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Annex 1: 
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Annex 2:
Terms of Reference

LIST OF ABBREVIATIONS

€
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CHP
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CO2
carbon dioxide
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European Forest Institute
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Emission reduction unit
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European Union
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Forest Development Programme
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Forest management unit
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GHG
Greenhouse gas

GoR
Government of Romania

JI
Joint Implementation
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National Forest Authority
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Prototype Carbon Fund
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EU assistance to transition countries in Central and Eastern Europe
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National Forest Authority

SFM
Sustainable Forest Management

tC
tons of carbon

toe
tons of oil equivalent

UNFCCC
United Nations Framework Convention on Climate Change

US$
United States dollar

WB
World Bank

1. Background

1.1 Forest-based Carbon Offset Mechanisms

Increased greenhouse gas (GHG) concentrations in the atmosphere can be mitigated by two means: reducing GHG emissions particularly from fossil sources, or by increasing the GHG global store. The latter option is most often done by storing carbon in biomass (often called creating carbon sinks). Forests are a major carbon stock and consequently even relatively small changes in forests' carbon stock would equal to notable volumes in absolute terms.

Sinks are not the only means by which forests can contribute to climate change mitigation. Forests produce wood and sustainably produced wood is a carbon neutral fuel. Substituting fossil fuels by wood fuels thus reduces emissions and may provide carbon credits. 

During the development of its country programme for Romania, the Prototype Carbon Fund (PCF) was interested in having an assessment made on the options of forest-based GHG mitigation available. The topic has been much studied as a part of Clean Development Mechanism (CDM) while much less has research been done on forest-based Joint Implementation (JI) options.

A one week mission was carried out in February 5…9, 2001 to prepare an identification of the options available for forest based PCF investments in Romania and to prepare recommendations for further actions. The short time available did not allow for site specific appraisal of the options. The options presented should be seen as generic ones and more detailed analysis should to be carried our prior to any investment decision.

1.2 Prototype Carbon Fund Criteria 

In selecting projects in which PCF participates, it assesses their applicability based on a number of criteria. The main objective naturally is that the projects contribute to meeting the Kyoto protocol targets. Since the fund is a pilot programme and has a learning-by-doing approach, the project ideas promoted should possess some novelty in their design, at least compared to other PCF projects in the region. Consequently, when evaluating the projects they are not only measured vis-à-vis other project concepts in Romania, but also other projects in all the Central and Eastern European countries.

The Fund has specified criteria on the quality of the projects in which it participates. The main objective is to link the projects with other existing development strategies in the host country. In the case of forest-based sinks/abatement project this is demonstrated by coordinating the projects with the forthcoming Forestry Development Programme in Romania.

The PCF project selection quality criteria are summarized in Table 1.1.

Table 1.1
Prototype Carbon Fund Eligibility Criteria

· consistency with the UNFCCC and/or the Kyoto Protocol rules and procedures; 

· consistency with the relevant national criteria for Kyoto Mechanism projects; 

· consistency with the World Bank's Country Assistance Strategy; 

· ensuring complementarity with the Global Environment Facility's operations; 

· contributing national and local environmental benefits; 

· consistency with the Fund's own Strategic Objectives and Operating Principles; 

· consistency with the guidance provided by investors as implementation proceeds and international regulatory framework is better defined. 

Good practice will include taking the following factors into account in PCF project selection:

· diverse stakeholder's perspectives on the credibility of proposed PCF projects in terms of UNFCCC and PCF eligibility, and

· contribution to sustainable development, 

· level of knowledge of project and policy risks and confidence that they can be managed effectively, including through use of various public and private risk insurance instruments, where appropriate; 

· experience and capacity of the country and project sponsor to implement the proposed project and capacity and willingness to manage project technical and policy risk; 

· the degree of certainty of the level of emissions reductions that will be achieved by the project.

Technical Summary of Project

· Project should be replicable and/or facilitate technology transfer for the country. 

· Technology to be applied must be an established and commercially feasible one in somewhere other than the country in consideration. 

· Project proposal should contain sample cases of the technology applied in the past in order to show its commercial feasibility.

Expected Environmental Benefits

· Estimated cost of emission reductions should preferably be less than US$10 per ton of carbon (tC), which is equivalent to about US$3 per ton of CO2. 

· Baseline or reference scenario should represent the most likely Business-as-Usual scenario in the country (e.g. with regards to fuels mix, planned expansion of electricity grid, etc.)

