tmission reduction effect was not calculated.

CH, emissions from Energy sector for the Reference Scenario and Scenario “with measures” for 1990--2020 are
Presented in Table 5.4.

Agriculture

IUis assumed that share of large-scale farming will grow in coming years. It will enable farmers to form modem
c"'Er]?rises, 10 increase productivity and develop efficient technologies. Forecasts for 2020 do not envisage a growth of

F’_ live-stock number (see sect. 2.2.4., Table 2.7.), and CH; emissions from enteric fermentation and manure
_Ealf:f:mcnl will r‘cmain far below the level of 1990. The possible CH, emission reduction effect after implementation
sures described in sect. 4.2.3.2. was not calculated.

m: 4 emissions from Agriculture sector for the Reference Scenario and Scenario “with measures” for 1990—2020

PEesented in Table 5.4,

aste

S stated befog €, the amount of waste in SWDS and related CH, emissions is going to grow after 2000 though the
. 2rof population in

c.cﬂa[ig) i : Latvia will c.nmlinuc‘ln @crcase (see sect, 4.2.3.). If nothir}g is done (Waste sector Reference

ST SEra::nun-! of CHy produced in landfills in 2020 could excecd .thc level 01. 1990 by aboul 70% ‘

of it bein gy lor the Municipal Waste Management was worked out in MEPRD.m 1997 [26], one of th-c main tasks
Bty o B L0 ‘rcduce the negative environmental impact of SWDS in Latvia. “Getlini” SWDS reconstruction has been

g, fﬁasc.iﬁ?m?iijcq effect of measures proposed in these documents (Waste sector $c§nario ‘jwith measu.res”), suc.h
bl emis ,andt_”lmg_ by about 20% from 2005 due to waste reuse, and recovery of biogas after 2000 will result in

Temain & S“;n reduction 1ill 2020 by about 46% compared to Reference Scenario; in this case CH, emissions will

U 6% below the level of 1990 (see Fig. 5.9.).
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5. PROJECTIONS AND EFFECTS OF POLICIES AND MEASURES

5.4. Projections of N,O emissions

The future emissions of N,O in the Energy sector were calculated from the primary energy supply data of the
MARKAL model described in the sect. 5.2.1. of this document. Data on economic activities in other sectors were
obtained from the Long-term Economic Forecast till 2020 elaborated by the experts of the Ministry of Economy of the
Republic of Latvia.

N,O emissions in Latvia are not going to exceed the level of 1990 till 2020. As mentioned in sect. 4.2.4., an
environmental policy measure in the Transport sector which could lead to an increase of N,O emissions in Latvia in
future should be mentioned. It is the penetration of catalytic converters in road transport with the aim of reducing
emissions of NOy, CO and NMVOC.

N,O emissions for the Sectoral Reference Scenarios and Scenarios “with measures” for 1990—2020 are presenled
in Table 5.5. (penetration of catalytic converters in transport and reduction effect from measures in the Agriculture
sector described in sect. 4.2.4.1. was not calculated).

Table 5.5.
N,O emissions for the period of 1990—2020, Gg
2B ! Sectoral Reference Scenarios Sectoral Scenarios “with
Sectors 1990 1995  measures”
| - | B __f 2010 | 2020 2010 2020
| Total emissions 22.53 | ~16.25 1679 18.46 16.7 18.3
1. Energy 0.26 | 0.26 0.49 0.59 0.5 0.5
1A, Fuel combustion 026 0.26 f 0.49 059 0.5 0.5
4. Agriculture 22.00 15.73 ' 16.07 17.65 16.07 (ne) 17.65 (ne)
14D. Agricultural soils 22.00 15.73 | 16.07 17.65
6. Waste 0.27 0.25 [ 0.23 0.22 0.23 0.22
|6B. Wastewater handling 0.27 0.25 f 0.23 0.22 0.23 0.22

Notes:

1) Recalculation of the N»,O emissions for 1990 according to Revised Guidelines [4] gave values which differed from those
presented in the [3];
2) ne — effect of implementation of measure not estimated;

5.5. Projections of indirect GHG and SO, emissions

The future emissions of the indirect GHG, such as NO,, CO, NMVQOC and the sulfate aerosol precursor SO, in the
fergy sector were calculated from the energy supply data of the MARKAL model described in the sect. 5.2.1. of this
CUment, Data on economic activities in other sectors were obtained from the Long-term Economic Forecast till 2020
elaborateq by the experts of the Ministry of Economy of the Republic of Latvia (see sect. 5.1.1.).
Projected emissions for 1990—2020 are presented in Table 5.6,

5.6. Projections of aggregated GHG emissions

Rgfzahle 5.7. and Fig. 5.10. present the aggregated emission projection of CO,, CHs and N,O for the Sectoral
u;e’“?ﬁ Scenarios and Scenarios “with measures” for the period of 1990—2020 in Gg CO,-equivalents, using GWP
S for a 100-year time horizon [4].
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Table 5.7.

Aggregated GHG emissions for the period of 1990—2020, Gg CO;-eq.

| GWP factor

]

the

sented

key assumptions for the
after 201 may be only 10%
tommitments under Kyoto Protocol to the UN FCCC on 10 December 1997 in the future.

ptions in Energy, Forestry and Waste sectors are implemented (scenarios “with measures” in
then the aggregated GHG emissions will be 35—40% below the 1990 level in 2008—2012.

If all GHG reduction o
Table 5.7, ang Fig. 5.10.),

\‘-_ [ J Secforéi-liélzc;'encc Scénaﬁo.é I S:ectoral Sc-enarios “with
GHG [ |1 1990 1995 - I I measures”
A N L L o010 ] 2020 2010 | 2020
_Tg[_g!_cm_isgqns | - ~35803.12 19309.22 | 25577.69 20139.63 | 20145.69 2262205
-CQ;_ 1 1 24905.89 12143.79 17884.08 20573.42 12565.55 13935.80
CHy4 [ 21 | 3912.93 2127.93 2488.71 2843.61 | 2396.94 2997.75 |
NO | 310 | 6984.30 5037.50 5204.90 5722.60 | 5183.20 5688.50 |
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Fig. 5.10. Aggregated GHG emissions for the period of 19902020, Gg COq-eq.