Source: http://www.prototypecarbonfund.org/

The fund has additional requirements on the diversification of its investment portfolio as well as minimum and maximum sizes of one investment.

1.3 Forestry Data in Romania

Most of the forests in Romania are still state owned. Restitution of the forests to their pre-1948-onwers and their heir is, however, expected this decade (c.f. Chapter.2.1.1 below). Even after that, some 50% of the forests would still be state owned.

Data collection in the Romanian forestry is based on management plans which are prepared every ten years for all management units under National Forest Authority's (NFA, a.k.a. Romsilva) management. In private forests (currently some 5% of the forest area) situation is ambiguous and such plans are not systematically prepared. Separate national forest inventories are not carried out; the plans are updated to a cut-off date by extrapolation and then consolidated to produce national figures.

Assessment of the technical quality of the plans would require field checks. The technical performance level of Romanian forest management has often been considered high. This could indicate that the planning should also be of good quality. The lack of field measurements in-between management plan preparations does not allow for identification of natural or human induced additional losses in the forest. Consequently, the growth model based inventories may overestimate the forest stock and growth

Introduction of more frequent observations of the forest stock would improve the reliability of the forest resource data available. This could be done by the use of remote sensing or sample plots which were measured more often. Currently all measurements are done solely for management purposes which does not allow the use national forest inventory methods based on statistical sampling. 

Public dissemination of the forestry data is clearly inadequate. There is no statistical forestry yearbook published. Also other types of data is not available in public. Additional problem is the lack of inter-ministerial exchange of information. For example, forest authorities were not able to provide information on re/afforestation (excluding regeneration after harvesting) areas in the country. These previously non-forested areas are not under Romsilva's management and therefore they do not have any data of afforestation.

There is very little information available on private forests. However, the forthcoming World Bank financed Forestry Development Programme aims at facilitating the creation of the national support structure for private forest owners. This would also include establishing data collection and management systems for private forests.

2. Project options

Three main categories of forest-based climate change mitigation activities applicable in Romania can be identified. These three categories can be described as:

· protecting existing resource (sink)

· creating new resource and re/afforestation (sink)

· utilization of the resource/wood-based energy (emission abatement)

In total, five alternative project possibilities for PCF project were identified during the mission. These options; their carbon impact, baselines and feasibility in Romania are discussed in more detail below. A summary of the options is presented in Table 2.1.

Table 2.1
Forest-based PCF Project Options Assessed

Sinks
Emission Abatement

protecting existing resource
creating new resource
utilization of the resource

Support to private forest owners

3 million ha of forestland has been requested for restitution to private individuals, communities, municipalities, etc. The project concept would promote sustainable practices through introduction of sustainable forest management systems and forest owners' cooperation.
Creating fast growing plantations

This options aims at creating new forest-based carbon sinks by establishing high yield forest plantations on degraded agricultural lands.
Increased use of wood fuels

Romania has a notable wood processing industry. A part of the residues are not, however, used and often end up as landfill or in rivers. Using them as energy both at the mill sites and in district heating plants would cut GHG emissions.

Support to state forest management
Even after the proposed restitution, GoR would remain the largest forest owner and the forest would remain to be managed by Romsilva. The proposed project would promote carbon sequestration through improved management of the state-owned forests (sequestering carbon in the forests, low impact logging, etc.) 


Multifunction plantations

Another option in forest establishment is to opt for lower yield plantations to restore severely degraded lands. This would, in addition to sequestration, provide biodiversity and other ecological benefits. However, due to poorer sites and wider range of species used, yields would be lower.


2.1 Protecting the Existing Resource

2.1.1 Support to Private Forest Owners

In 1991 some 350 000 ha of forest were restituted to their pre-1948 owners or their heirs. The number of new forest owners – some 500 000 – was high compared to the area. The average size of the holding became only 0.7 ha which, from forest management perspective is far too small to form a feasible forest management unit (FMU).

The outcome of the restitution has raised justified concerns on sustainability of the resource use. In 1991 private property rights were not well established. Combined with their poverty, the new forest owners preferred the immediate cash flow over long term management. This led to unsustainable logging in some of the privatized forest. It was estimated that in a study area 31% of the privatized forests were either clearfelled or had low canopy cover. Even in the remaining areas logging may have been unsustainable.