The figures indicate that aggregated total GHG emissions after 2010 may be some 15—25% below the 1990 level if
Energy sector efficient Reference Scenario are fulfilled. If not, aggregated GHG emissions

below the 1990 level (not shown in table and in figure), and it seems difficult to fulfill the




6. VULNERABILITY ASSESSMENT OF TI—IETO
ECOLOGICAL SYSTEMS AND ADAPTATION
THE IMPACTS OF CLIMATE CHANGE

6.1. Introduction
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7. RESEARCH AND SYSTEMATIC
OBSERVATIONS

7.1. National research targeted on climate science

The regaining of independence and increase of prestige of Latvia as a country of Europe and the Baltic region
provide Latvian scientists with an opportunity to participate in the international labor division in the field of science,
including the research on climate science. Comparing (o the years before regaining of independence, now there are no
formal obstacles to participation in the global scale programs, that have been initiated or are financially supported by
the Council of Scientific Union, the United Nations Environment Program, World Meteorological Organization. As it
will be shown further on, the Latvian scientists with themes of their research and scientific level of work can contribute
to the World Climate Research Program, International Geosphere and Biosphere Program, and the Global Change
Human Dimension Program. In addition to that, Latvia has a scientific research corresponding in its contents to other
programs and projects, which are aimed at particular problems related to the green-house effect, such as transformation
of agricultural land into forest land and sca coast-line as a result of human activities. Some projects have been started
dealing with sustainable use of resources; environment-friendly energy system development models for Latvia; use of
waste for energy production. It has to be mentioned that scientific activities orientated towards research of climate
changes in Latvia are rather uncoordinated. It can be explained by both the limited possibilities of the Latvian Council
of Science to finance such research, and by insufficient integration of Latvian scientists into international climate
research programs,

In addition to universities and research institutes, the State Hydrometeorological Agency shall be mentioned, which
through a public procurement in the field of meteorology, hydrometeorology and pollution control, has undertaken
cerlain research assignments related to Latvia's international obligation in the WMO. Thanks to this factor, State
Hydrometeorological Agency has co-operation projects, it receives certain support and the results of its everyday
(routine) measurements are used in the following WMO programs:

— Sub-program of the World Climate Research Program — World Climate Data and Monitoring Program;
— Hydrology and Water Resources Program;

— GAW,

— Education program;

— IPCC.

7.2. International cooperation

Latvia as a country in transition, where almost all sectors of the national economy face restructuring and problems
of market change and therefore are forced to radically change the assortment of production, encounters essential
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problem of the choice of technology. An elaborated planning and use of best available technologies would ensure good
future development possibilities for Latvian economy, based on the energy and resource saving technologies. It is clear
that such technologies have to be used thinking about problems of the climate change as well as in broader context of
the sustainable development. The Latvian Environmental Protection Fund has in some way contributed to this through
carrying out a project “Physics and technologies for sustainable development” at the Faculty of Physics and
Mathematics of the University of Latvia. It is provided for orientation of scientific and studying work of teaching staff
and students towards nature and human-friendly future technologies.

However, national resources that could be assigned for these objectives are limited. There is a need for more active
practical international co-operation in order to implement the requirements of the Article 4 (c) of the UN FCCC on
transfer of technology and knowledge. The mutual exchange of experience and information, and initiating further
common activities to mitigate climate change is assured through international conferences, special meetings, workshops
and seminars, where Latvia as a Party to the Convention participates in. The Government of the Netherlands has
allocated funds to assist Latvia in preparing the country study on sources of GHG emissions and emission miligation
[5]. The climate change mitigation related international cooperation projects in Latvia mainly are orientated towards
energy efficiency improvements and waste management.

The PHARE Program is the European Union's initiative to support, by means of grants, the process of economic
transformation and to strengthen the democracy in the countries of Central and Eastern Europe. As part of the PHARE
Program in 1992/1993 the “Energy Economy Restructuring Program’ and “Energy Saving Strategy for Latvia” were
worked out by foreign experts together with high level team of Latvian specialists. An excellent analysis of the Latvian
energy situation was carried out and is to a large extent still valid. The short and medium term strategy for energy
saving was proposed consisting of the following main parts:

— pricing reform,

— introduction of consumption quotas,

— cutting down losses,

— restriction of supply where possible,

— and 10 high priority energy saving projects.

The study proposed energy efficiency action plans for each end-use sector but these plans did not got off the
ground. One of the reasons was that financial mechanism for energy efficiency activities had not been worked out.

Estonia, Latvia, Lithuania and Denmark have made an agreement on Danish assistance to an Environmental Related
Energy Sector Program. The support from the Danish Ministry of Environment and Energy to the present countries is
motivated by a wish to transfer knowledge and implementation of planning systems. The objective of the program is to
promote a sustainable development of the states' energy sectors. The agreements for the respective countries were
settled in 1994, and they include cooperation within the areas:

— rational use of energy, especially energy efficiency and energy savings,

— cleaner energy technology and fuels,

— institutional strengthening.

Within these areas a number of projects is identified by the consulting company the Carl Bro Group in Denmark and
tenders will be invited for bidding and elaboration of the projects. For the 1996 programs in Latvia the following
projects have been identified and will start soon:

— the Hydro carbon sector support project,

— rehabilitation of Incukalns Gas Storage,

—- heating plan for Daugavpils,

— energy efficiency in industries,

— strategy for the use of CHP,

— implementation of a straw-fired district heating system in the State Agricultural School of Saulaine.

The projects are expected to be finalized by the end of 1999 at the latest.

The Swedish NUTEK together with experts from Latvia has started the Program for an Environmentally Adapted

Energy System in the Baltic Region and Eastern Europe. Its aims are to promote:
— reduction of emissions hazardous to climate and environment;
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— ecologically sustainable development in the energy sector through energy efficiency and increased use of
renewable fuels;

— economic development and business cooperation;

— environmental awareness.

In '199.6 the SCORE program orientated to demand side was supposed to be launched by NOVEM in three pilot
countries in the CEE region; Poland, Hungary and Latvia.

The more detailed information about NUTEK and SCORE activities in Latvia is provided in sect. 4.2.1.3.

WEC i.s an independent international non-profit association for the world-wide development of environment
protection in industry with a respect for the care of public health and labor protection. Since 1993 WEC has carried out
51 projects for the waste minimizing in 25 industrial enterprises in the Baltic states. The projects were financially
supported by the US Agency for International Development.

In Latvia the WEC projects were implemented in 14 industrial enterprises. In 3 of them — (Kvadrats, Grindex and
Ulainfarm). the projects for the assessment of the environment protection measures were carried out, in 4 — the
dcp]QnSFratlorl projects, and in 7 — the so-called impact projects, which were based on the resulls and experience
gained from the demonstration projects. WEC has established the Pollution Prevention Center for Latvia to support the
enterprises in their efforts to reduce waste. Its main aclivilies are:

— to provide experts’ advices on the waste minimization programs, and to disseminate information about concrete
achievements in this area in industrial enterprises in Latvia and USA;

— (o organize the participation in the seminars on waste minimizing methods:

— to help to get in contact with enterprises in USA.

The UNDP — GEF, which Latvia has joined in 1994, serves as the interim financial mechanism for the projects in
such spheres as preservation of biological diversity of ecological systems, climate change mitigation, international
\?atsr protection and ozone depleling substance activities. Currently there are 3 projects related to these spheres
[1n@ced under GEF' in Latvia, including Getlini SWDS reconstruction project. The PI’{.)_].ECl is one of the priorities of
national government in Latvia. The full cost of the Project is 25.21 mill. USD, out of which about § mil]. USD is loan
from the World Bank, grant from the Global Environment Facility — 5.12 mill. USD, grant from Swedish
government — 1.5 mill. USD, Riga city council will invest 6 mill, USD, and the new company o manage the landfill
Getlini-EKO Litd. — 4.64 mill. USD. These funds should be invested during 1998—2002, when the Project is supposed
lo be finished.