Despite the heavy logging immediately after restitution, the forests are in relatively good condition. In a survey carried out in 1999 only 11 600 ha out of the 337 500 ha of restituted forests surveyed were clearfelled or did not have forest cover for other reason. This represents less than 4% of the area and may be justified under current logging rotation. The canopy cover structure showed some deterioration. The forests were less dense in 1999 than in 1990. If the forests were over-mature from wood production perspective the change is not necessarily alarming. The average canopy cover indicator decreased from 0.82 to 0.71. It is worth noting that the change was mainly within dense and medium dense forest. Changes in the lower end of the scale were smaller. (Figure 2.1)
 

Figure 2.1
Canopy Cover Change 1992-99
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The canopy cover indicator is a relative measure from 0.1 ("almost" completely open) site to 1.0 (full canopy cover).

Source: ICAS (1999): Studiu-inventariere a starii actuale a padurilor private, privind compozitia, varsta, starea fitosanitara, si posibilitatile de recoltare de masa lemnoasa (Inventory of Actual State of Private Forests in Romania, in Romanian)

The 1991 restitution covered only 5% of the forest estate in Romania. The second restitution phase is being planned. By mid-2000 restitution applications for 3 million hectares had been presented the largest block been applied by the municipalities.

Table 2.2
Applications for Forestland Restitution, 2000

Type of ownership
Area applied, hectare

Private individuals
900 961

Communities/undivided private ownership
725 857

Churches, schools, etc.
65 407

Municipalities
1 280 763

Expatriate Romanians
15 075

Total
2 988 063

About half of the forestland will remain state owned even after the restitution. Private owners will own 30% and most of the remaining will be owned by municipalities (Figure 2.2).

Figure 2.2
Forest Ownership Projection After Restitution 
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Unsustainable management of forests and declining standing stocks are a major source of GHG emissions. The average carbon content in Romanian forests is 65 tC/ha
. Were the restitution to lead to a 10% decline in the stocking in the private forests, this would correspond to 19 million tC emission flux. This corresponds to half of Romania's 1994 CO2 emissions.

Projects that promote sustainability and ensure that the would-be forest owners maintain the carbon stock in their forest would have a positive impact on carbon sequestration in Romania. Setting the baseline for a project intervention in existing forests is a complex process. Setting the baseline for the management of existing forests  may be an indefinite task. If a baseline were to be established, it would be much based on on the experiences after the 1991 restitution.

The forthcoming World Bank financed Forest Development Programme (FDP) has under its Component 1: Development of Public Sector Capacity to Support Sustainable Forest Management activities on the establishment of a nationwide forest inspectorate, as well as on the establishment of a national forest information and monitoring system. It has also the Component 3: Public Awareness. Both these components are to a large extent targeted at promoting sustainability in private forests after restitution.

Since there is already an investment programme to be implemented that will address the private forest owners to-be, any PCF investment would provide only little additional benefits compared to the baseline (which includes FDP).
 Lack of any anticipated additionality would likely inhibit the inclusion of private forest owners' forest management in PCF investment plans.

2.1.2 Support to State Forest Management

The proposed restitution of forestland will cover only 53% of the total area and the GoR will remain in charge of the remaining 2.9 million hectares (see Figure 2.2 above). How this resource is managed will have an impact on the carbon balance. 

The State forests are managed by NFA, a government agency falling under the mandate of Ministry of Agriculture, Food and Forests (MAFF). Despite being officially under the Ministry, it has a relatively independent role. NFA is large organization with a staff of 30 000.

The Romanian forest administration has been acknowledged to have both technical know-how and ability to manage the state forest estate professionally and sustainably. This has been demonstrated by the high stocking and steady forest cover in the country. There has not been notable ad hoc deforestation and forest cover loss has been caused by planned land conversion mainly to agricultural purposes.

Sustainability of forest management in an FMU can be tested against the criteria of internationally recognized sustainable forest management (SFM) certification system. These provide an impartial scale for the assessment of the quality of forest management. Romania does not have functioning national SFM certification system. 

During the preparation of the FDP a sample assessment of one NFA management unit was prepared. The assessment was based on the international criteria prepared by the Forest Stewardship Council (FSC).
 Certification process analyses the forest management both form the aspect biological as well as social sustainability. The assessment carried out in Romania was not an official FSC endorsed assessment but a separate survey based on the global criteria and indicators.

The assessment results indicate that the sample FMU was managed in sustainable manner though would not fully meet the certification criteria and some modifications would need to be made if a formal certificate was aimed at. The main findings of the assessment are presented in Table 2.3. Many of the criteria do not have a direct GHG sink impact and the carbon assessment of the current management system needs to be based on individual criteria.

Table 2.3
Trial Assessment Score for Each FSC Principle


Principle
Score

1.
Compliance with Laws and FSC Principles
3.10

2.
Tenure Rights, Use Rights and Responsibilities
3.00

3.
Indigenous People's Rights
n/a

4.
Community Relations and Workers' Rights
2.50

5.
Benefits From the Forest
2.30

6.
Environmental Impact
2.90

7.
Management Plan
3.10

8.
Monitoring and Assessment
2.10

9.
Maintenance of High Consertvation Value Forests
2.00

10.
Plantations
n/a


Average
2.64

Score 1 (no performance) to 5 (exemplary). Source: Fortech (1999)

For carbon sequestration, issues related to length of rotation, regeneration and logging practices are most important. The other issues related to social sustainability and transparency of management planning have less direct impact. In these areas the Romania forest management does not have notable elements that would be carbon unfavorable
.

The NFA management system is based on long rotations, after which regeneration is carried out without delay, often first by natural regeneration and followed by artificial, if needed. From a carbon perspective, the main cause of concern is excessively heavy logging practices that lead to soil damage (loss of soil carbon) as well as damage to remaining trees leading to growth losses. Removal of most logging residues is also a standard procedure, even if they are not used as fuel afterwards. This unnecessary operation leads both to financial and nutrient losses.

Introduction of low impact logging leads to soil protection and improved growth in the remaining forest. This is achieved trough introduction of new, more appropriate machinery, new operational procedures and, above all, training of staff both in planning of the operations and their implementation.

No field level assessment on the feasibility of low impact logging in state forests in Romania has been carried out. International experience, however, indicates that while providing carbon benefits, quantification of the actual benefits achieved on site is unreliable. Baseline setting has also been prone with uncertainties.

Even if improved management of the state forests could provide carbon benefits, the potential can mainly be found in  logging operations. Due to methodological issues and potential uncertainty in the verification of the benefits, a PCF investment in low impact logging project may not be feasible at this stage. Nevertheless, it is recommended that both NFA and existing and forthcoming forestry development projects introduce improved, more appropriate logging methods in the Romanian state forests.

2.2 Expanding the Resource Base

2.2.1 Fast Growing Plantations

The forest-based carbon sequestration activity most often proposed is re/afforestation of degraded lands by fast growing species. This has been proposed and already implemented often in tropics but there is potential also in temperate region. This kind of schemes have in been implemented in Europe, e.g. in the Czech Republic. In Romania, the FACE foundation funded by the Dutch government and utility companies has an afforestation project of 20 000 hectares in planning stage. Planting is expected to commence in 2002-03.

Planting would mainly be on unproductive agricultural land using mainly indigenous species, such as poplar and robinia. Most (appr. 90%) agricultural land has been privatized and is distributed in small, 2-3 hectare plots. These holdings include both productive as well as abandoned agricultural land. As a consequence, parcels of potential reforestation land can be found in a large number of extremely small units. Were the afforestation based on individual holdings both the number and average size of units would become unmanageable.

Two options to overcome this obstacle have been proposed for the FACE programme:

1. GoR buys the land back from private owners. The price of non-productive degraded land is relatively low (US$ 100-200/ha) and would not add prohibitively to other establishment costs (depending on site anything from US$ 500 to 1000/ha).

2. Support to af/reforestation on jointly owned community lands, and to owner cooperation to create larger management units.

The FACE-project has been able use the latter option and lately they have had indications that they could reach the 20 000 ha objective through communal arrangements. It appears, however, that despite the ample technically available and suitable land, the scattered ownership becomes an obstacle in setting up re/afforestation schemes in abandoned agricultural lands. The lands under direct GoR/Romsilva management are either forestlands or severely degraded lands and the most of the productive lands have been privatized.

Reforestation of barren lands and low productivity agricultural land has become a major objective in GoR's land use development policy. The present government's programme aims at re/afforesting 100 000 ha within the coming four years. The annual 25 000 ha objective would mean a manifold increase from the current forestation rates of some 100-1000 ha/yr. (excluding post-harvest regeneration). Due to unconfirmed financing independent observers have questioned the likelihood of achieving this objective.

As mentioned in Chapter 2.1.2 above, Romanian forest administration is technically competent and the same goes for forest research as well. Yield tables have been produced for the main indigenous species and thus the potential for carbon sequestration at the national level may be assessed. The growth and yield research has been dealing with the production of industrial roundwood. (Table 2.4). Generally stand quality and density correlate negatively, i.e. producing large volumes of biomass (carbon sequestration) leads to lower quality roundwood particularly at final harvest. Were the plantations managed with the primary objective of carbon sequestration, management systems would be different leading to higher yields in pure volume terms. 