The Agenda 21 (Action Program for Sustainable Development in the 21st century) is termed Baltic 21 for the Baltic
Sea re.ginn.‘ Baltic 21 comprises 7 sectors: energy, agriculture, forestry, industry, fishing, tourism and transport.

The main purpose for the Baltic 21-Energy sector is lo create a vision for development of a sustainable energy
sector for the Baltic Sea Region. The main overall goals for the region until 2030 are: )

— to reduce the economic differences between the countries;

— the basic energy services must be affordable to the whole population;

— cnergy supply must not increase pollution and exceed critical loads or levels of acidification, eutrophication
tropospheric ozone and global climate change; ,

~— elimination of hazards related to nuclear waste and nuclear energy production;

— maintain long-term security of supply by resource management.

_The main goal for Baltic 21-Agriculture sector is a sustainable production of high quality food and other
agricultural productsfservices in the long run with consideration taken to economy and social structure, in such a way
that the resource base of non-renewable and renewable resources is maintained. Important sub-goals till 2030 are:

— the farmers’ income should be sufficient to provide a fair standard of living in the agricultural cummuni[y:

— the farmers should practice production methods which do not threaten human or animal health or degrade lim
environment including biodiversity and at the same time minimize our environmental problems that future generations
Mmust assume responsibility for: .

— non-renewable sources have to gradually be replaced by renewable resources and re-~circulation of non-renewable
fesource has to be maximized:;
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— sustainable agriculture will meet society needs of food and recreation and preserve the landscape, cultural values
and the historical heritage of rural areas and contribute to create stable well developed and secure rural communities;
— the ethical aspects of agricultural production have to be secured.

To coordinate information and experience exchange in the environmental field between the three Baltic states
Estonia, Latvia and Lithuania, the Baltic Environmental Forum (BEF) project started operating in 1995. The main BEF
themes during the first two years were such as national environmental strategies in the Baltic states, biodiversity and
biological farming issues, problem of the hazardous waste etc. The most important issue for 1998 is supporting the
process of integration of the three Ballic states into the EU in the field of environment, including legislation
approximation.

Danish Environmental Protection Agency is financing the elaboration of the project “National strategy for
management of municipal solid waste, 500- . Danish consultant Carl Bro Group together with experts from Latvia is
carrying out implementation of this project. The project regards solid waste management, where solid waste shall be
understood as municipal waste (i.e., including hospital waste and non-toxic industrial waste). The overall objective of
the project is to reduce contamination and environmental hazards from collection and disposal of municipal solid waste.
In 1998 a pilot project on solid waste management in north-eastern part of Latvia was started. Application for funding
of this study is submitted to EU PHARE and other international financial institutions.

In 1995—1998 a Danish consulting firm, Chemcontrol a/s, was assigned to undertake the study on National
Hazardous Waste Management Strategy launched by EU PHARE. The assessment of produced and disposed of
hazardous waste was carried out using questionnaires and site selection for interim storage of not-utilized hazardous
agricultural waste. The storage site was decided to be built in a former tankodrome at Gardene. The possibility of
incinerating of collected organic waste was also reviewed at the Brocgéni Cement Plant, which has already investigated
the possibilities of partly replacing heavy fuel oil with waste oil and old tires. A Project implementation unit was
established in 1997. Its first task is to carry out detailed analysis of data on generated and stored hazardous waste.

7.3. Activities Implemented Jointly

Joint implementation (JI), provided by Article 4.2 (a) of the UN FCCC, involves cooperation between countries to
meet the goals of the Convention. One country (or firm in that country) funds emission reduction actions in a second
country. For the investor (developed country or firm) it is a good opportunity for stimulating its exports — it
implements the cost-effective GHG mitigation technology achieving a low-cost GHG reduction. Developing country
has access to the modern technology, but at the same time it is obliged to return to the investor after the year 2000 part
of the emission reduction resulted from JI project.

Following the Berlin meeting (COP 1, 1995), pilot projects now are being undertaken on AIJ by a number of
countries, and it should be finished by the year 2000. It is essential for Latvia to show the political initiative on the
Government or ministries level to get into contact with Annex II countries governments and to clear up possibilities on
funding such projects.

The MEPRD has started cooperation in the field of increasing of energy efficiency and use of alternative and
renewable energy resources with Sweden, Germany and Netherlands.

If the working groups for performing AIJ can be established in 1998 and guidelines as well as estimated costs for
the projects developed, than negotiations with other partner countries, such as Canada and Japan, will be started and AIJ
carried out during pilot stage. An opinion of Latvia's forestry and agriculture experts is, that one of the AIJ projects
could be the afforestation of abandoned agricultural land.
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7.4. Observation of environmental quality and pollution load

Pursuant to the requirements of the UN FCCC, the Hydrometeorological Agency of Latvia has provided for
systematic pollution observations and climate monitoring, in this manner creating a data base for the evaluation of
climate-related factors and the study of tendencies.

Within the global climate system GAW system has responsibility for providing the necessary information on global
climate change studies. GAW has integrated a number of WMO activities in the field of the atmospheric environment
with the purpose of providing information on the changing chemical composition and related physical characteristics of
the atmosphere to understand the relationship, direct and potential, between the changing atmospheric composition and
climate, the ozone layer, ultraviolet radiation, terrestrial and marine ecosystems.

Latvia has been involved in the GAW activities through regional stations in Rucava (1993) and Zoséni (1994). In
addition, these stations are occupied in the EMEP protocol activities as well.

The GAW activities include:

— assessment of conlents of pollutants (gases and aerosols) in the air on background level;

— assessment of quality of precipitation;

— measurements of ozone in the atmosphere;

— measurements of physical parameters of atmosphere.

Both stations provide representative information for scaside areas (Rucava) and the inland part of the country
(Zoseni) that allows to detect changes in the atmosphere and responses of biological systems to these changes and
predict further evolution of the systems.

The annual total sulphur and nitrogen atmospheric deposition includes dry deposition from air as well as that in
precipitation. The example from Rucava station, in which a long term observation range is available, shows that sulphur
deposition has decreased about 1.3 times in last 4 years; total nitrogen deposition remains on the level of previous 5
years (see Fig. 7.1.).

O s, gim® M N, g/m?

1.2 = —

1988 1989 1990 1991 1992 1993 1994 1995 . 1996

Figure 7.1. Total nitrogen and sulphur deposition in Rucava station for the period of 1988—1996, g/m*
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The observation results meet the international standards and are available to specialists worldwide at the WMO
World Data Center for GHG (Tokyo, Japan).

An important GHG presented in both the stratosphere and the troposphere is ozone. Besides shielding the life on the
Earth from the harmful solar ultraviolet radiation (below about 320 nm) ozone also largely determines the thermal
structure of the atmosphere. The decreases in stratospheric ozone lead to decreasing of stratospheric temperatures, thus
affecting the troposphere and its meteorological parameters. The ozone increase near the ground can pose some threats
to human health, it can damage the living tissue of plants and animals. In 1994 the tropospheric ozone measurements
were incorporated in the work of Rucava station. Measurement results showed that in 1994—1996 accordingly in 36%,
18% and 0.4% cases the concentration of tropospheric ozone exceeded the EU precaution level for vegetation (65
mkg/m?*).

Information about anthropogenic pollution load is necessary to assess reasons of changes in the environmental
quality. At the Environmental Data Center of the MEPRD the following statistical reports are filed in the database:

“2-air” - emissions from enterprises (including CHP and DH plants);

“2-waler” - information about water pollution from point sources and about sewage treatment plants;

“4-KP” - data about imported and locally produced chemical products and substances;

“3-BA” - data about toxic waste which are kept in enterprises.

In accordance with HELCOM PLC-3 program data are being accumulated and pollution load estimated for the
Baltic Sea.

Pollution sources are divided into 3 groups:

* pollution from silts (data from the Hydrometeorological Agency);

* direct effluent into Baltic sea and Riga Gulf from point sources;
* diffuse load from coastal zone.

8. EDUCATION, TRAINING AND PUBLIC
AWARENESS

Ip the biggest Latvian universities — University of Latvia, Riga Technical University and Latvian Universi i
A gr.lcultllre leclu.rc courses or even separate bachelor's or master's programs majoring in environmental rutec(lzj-sI > O(i
environmental science arc available. However, 5—7 years of practice in such courses and programs ﬂn[i[ - T‘lﬂ
proved to be insufficient for introduction of conceptual integrated approach and devclopmcnlg of intcrdis;c;ﬁnaf;

seltiNn(g}(;ri‘:i?uziayA?; ::113[)(;)rtanl [F]Ic in pulling cnv?mnmeplal issues on the political agenda, raising awareness, and
Labvia it o én\rir O;g]?}lélzamps dealing with environmental protection are registered in the NGO Center of
of Laulri‘a Nalurc Fu D(;lm rcit _E' g s Prolcclmn Club, Green Library, Ecological Center of the University
i rllcasurcs tonnﬁ?' tal\‘ 1a ']E:tc. The Gre:en Library has prt:part;d a booklet on climale change process, as well as
cartied out in the framev.:fgal: 'lr' hhe b"?kjcf‘ls supposed to be distributed in schools. Actions in the streets have been
distributed. Seminars andor 0 te: project. "To []un!( glol?ally. $9:act ]qca]]y", during which informative sheets were
Biiblic - i mass media are ugc:_d to dlsscnynalc information as well,
effciency i\ﬂ:;;zr;zss (;i a n;:cefsaryhpre-rcqumle for the rmplcmenlali.on and development of climate policy, since its
56 porps inm}vc); E]Tnle‘n [cn lt:nn Itd e level of knowlcdge, unt.icrslandmg of situation and sense of responsibilily of all
informalio;l v 0. o c;r ls: shou bc m?dc. to expand the 1dca§ of the climate change mitigation policy and other
e S.O wed n . ¢ latest sc:enuf‘lc.: fmdlr.ugs on global warming, to promote environmental education and public
incrcaqir;éi ) cnhance concrele actions of bus.lm?ss people and to change the consumers behavior. This change is
Singly important for the success of overall environmental policy.
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Annex 1

Overview of policies and measures

Type of instrument

| E:_astg/Ochcﬂc_L e
'] 1 | 2
|

LEHW industries (1AL)
‘ Fuel switching to i . l
| envi ‘ | Regulations o o
\ enV‘fof‘_meglt“lly " 717)>§;rmonization of legislation in Latvia with thaF ot’ ,Eg (ubh
| more friendly - 2) “Law on Energy Elaboration and lmpleme.m-ago-n‘ (E) dustries” )
i 3) “Law on Regulation Entrepreneurshlp Activities in Energy stries
o ! 4) “Law on Natural Resources tax” (I)
'lcnclgy ciidli 2 A 5) Rules on the conirol of the impor.ted fuels (P)
6) “Law on Regulation of Monopolies™ (UD)
|, Increased use of CHP ]I[M@lfﬂ:bﬁﬁ_ﬂ_ifl(lﬂi\fﬁ
production compared ll_) Public Investment program ) o Fund
y iviti i : tection
to Energy sector 2) Activities of Environmental Pro ‘ B
I  Reference Sc Scenario 3) Revision of the rates of the “Law on Natural Resource Tax an
o : i f related documents (P) o o
ZI)APEZQ{I,K;T] (I)Qegulation Entrepreneurship Activities in Epergy} Irl‘ljdlt)lstncs 8]
biomass for DH S) Harmonization of taxes. prices and tariffs with those in EU (

| Common instruments for the measures:

Improvement of

Increased use of

Table Al-1. CO, emissions and removals. Policies and measures

o _i_CoEined CO- reduction by

all measures till 2020 - about |

30% compared to Energy
sector Reference Scenario

151.

Possible CO- reduction by
implementation of small
HPP — about 13 Gg till
2020 [221.

Possible CO, reduction by
implementation of wind
plants — 22—25 Gg till
2020 [22]

E te
i l i taxes (energy tax, C or CO2 tax) to promo
duchion 6) Introduction of new . “ ow
R _! utilization of environment friendly fuels and technologies (P)
| Voluntary agreements and programs
1) Fulfillment of the EMEP (1) o N
= 7; Fulfillment of targets of national and international programs
| RD&D | | .
wind 5 Cooy i ; ark; SCORE; Baltic
l Increased use of wind | 1) Cooperation with Sweden, NUTEK; with Denmar
energy | (un) |
Information and education _
| T) Public awarcness building to save cnergy“(l. F[_II)
‘ | 2) Transfer of technologies and “know—_hgw (Ll) u
\ ' 3) Modernization of the Energy sector infrastructure (Ul

N S

Reconstruction of

End-use sectoi(lAZ, 1A4)
Fuel switchis Market-based incentives

Fuel switching in

energy demand side
to environmentally
more friendly

l limit had been used
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T e
‘ 1) Regulations were adgpted in 1996 according to which the pr.iccdnla{ij_:gtt}(:g
| for the additionally consumed natural gas in industry was provided a -

|
|
|
|

|
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S

___Continuation of Table Al-|
5 o O 2abe A

E
Heat energy
conservation in
buildings
Efficiency
improvement in
electricity demand-
side .
Implementation of
the system tor
analysis and
checking of energy
consumption.
including

meters. multi-tariff

and natural gas
meters;

{ — audit of energy
consumption and
analysis of

in the production
processes

— installation of heat

clectric power meters | 1) Cooperation with Sweden —

production processes | 5

== = 3

| Common instruments for the measures:
i

Regulations
' 1) Standards for new buildings (P) -
1 2) Efficiency standards for electric equipment (P)
| Market-based incentives

ne

| 1) Establishment of a system for credit construction, renovation,
| modernization of buildings (P)
. 2) Developing the ecological certification and marking of the equipment, a
i special attention being paid to its efficiency (P)
| 3) New and progressive tariff system for electricity (P)
4) Price reductions when energy-efficient equipment is purchased (P)
! 5) Introduction of new taxes ( energy tax, C or CO; tax) to promote
{ utilization of environment-friendly fuels and technologies (P)
i Voluntary agreements and programs
| 1) Fulfillment of targets of national and international programs (UI)
'RD&D

ne

| NUTEK, with Denmark; SCORE; Baltic 21
(U
|

' 2) Project proposal “Efficient Lighting Initiative” (P)
| Information and education

| 1) Centers for the demonstration of and practices for the energy-efficient
: equipment.