Table 2.4
Sample Yield Tables for Poplar (alba and nigra) and Robinia (planted)

Species and productivity class
Volume (m3)/ha at the age of


5 yr.
10 yr.
15 yr.
20 yr.
25 yr.

Poplar II
43
122
199
272
334

volume removed at thinnings
-
8
13
18
24

Poplar IV
19
58
92
125
155

volume removed at thinnings
-
4
9
12
14

Robinia III
23
61
101
146
192

volume removed at thinnings
4
12
16
17
16

Robinia IV
14
35
61
87
116

volume removed at thinnings
2
9
10
12
11

For poplar class II and for Robinia class III are the best ones achieved on former agricultural lands.

Carbon contents of the plantations can be estimated by using the CO2Fix model developed at the European Forest Institute (EFI). In addition to stemwood, the model estimates carbon stock in other biomass (branches, leaves, roots), soil (litter, humus) and wood products produced from the harvested wood (including deadwood). (Table 2.5)

Table 2.5
Carbon Sequestration of Two Sample Mixed Poplar–Robinia Stands

Species and productivity class
Carbon content (tC)/ha at the age of


5 yr.
10 yr.
15 yr.
20 yr.
25 yr.

Poplar II, total
12.54
29.55
45.52
63.04
81.44

- of which in living biomass
10.72
26.23
41.32
57.22
73.28

Robinia III, total
12.35
32.99
56.62
77.22
95.52

- of which in living biomass
10.43
29.00
50.23
68.64
85.11

Average
12.45
31.27
51.07
70.13
88.48

- of which in living biomass
10.58
27.62
45.78
62.93
79.20

Poplar IV, total
5.54
13.68
21.03
29.05
37.95

- of which in living biomass
4.74
12.14
19.05
26.27
33.99

Robinia IV, total
7.79
18.81
33.77
46.04
57.27

- of which in living biomass
6.61
16.40
29.81
40.71
50.77

Average
6.67
16.25
27.40
37.55
47.61

- of which in living biomass
5.68
14.27
24.43
33.49
42.38

Source: Table 2.4, CO2Fix-model, product carbon not included

Much higher volumes could be obtained by using hydride poplars that under favorable conditions have produced as high average yields as 20m3/ha/yr., thus providing more effective carbon sequestration. The high figures have been obtained in monocultures under favorable conditions
. Albeit good from a pure carbon sequestration perspective, such plantation would become "biodiversity deserts" and would also be more prone to pests, drought, and other disasters. The Kyoto protocol also calls for activities based on sustainable development, and creating large exotic monocultures solely for the purpose of carbon sequestration hardly meets this criterion. If such plantations could be combined with downstream utilization of the wood produced, e.g. in district heating plants replacing fossil fuels and improving rural living standards, the case could become different. (c.f. Chapter 2.3 below)

Plantation establishment costs depend to a large extent on site characteristics. Planting trees on former agricultural lands has lower costs compared to barren and rocky sites or hilly areas that requires e.g. terracing. The plantations may require, however, more weeding or protection against herbivore. On national level the lower end of reforestation costs in former agricultural lands has been estimated at US$ 500-600/ha. In former forestlands or severely degraded lands it may be as high as US$ 1200/ha. These include all costs (incl. supplementary planting) until the stand has stabilized and requires no longer constant management.

Based on average establishment costs of US$ 700 and carbon sequestration derived from Table 2.5, the costs at best available sites become US$ 22/tC (10 yrs.) or US$ 10/tC (20 yrs.) (Table 2.6).
 

Table 2.6
Cost of Carbon Sequestration – fast growing plantations

Stand type
Carbon price (US$/tC) at the age of


5 yr.
10 yr.
15 yr.
20 yr.
25 yr.

Poplar II, total
56
24
15
11
9

- only biomass
65
27
17
12
10

Robinia III, total
57
21
12
9
7

- only biomass
67
24
14
10
8

Average
56
22
14
10
8

- only biomass
66
25
15
11
9

Poplar IV
126
51
33
24
18

- only biomass
148
58
37
27
21

Robinia IV
90
37
21
15
12

- only biomass
106
43
23
17
14

Average
105
43
26
19
15

- only biomass
123
49
29
21
17

Source: Derived from Table 2.5
During the previous regime Romania had expansive reforestation drives and as a result adequate nursery capacity to produce the seedlings needed exists. For poplar and Robinia forestation is usually done with young, only one-year-old seedlings. Even if PCF reforestation increased demand for planting, the demand could be met one year after. However, before any formal commitments, the seedling production capacity needs to be assessed thoroughly. This would ensure that the nominal nursery capacity really is available.