) Programs for education. information. practices (UI) 1

'I'ranﬁport (1A4)

Maintenance of
existing vehicles

Engine power
 reduction for cars

Road vehicle with
alternative fuels

Speed limits

I —

Improved public
Lransport system

Improved drivers'
behavior

| | according to 131

Common instruments for the measures: CO, annual reduction

1—3% in Latvia " or 5 %

Regulations
1) Vehicles engine exhaust gas standards (uDn
i 2) Harmonization of legislation in Latvia with that in EU (P)
3) Elaboration and implementation of fuel quality standards (UI)
Market-based incentives

| 1) Supporting consumer choice of more efficient use and choice of vehicles

COs annual reduction 5 %
scoprding(31]

(P LPG and CNG can offer
(P) o .

| 2) Different custom duties for products which are transported by pipelines 0—30 % CO; reduction
and other modes of transport (P) L3

3) Increase of excise tax (UI)

i 4) Policy of differentiated taxes to
‘ transport. fuels and catalysts (P)

!5) Control and penalties over sale of low quality fuels and other chernicals | S—10% at average vehicle

{ for use in transport (P) | speed [31]

6) privatization of public transport companies (P) | I
Information and_education (UI)

I 2 CO, annual reduction about !
Transfer of technologies and “know-how” 5% [31]

promote use of environment-friendly CO, annual reduction

1—2 % in Latvia " or

CO, annual reduction
1—2 % in Latvia "

10
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Continuation of Table Al-1

—

3

‘ of local material

resources with low- ' 2) Restriction of individual transport in cities (UL)
waste technologies: | 3) Elaboration of standards for transport infrastructure (Ul)

content,

materials,
— environment

waste utilization
systems

up-to-date

equipment and

Complex processing [Egnlationg

— lower material

— use of recycled

protection with local |

Tndustial processes (2)

Implementation of

technologies, the
replacement of old

hazardous substances | Market-based incentives

|
|
|
| 1) Restriction of transit traffic in places with high density of population (Ul)

4) Elaboration of municipalities standards for vehicles parking (U1)
| Market-based incentives

! 1) Investment programs (State Motor Road Fund etc.) (UI)

1 2) Road tax (I)

I 3) Implementation of payment for road use P

| |

| Regulations

| 1) Elaboration of the rules to promote implementation of up-to-date

| technologies (P)
2) Use and implementation of certification to promote usage of up-to-date
technologies (P)

[1) Subsidies to create technologies for the switching from non-renewable
' resources to other materials (P)

ne

ne

with low-waste
technologies:

content,
materials,

— environment

systems

Complex processing | Market-based incentives
of material resources | 1) Revision of the rates of the “Law on Natural Resource Tax” and

— lower material

— use of recycled

protection with local | 1) Research on the potential availability of resources for reuse (P)
waste utilization

| elaboration of related documents (P)

2) Activities of the Environmental Protection Fund (UT)

3) Tax relief for enterprises engaged in waste recycling P)
Voluntary agreements and programs

1) Project on water supply and sanitation “800+” (un

2) Waste management project “500-"(UI)

RD&D

Information and education

1) Popularization and implementation of the use of environment friendly
_ | materials (U)

Forestry (5A)

abandoned

Afforestation of

agricultural land

! Common instruments for the measures:
| Regulations

[ 1) “Law on Management and Utilization of Forests™ (I)

| 2) Harmonization of forestry legislation in Latvia with international

| conventions and EU documents regarding preservation of biodiversity (UI)
| 3) Elaboration of rules about specially protected nature's areas and objects

@

Annual increase of COa
removals after 2010

compared to Energy sector

Reference Scenario 2—2.5%

(51
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Conclusion of Table Al-1

1 |

3

1
| Market-based incentives (UI. P)

Silviculture practices | Voluntary agreements and programs (UI)

Annual

in young stands

‘ 1) Research in natural forest in Latvia aimed to elaborate ecologically sound
‘ forest management methods (P)
Information and education (UI)

increase of CO»

removals after 2010
compared to Energy sector
Reference scenario 2.5—3%

. _| Public awareness building (5]
i [T s
Forest and forest land |
cong‘erva_[_iop : e
i = - .
Sustainable forest |
management ne
| Forestry certification '
ne

Notes:

1) I— implemented; UI - under implementation; P - planned;

2) ne — not estimated;

3) " — estimated for the year 1994 total number of road vehicles

Table A1-2. CH, emissions. Policies and measures

Measure/Objective

Type of instrument Gi-IG_mméatlo;l -
l , i impact
2 3

Reduction of natural gas
leakages from network

Fugitive emissions from fuels (1B2b)

l
‘Regulations
i 1) New “Law on Air Protection” (P)
2) “Law on Regulation Entrepreneurshi ivities 1

ship Activities in Energy Industries”
Market-based incentives By ndusiries
.]) Investments for gas distribution network to replace old pipelines and
improve maintenance(P)
Voluntary agreements and programs
1) Proper maintenance of underground natural gas storage facility
“Incukalns” (UT)

ne

Agriculture (4A. 4B)

Improved management of
fuminant live-stock

Common instruments for the measures: ne

| Market-based incentives
1) subsidies for manure storage building (UT)

Improved management of
live-stock manure

2) tax reliefs (UI) —
Voluntary agreements and programs
| 1) Program on cattle breeding and seed growing (P) ne
il 2) HELCOM recommendation 7/2 concerning measures aimed at the
i reduction of discharges from agriculture (UI)

| RD&D (UI)

[ 1) Biogas production
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Continuation of Table Al-2

=

3

Elaboration of scientifically
sound recommendations on
N-fertilizer use efficiency

| Waste (6A)

! Establishment of separate
waste collection systems

' Regulations
1) Rules on “Use of fertilizers” elaboration (P)
2) Rules on “Certification of ontput of the hiological farming’ (P)
Market-based incentives
1) EPF and other subsidies (UI)
Voluntary agreements and programs
| 1) Program on improvement of agricultural soils (P)
!_ 2) HELCOM recommendations 7/2 and 9/3 concerning measures aimed at
| the reduction of discharges from agriculture and HELCOM
| recommendation 13/9 concerning reduction of nitrogen, mainly nitrate,
leaching from agricultural land (UT)
 Information and education
1) Elaboration of the Conception on the implementation of methods of
| biological farming in peasants farms P
| 2) Environmental education programs for peasants in the framework of the

| Regulations

| 1) Elaboration and implementation of “Law on Household Waste” (P)
! 2) Rules on sorting of the industrial waste )

{ 3) Standards and norms for industrial waste (P)

l RD&D

5 1) Danish firm's “Carl Bro” pilot project on collection of separated wastes
| (UD
Information and education

| 1) Public awareness building on scparating municipal waste (UT)y

| Waste reuse

| Regulations

| 1)Elaboration and implementation of “Law on Packing” (P)

| 2) Elaboration of rules for the scrap car sites organization and maintenance
P

| Market-based incentives

| 1) Tax relief for recycled goods ®

| 2) Tax relief for enterprises engaged in waste recycling (P)

3) Major principles included into “Law on Natural Resource Tax” (I)

[ 4) Activities of the Environmental Protection Fund (UD)

Voluntary agreements and programs (UI)

1) Fulfillment of targets of national and international programs

|RD&D

1) Research on the potential availability of resources for reuse (P)

Information and education

Clean-up old landfills

Development of waste

management infrastructure |

i Common instruments for the measures

|

Regulations

| 1) “Law on Household Waste” (I)
Market-based incentives

| 1) Public investment program (un

76

| Agricultural consultations service system(UD e

1) Public awareness building - why and how to reuse household items (UD |

ne

Combined CHy
reduction from 20%
decrease of landtilling
[26] and biogas
recovery in Getlipi
waste disposal site
[27] - about 46% till
2020 compared to

Waste sector
Reference Scenario.

ANNEXES

Conclusion of Tab_]p Al-2

3

Voluntary agreements and programs
! 1) Elaboration of waste management project “500-> (UI)
. 2) Water supply and sanitation project “800+” (UT) »
3) Riga waste management project (UI)
4) Projects for waste man: in Liepaj: alsi i i
s _] | r waste management in Liepaja (P), Talsi (1), Ziemelvidzeme

Waste minimization

'Regulations
i 1) “Law on Packing” (P)
I Market-based incentives
| 1) Major principles included into “Law on Natural Resource Tax” (I)
| 2) Activities of Environment Protection Fund (UI)
! 3) Taxes on packing (P)
4) Increased payment for the final disposal of wastes (UI)
{ 5) Providing low-cost financing for local governments to implement
| municipal waste incineration systems (P)

.l) Vol'untary agreements with producers on more rational resource use
| including packing volume reduction (P) ’
2) Fulfillment of targets of national and internati
ational ams
RD&D ional programs (UI)
1) Waste incineration projects (UI)
Information and education

|
Biological treatment of
waste

. _

Voluntary agreements and programs
1) Technical project for the rehabilitation and continued operations of the

Riga city SWDS “Getlini” ( UI)

"Notes:
1)1 — implemented; Ul — un
2) ne — not estimated

der implementation; P — planned;

Table A1-3. N,O emissions. Policies and measures

1\;[ s — — R

easure/Objective Type of instrument GHG mi[igati(;r;

o 1 - . i l impact
. 2 s

| Agriculture (4D)_

Elaboration of scientifically
sound recommendations on
N-fertilizer use efficiency

Regulations
g guies on “Use of fertilizers” elaboration (P)
ules on “Certificati i i arming”
o | incenﬁvt;gn of output of the biological farming” (P)
1) EPF and other subsidies (UI)
Voluntary agreements and programs
1) Program on improvement of agricultural soils (P)
2) HELCOM recommendations 7/2 and 9/3 concerning measures aimed at
the reduction of discharges from agriculture and HELCOM recommendation
13/9 concerning reduction of nitrogen, mainly nitrate, leaching from
agricultural land (UT)
3) Implementation of good agricultural practice (P)

ne
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_Conclusion of Table Al1-3

Continuation of Table A2-1

1 1 ] 2 s r : |
] 4) Elaboration of the Conception on the implementation of methods of I R ) 2 3 4 5 ! 6
blologxca'l farming in pt?asants farms (P) Annual increment of whole tree biomass 2 . —
Information and education ' expansion factor mass
' 1) Environmental education programs for peasants in the framework of the \ — m/ha ' | 1.62 1.62 1.62 1.62
‘o aHons Service ' : - 1.62
' —— Agricultural consultations service system (U L - - — total in forestland, mill. m® 9.04 9.15 8.82 9.02 | 907
ofes: . . from which 26.15 26.91 28.0 3090 | 3170
1) I — implemented; Ul — under implementation; P — planned; in managed forest: '
2) ne — not estimated —m?/ha o !
|
| — total, mill. m® 044 9.44 9.44 944 | 944
‘ | 25.92 26.73 27.54 30.62 | 3143
in other wooded land | |
3
— m'/ha !
‘ | Annex 2 — total, mill. m* 1.60 1.60 1.60 1.60 1.60
| 023 0.18 0.42 0.30 0.28
I Calculation of Reference Scenario GHG emissions in Forestry sector | ‘ :
; | ! AQ&/La_l_ilCE—m_Cnt of C storage in whole tree biomass. > ¥
— t/ha e
| Table A2-1. Calculation of Forestry sectox; Reference Scenario — total in forestland, mill. t | 2.26 2.26 2.26 2.26 | 2.26
| CO, emissions and removals” . 654 6.73 7.0 773 | 703
| (Category: Changes in forest and other woody biomass stocks) Annu/’;lll soil C increment in newly afforestated land® ! .
— t/ha
| | 1990 1995 2000 2010 | 2020 | =l mil. t - 01 g‘s 01-581 1.8 ! 1.8
| TS i T ] R 0.96 1.1
1 2 3 4 5 | 6 —
- *L e B e [ - Total C increment. mill. t 6.54 651 | B
| : - 7.51
Land areaq, thous. ha ‘ 8.69 9.03
| Forest land arca for calculation of CO, sequestration™” ! 2894 2941 3175 3425 | 3495 C release calculation _i |
— managed forest. 2751 2829 2920 3240 | 3320 " f
J — newly afforestated Jand (other wooded land)m) \ 143 112 255 185 l 175 nnual .na[urill forest die-off in forest ecosystems (stemwood 34
. [ vol.), mill. m’ 0 2.8 25 2.3 _ 20
‘ Increase of forest land area compared to 1990. in which | | Wh . ) |
— naturally afforested abandoned ‘ - 47 281 531 | 601 ole tree hiomass die-off, mill. m? 4.86 4.54
| agricultural land E 26 | 260 510 | 580 from which ' ) 4.05 3.73 3.24
. e — - - = —used as fuelwood, mill, m*® '
. — kg 1.37 1.22 L3 | 097
*) Data on CO, fluxes are based on State Forest Service experts’ opinion and not on a model . : | .
#%) The area of strict reserves excluded from calculation {4] Annyal h T
st : ;
‘ ##%) Wooded land or shrubs in Latvia mainly arises from the abandoned agricultural land. and assumptions regarding its area are | arvesting (stemwood vol.), mill. m’ 5.76 6.89 85 .
highly uncertain. Forests regrowing on the abandoned agricultural land are managed forests in Latvia, and are classified into Harves : o 5 ! ’ 100 120
“Changes in forest and oth dy biomass stocks” category (5A) arvested biomass, mill, m’ , |
‘ | “Changes in forest and other woody biomast stocks” category ; i ] [ from which ! 9.33 1116 1377 1620 | 1944
. — lops and branches used as fuelwood, mill. m* 7 ! |
| \ C increment calculation | — tops and branches burnt on-site, mi]ll. m‘.?:n 023 0.27 1.03 1.21 1.45
. I_ — tmber used as fuelwood, mill. m*® 07 0.56 5 - .
Annual increment of growing stock (stemwood volume) ) l 1.55 1.85 2.28 269 | 322
—m*/ha 558 5.65 5.44 5.57 5.60 Total biomass loss, mill, m’ ' '
— total in forestland, mill. m* 16.14 16.61 17.26 19.09 ‘ 19.57 14.19 15.7 17.82 19.93 2768
from which Total C release, mill. t [ .
in ma}naged forest ‘ ) ' = — 3,55 392 4.45 4.98 5.67
—m’/ha 5.83 5.83 5.83 583 | 583 Net annual © ; y S L A
| . 3 sequestration, mill. ( |
— total, mill. m 16.0 16.5 17.0 18.9 |. 19.4 2.99 2.89 3.06 37 3.36
in other wooded land l | Net annual €O, sequestration, mill, t
h ) 10.96 10.60 11.22
— m’/ha I 1 1 Lot Note. . : 1360 | 1232 |
| — total, mill. m’ | 0.143 0.112 0255 | 0185 | 0.175  explanations see after Table A2-3. |
—total mll @ 0 i 0di2 |} Yo ] P87 0 |
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Table A2-2. Forestry sector Reference Scenario
non-CO, GHG emissions (calculated according to [4]).