Creating fast growing plantations with indigenous poplar and robinia species is a feasible option for a further assessment and possible PCF investment. Due to the relatively short time horizon used in PCF carbon assessment the price per tC sequestered will be relatively high. However, modified management practices may increase the sequestration rate and thus lower the unit cost.

Using indigenous species on mixed stands should not pose any notable ecological threat unlike exotic monocultures. Nor would any notable additional ecological benefits occur. If the plantations were located in wood deficit areas, the increased wood supply from thinnings would lower the local fuelwood price. Depending on the structure of local energy use this may provide a negative leakage through substitution of fossil fuels, i.e. additional emission reductions would be achieved as a result of the project.

Apart from possible local wood market impact, plantations would provide only little external benefits: agricultural lands can be found on plains and plantations would not provide watershed protection functions. In some areas erosion control could occur.

A major issue in setting the baseline for plantation establishment would be to assess how genuine the GoR commitment and financial ability to meet the 100 000 ha target really is. Or would the PCF and FACE contributions be used to replace GoR funding.

If Romania joins the EU during the assessment period, the impact of EU accession and agricultural policies should be included in the baseline study. If agricultural policy required setting land aside, this could impact the additionality of the investment.

2.2.2 Multifunction/ecological Reforestation

Fast growing plantation on former agricultural lands would not produce many external ecological benefits; other option would be to establish plantations to reclaim severely degraded lands and to provide watershed protection.

As above, the species would be indigenous and selected based on the most suitable species for the given area. In total the degraded are has been estimated at 2.5 mill. ha and it is mostly owned by GoR and managed by NFA. Water erosion followed by soil fertility loss has been the cause of degradation over the largest surface area. (Table 2.7)

Table 2.7
Degraded Lands and Suitable Reforestation Species

Degradation type
Area, thousand hectares
% of total

water erosion
6 300
26.4

loss of soil fertility and nutrients
3 342
14.1

crusting and sealing
2 300
9.6

soil compaction
1 344
5.6

silting
950
4.0

pollution, chemical
900
3.8

acidification
841
3.5

land slides
702
2.9

saliniation
614
2.6

wind erosion
378
1.6

aridification
362
1.5

pollution, urban and industrial
18
0.1

open pit mining
15
0.1

open forest land
7 182
30.2

other open land
1 240
5.2

areas naturally without vegetation
141
0.6

Source: Viorel Bludjea/ICAS

Note: totals do not add up due to including some areas in two categories.

Compared to fast growing plantations (c.f. Chapter 2.2.1 above) this options has a number of advantages:

· watershed protection provides downstream benefits

· by using species typical to the area and forest type promotes biodiversity protection

· degraded areas reclaimed with organic matter

· logging revenues provide more valuable wood assortments, though more slowly than in fast growing plantations.

All these additional, mainly environmental benefits are aimed at sustainable development. For carbon sequestration this option compared to fast growing plantations is less favorable. As discussed above, planting is more expensive and yields on degraded lands are naturally lower. Planting costs may be even more than US$ 1500/ha depending on the site. Compared to yields in relatively good sites on former agricultural lands, average growth in productivity class V is only 29% of poplar (II) and 34% Robinia (III) rates. Also using a wider range of species leads to lower average yields.

All this leads to lower carbon sequestration rates and higher unit costs. The cost per tC US$ 110; is 7 times higher than in fast growing plantations. (Table 2.8 and Table 2.9)

Table 2.8
Carbon Sequestration of a Sample Mixed Poplar–RobiniaStands on Degraded Land

Species and productivity class
Carbon content (tC)/ha at the age of


5 yr.
10 yr.
15 yr.
20 yr.
25 yr.

Poplar V, total
2.92
7.6
12.01
16.77
22.37

- of which in living biomass
2.49
6.75
10.89
15.14
19.98

Robinia V, total
4.32
10.88
18.88
25.01
30.37

- of which in living biomass
3.68
9.58
16.77
22.17
26.91

Average
3.62
9.24
15.45
20.89
26.37

- of which in living biomass
3.09
8.17
13.83
18.66
23.45

Source: Yield tables, CO2Fix-model, product carbon not included

Table 2.9
Cost of Carbon Sequestration – reforestation of degraded lands


Carbon price (US$/TC) at the age of


5 yr.
10 yr.
15 yr.
20 yr.
25 yr.