- T esaea 19951999
Annual amount of biomass (lops and branches) burnt on-site, mill. m* " 0.47 | 056

mction of biomass oxidized on-site [4] 0.9 I 0.9

Annual amount of biomass oxidized on-site, mill.m' | o0& . 050

 Annual amount of C released, mill.t . 00 L ews

| CH,4 emissions, mill. t 0.0016 ' 0.0020
CO emissions, mill. t ) 0.014 ! 0.0175 )
NO emissions, millt 0.000011 0.000014 )
NO, emissions, mill. t 0.00039 | 0.00050

Table A2-3. Emission ratios for open burning of cleared forests [4].

~  compowd 4.  Rals ‘ |
CH, ] _ 0.012 _
] co 006 ) !
_ N;O 0.007 _ |
I> NO, ] 0.121 _ i

Assumptions:
1) Annual current increment of growing stock in managed forest 16.5 mill. m* was taken from [18]; annual

increment of growing stock in other wooded land is assumed to be 1 m*/ha.

2) Expansion factor for conversion of stemwood volume to whole tree biomass volume was assumed to be 1.62 in
managed forest (specified by experts from State Forest Service)). If special steps are taken for forest tending (Forestry
sector Scenario “with measures’™), then expansion factor is assumed to be 1.75.

3) The average dry wood density was assumed to be 0.5 t dry matter/m”.

4) C content is assumed to be 0.5 t/t dry matter [4].

5) C accumulation in soil of newly afforestated abandoned agricultural land is assumed to be 1.8 t C/halyear [4].

6) Experts’ opinion is that annually about 30% of the natural forest die-off rural people are collecting informally for
the burning (see Annex 1 for calculations). Non-CO, GHG emissions are calculated as emissions from biomass burning
in Energy sector. 70% of the natural forest die-off are left to decay in the forest.

7) It was assumed. that about 15 % of the whole tree biomass volume are branches and tops and that after harvesting
50 % of it should be left to decay in the forest because of biological and economical constraints. The remaining 50 %
could be burnt on site or used as wood for energy. Experts’ opinion is that in 1995—1999 about 1/3 of these 50% was
removed from the forests for domestic fuel use (burnt off-site). the remaining 2/3 being burnt on-site. Non-CO, GHG

s are calculated as emissions from biomass burning in Energy sector and Forestry sector respectively.

emission
d to be burnt off-site and GHG emissions ar¢

Beginning from the year 2000 all amount of tops and branches is assume

calculated in Energy sector only.
8) It was assumed that about 27% of the total harvested amount is used as fuelwood (see Annex 1 for calculations).

The non-CO, GHG emissions are calculated as emissions from biomass burning in Energy sector. The remaining timbef
is used for wood processing industry, pulp and export, and it is assumed that C release takes place immediately.
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ANNEX 3

Fuel combustion. PJ

Table A3-1. Fuel combustion by types. 1990—1996. PJ’

| Type of fuel 1990 199 '
Type ol 1992 1993 | ‘
Diesel oil 55.3 46.0 34.0 31.1 l2959;1 | ]2919; s
: ). 1 . 2
E:g 63.4  49.9 45.6 449 | 625 | a0l ;(5)'; |
- 3.8 3.6 2.9 29 | 2.3 0 .
Other liquid 26.6 5.3 4.4 0.3 B | =
| . . 4.1
Coal 26.0 214 17.6 15.9 126 9 -
| Coke 0.4 0.1 0.1 0.1 02 | = T
f;zgd I;L.Z 3.1 4.1 3.6 27 4.4 22
W 4 1.1 17.2 182 242 2 '
Natural gas 102.9 98.9 70.8 P e T ==
tar . 708 : L 346 | 41l —
JGanOll;le 423 313 29.7 31.4 202 | 196 e
Jetfuel 2.4 ol 0.0 12 07 | 02 =
jat . 0. o 1.4
Tol | 327 | 2708 | 264 | 1970 | 1859 | 1610 | 1474
Table A3-2. Fuel combustion by types. 2000—2020. PJ (forecast)"
i - )
{ Type of fuel 2000
_ . 2005 0
Diesel oil 28.7 30.0 i(i ]70 i(; 195 FrP R
30, 1.7 32.9 33.2
— ) 28.7) 25.5 25.3 24.4 25.1
g.g 36.9 30.7 , 26.1 24
— z 31666 30.4 24.3 197
1.6 1.4 1.0 0.9
) 1.0 0. 0.9
. 1.6 57 | 75 8.4 9.1
%g 46.7 66.9 889 | 932
— | 185 | 1.8 | 53 6.9 71
0.4 0.4 0.5 05 05
— _ 0.4 04 0.5 0.5 0.5
6.3 5.6 7.5 91 09
e 6.3 2.3 0.9 1.0 L0
209 21.8 219 | 24.6 28
T—— 20.9 45.1 49.0 51.9 54,
al gas 492 57.6 62.7 56.0 )
oo 2 57.6 62.7 56. 65.
—— 49.2 66.6 83.1 97.6 1'1704
17.7 215 24.9 27.0 ' 89 |
e 17.7 215 24.9 27.0 | 289
186.9 221.5 247.8 266.0 | : |
186.9 205.5 226.9 2. ' e
226.9 242.0 | 257.8
Notes:

1)