Average, total
414
162
97
72
57

- only biomass
486
184
108
80
64

Planting costs US$1500/ha

Source: Derived from Table 2.9
The high production costs of carbon sequestration and Emission Reduction Units (ERUs) produced make the option of reforesting degraded lands likely not feasible for a PCF investment as such. However, since this option would produce notable environmental benefits not included in PCF investment assessment, it is strongly recommended that GoR tries to identify possible co-financing schemes that would reduce the price of ERUs for the Fund and thus make this option feasible for PCF or other schemes of comparable type.

2.3 Emission Abatement – fuel substitution in district heating plans

Rural towns in Romania have district heating plants that provide the town with heat and warm domestic water. Often these use fossil fuels. After the economic reforms, price of fuel has gone up faster than income levels. In order to be able to guarantee decent living conditions even for poor, municipalities have opted to subsidize the heating plants. Service levels have remained low due to out-dated infrastructure and lack of municipal funds to provide adequate subsidies. This has led to a situation where in many towns warm water is available only periodically and heating is not always continuous.

Romanian wood industry (sawmills and furniture makers) has suffered from declined production over the past years. However, they still produce distinct volumes and have notable role in rural industrialization. In sawmilling the recovery rate is approximately 50%, i.e. producing 1 m3 of sawn wood requires 2 m3 of logs. The rest becomes sawdust, slabs, and other residues. Some of that is used by the mills themselves in kiln drying or by local communities as fuelwood. Particularly sawdust, being more difficult to handle, has not foundutilization and is dumped in landfills or, environmentally more harmfully, in rivers.

Utilization of the production residues in heat generation would provide multiple benefits in environmental protection and emission reduction. There is a potential for increasing the utilization of wood industry residues in Romania. It has been estimated that the potential would be 375 000 toe while in 1999 utilization was only 240 000 toe, i.e. 1/3 would be unused. Wood industries in Romania are often concentrated in certain areas. This would make collecting residues from several sources both technically and economically feasible.

The EU assistance programme for the transition countries (Phare) financed a pilot project in the town of Câmpeni. The project replaced a thermal power station using light fuel oil with new boilers using sawdust. There is a reserve option of using light fuel oil in case of supply problems with the residues. Main findings of the pilot project are summarized in Box 1 below
Box 1
Phare Project for Using Wood Residues in District Heating

· project costs: Phare € 100 000 and local costs € 20 000

· residues delivered free-of-charge to a centralized collection point by the mills, from there transported to the power plant at the expense of the plant

· total amount of heat generated increased from 2175 Gcal to 4087 Gcal/yr. Previously the low heat generation led to warm water being available only 2 hours a day and heat 8 hours.

· cost of heat generation decreased from € 26.5/Gcal to € 15.7. This led to a significant reduction in subsidies required from € 39 150/yr. to € 13 487 despite the increased heat generation.

· CO2 reduction estimated at 1000 tons/yr. and SO2 14.5 tons/year.

· equipment were mainly produced in the Romania making them locally adapted and avoiding introduction of unfamiliar technology.

· increased heat generation has contributed to improved living conditions in the town and introducing use to the residues has cut the environmentally unfriendly dumping in rivers.

€ 1 = US$ 0.92

Total project costs depend on the need for auxiliary investment. Additional costs may occur if the current piping or constructions cannot be adapted to the new technology. Compared to conventional modernization using the same light fuel oil the costs have been estimated to be approximately twofold in the boiler investment itself. The incremental cost may be, however, recovered through lower production costs in slightly more than two years assuming same heat generation and boiler efficiency.

The Phare financed pilot project estimates that due to fuel substitution GHG emissions are cut by 270 tC/yr. Cost of emission reduction per tC may be estimated by three methods:

1. total cost of actual emission reduction

2. total cost of emission reduction at standardized heat generation level (i.e. emission reduction if the heat generation in the old plant had been the same as in the new one)

3. incremental investment cost total cost of emission reduction at standardized heat generation level (in baseline assessment it is assumed that without external financing the plant would have been modernized to use light fuel oil)

The different assumptions give naturally different cost estimates. The figures in Table 2.10 are calculated for a ten-year period.