E—E{:—of fuel

) s
3; “)data according to adopted energy balances;
data according to the MARKAL model calculations in the Study [5].
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SECOND NATIONAL COMMUNICATION OF THE REPUBLIC OF LATVIA ANNEXES
|
' — Table AS5-3. Solvent and other product use in 1990, 1994, 1995
Year: 1994 ) — « kg ** kgl
| GHG source and sink Activity data ~ Emission(Gg) | Emission f@"{?%i_kﬁAzW\}%E ! Year: 1990
‘ . ~ B \ NMVOC CO» SO: ' Vo
categories (kiloton) €O, S0 | - GHG source and sink categories ! Activity i From stationary Emission (Gg) Em.fact. (t.t./t.t.) "
2. Industrial processes B | 153.69 0.08 42, == - | data (L.b) | sources (LL) | NMVOC NMVOC
2.A Mineral products 153.69 0.07 _ - " 0.0003 - : 3. Solvent and other product use | 47.0 | 7.40 | 30.90 050
2.A.1 Cement 2444 12171 0.07 043 Vear: 1994
|2.A.2a Lime (prod.) 26 2054 SEES | — =072 i - : ‘ : S
— | 2%6 11.44 | 044 GHG source and sink categories | Aclivity From stationary Emission (Gg) Em.fact. (L.t./te)” |
| iA.Zb Lime (use) . | Il 40.19 _ (R | 0.32 ‘ data (L.t) soutrces (.t) . NMVOC NMVOC
| 2.A.6 Asphalt = T N e ] 3. Solvent and other product use | 11.5 1.77 i 7.52 0.50
2.D. Other production ! . -,
| | 2.D.1. Pulp 0.173 0.0 ! Year: 1995
e - . 2.58 S ] T - 5 . ST
\ 2.D.2. Food & Beverage e d . i i 0.08% GHG source and sink categories ' Activity | From stationary L Emission (Gg) Em.fact. (LL/tt) ¥
‘ " Wine (hl) 25.5 (100 00355 | data (L) _ somces(L) | NMVOC NMVOC
! Beer (hl) - 1 637.9 L | 0.02 - '15* i 3. Solvent and other product use 3 | 21.7 I 1.69 | _ 12.54 0.50
| L | Spirits (h]) 58.8744 088 - e " Data from FEWE. Poland
i Meat. fish & poultry 94.3 g-‘l’z - o
’ 15.8 s o
| | Sugar 0.02 1 Table AS5-4. Agriculture. Enteric fermentation and manure management in 1990, 1994, 1995
Cakes. biscuits & 22.7 |
. breakfast cereals g Year: 1990
| 161.5 1.29 e _ : :
‘ i  Bread : —— T o17 1k GHG source and sink categories Activity data Emission (Gg) Emission factor (kg/head/year) |
Animal feed . 174 : . (1000 heads) | 4B.CH,from | 4A.CH, from | 4A.CH, from | 4B.CH, factor
manure enteric enteric from manure
Year: 1995 = = ] management fermentation fermentation management
- Teet . =% - kF .
(;HG source and sink Activity data Emission (Gg) - Em]sb_lon_tqiors_[tfl.*_k_g_ﬂl_ll_ kg/) 4. Agriculture
g s v I . 2t V¥ Foen . . .
categorics | (kiloton) CO. SO, ‘ NMVOC COs S0: NMVOC | 4ACi and 4B. Enteric fermentation 13.31 97.96
) | - : —= and manure management
I 8.37 —1 -
| 2. Industrial processes | 12742 | Ol 4 Dairy cattle 535 3.21 43.34 81 6
| "2.A Mineral products 127.42 0.06 00 i | Other cattle 904 3.62 L5062 56 4 |
'2.A.1. Cement 204 101.59 0.06 0.498 0. — Sheep 165 0.03 | 1.32 8 0.19
— 0.79 — Goats 5 0.00 0.03 5 0.12
s d 21 16.59 - § == =t § EE N : e . L
2420 Limo (ueot) > 94 0.4 ] _ Hoses | a1 004 | 056 18 4
2.A.2b Lime (use) a7 032 |  Swine B 1 401 560 210 s 4
2.A.6 Asphalt " 6.4512 032 | . Poultry B 10321 0.81 R N | o078 |
2.A.6a Road paving 20. N ' - 0.00016
22 - 01872 . . :
2.A.6b Asphalt (prod.) 17 0.0 Year: 1994 B )
3. Other production | —— GHG source and sink categories Activity data Emission (Gg) Emission factor (kg/head/vear)
YT | 1539 ‘ 0.05 30+ ] (1000 heads) | 4B.CH,from | 4A.CH, from | 4A.CH, from | 4B.CH, factor
2.D.1 Pulp = s 1.90 manure enteric enteric from manure
2.D.2 Food & Beverage ) = = : O (E* ) management fermentation fermentation munugement
Wine (hl) i 47 | 0.00 o '035*__” 4. Agriculture
Beer (h) | 652.8 0.02 - ] 4A. and 4B. Enteric fermentation 5.17 40.60
— 95 . 0.14 ] 5% and manure management
Spirits (hl) : 0.02 | 03%*  Dairy cattle 3119 1.87 2526 81 6
_Moat fish&pouly | 828 L L | TR A 0% | Other cattle - 238.9 0.96 13.38 56 4
Sugar 30.5 _ ' - Sheep ) - 86.3 0.02 069 8 019 |
(Cakes: biscuils : 0.02 _ p#% | | |Goats _ 74 0.00 0.04 5 012
&breakfast cereals 24.2 = - g Horses 26.8 0.04 0.48 18 14
Bread 145.4 1.16 e Swine 500.7 2.00 0.75 1.5 4 |
21 I
o e 0 Poultry 3700 0.29 0.078
| SR
|
|
90 91
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SECOND NATIONAL COMMUNICATION OF THE REPUBLIC OF LATVIA

Table AS5-6b. Waste. Wastewater handling in 1990, 1994, 1995

Year: 1990 _
|
GHG source and sink categories | Population Protein Protein Emission | Fraction of | Fraction ‘ N-O
of 1000 generation | (Gg/year) | factor (kg | nitrogen in N,O emissions
persons rate (kg/ N,O-N/kg protein (Gg)
cap/day) sewage-N | (N/kg prot.)
_ = , produced) | |
6. Waste ! I
6B Wastewater handling [ - 0.27 |
6B2. Domestic and commercial 2671 0.11 40.150 0.01 0.16 44/28 0.27
__Wgsgqvater I |
Year: 1994 )
GHG source and sink categories | Population Protein Protein Emission | Fraction of | Fraction N-O
of 1000 generation | (Gg/year) | factor (kg | nitrogenin N,O | emissions
persons rate (kg/ N,0-N/kg protein | (Gp)
cap/day) sewage-N | (N/kg prot.) i
produced) |
T — T
|6.\Z\(a§t_c__ - | B ) 0 )
6B. Wastewater handling | ' 026
6B2 Domestic and commercial 2548 0.11 40.150 0.01 0.16 44/28 0.26
wastewater
Year: 1995 N - -
GHG source and sink categories | Population Protein Protein Emission | Fraction of | Fraction | N,O
of 1000 generation | (Gg/year) | factor (kg | nitrogen in N,O | emissions
persons rate (kg/ | N,O-N/kg protein I (Gg)
cap/day) sewage-N | (N/kg prot.) i
produced) i
6. Waste |
6B. Wastewater handling o | —} 0.25
6B2. Domestic and commercial 2516 0.11 40.150 0.01 0.16 4428 | 0.25
wastewater ‘
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