Table 2.10
Emission Abatement Cost (10 Year Period)

Estimation method
Cost (US$)
Emission reduction (tC/yr.)
Reduction cost (US$/tC)

1. Total costs/actual reduction
110 400
270
41

2. Total cost/standard production
110 400
508
22

3. Incremental cost/standard production*
55 200
430
13

* 
production with improved boilers in both scenarios; improved efficiency leads to lower emission reduction compared to alternative 2.

Based on Phare pilot project in Câmpeni. Operating costs not included.

The abatement costs are relatively high if only the actual emission reduction is assessed. This was due to the low capacity utilization caused by financial problems. In the eventual baseline assessment of fuel substitution investment like this one, much will depend on the likelihood of increased heat generation a) by increasing public subsidies or b) increasing consumer prices and revenue capture from consumers.

In addition to positive CO2 impact, wood residue utilization at district heating plants provides additional positive impacts:

1. improved and constant supply of heat and warm water leading to improved living standards. In the future options for CHP may be studied.

2. environmental benefits by less pollution in rivers and landfills,

3. wood industry may at a later stage charge a nominal fee for the residues increasing their revenue base,

4. the actual potential may be higher than currently estimated. Improved heat and warm water supply would cut the need for households to use fuelwood in the houses and more residues would be available for district heating.

5. machinery is Romanian made and may become an export product,

6. particle board industries in Romania use mainly roundwood raw material and thus increased use for energy would not crowd-out industrial investment in wood-based panel industry.

Emission abatement by investment in increased utilization of wood residues in district heating is a feasible option for a further assessment and possible PCF investment. There may are options for future development to further increase its favorable carbon impact: options for combined heat and power generation may be studied as well as establishing fast growing fuelwood plantation in the vicinity of the plants. These options would, however, require additional studies.

In the more detailed baseline assessment special emphasis should be given to future GoR policy on power subsidies, technical feasibility of fuel supply (distance to mills) and future trends in wood industry in vicinity of the plant. 

3. Summary and Recommendations

3.1 Options Summary

From forestry perspective PCF's planning horizon is short. In temperate forests, even for fast growing species 5-10 years is a short period. Therefore more rewarding climate change mitigation options can be found in wood utilization. Here rewards materialize faster.

A major benefit in forest-based carbon sinks and emission abatement is the high degree of positive externalities that may be achieved through forest based investment. These externalities could best be achieved in areas where degraded natural conditions were improved. Unfortunately, severely degraded lands have a low growth potential also for forests and consequently growth rates and carbon sequestration remain low. 

In management and protecting the existing resource setting the baseline is controversial. There are methods to establish the change in above ground biomass. In Romania forest inventories are based on updating management plans by extrapolation with data provided by growth models. For forest management this is adequate assuming that enough site-specific information is available on both removals and natural losses. If carbon sequestration projects were based on existing forests, more frequent checks would be needed. For this, modern remote sensing methodologies would be appropriate. However, as discussed above, both options for protecting the existing forest resource would not be feasible at this stage for a separate carbon sequestration investment.

Table 3.1
Comparison of Project Options – Summary

Sinks
Emission Abatement

protecting existing resource
creating new resource
utilization of the resource

Support to private forest owners

· positive environmental externalities

· social benefits

· sustainable development

· main target of WB's FDP ( not feasible for PCF (not additional)
Creating fast growing plantations

· moderately low costs

· increased wood supply

· employment in planting phase

· increasing sinks over time

· baseline assessment easy

· little environmental externalities

· disaster (weather, pests) risks

· social benefits only in wood deficit areas

· land availability may become a problem

· nursery capacity needs to be confirmed

( feasible for PCF 
Increased use of wood fuels

· low abatement cost (depends on reference case, c.f. Table 2.10)

· improved living standards

· environmental externalities

· development options (CHP, plantations)

· promotes carbon friendly technological development that may become export product

· dependent on wood industry production

· baseline ambiguous

( feasible for PCF

Support to state forest management

· positive environmental externalities

· baseline setting controversial

· forest already well managed

· best option in low impact logging

( not feasible for PCF (little sequestration potential)
Multifunction plantations

· positive environmental externalities

· promotes sustainable development

· increasing sinks over time

· baseline assessment easy

· no social benefits

· high cost of emission reduction in short/medium term

( not feasible for PCF without appropriate cofinancing (cost per ERU high)


Note: Feasibility assessment based on carbon sequestration criteria only, external criteria (social, environmental) not considered.

Fast growing plantations have often been proposed as the primary opportunity for forest-based carbon sinks. In particular plantations in developing countries have been suggested. They have also been the main source of controversy as environmental NGOs have questioned their role in sustainable development. Slower growth rates in temperate forests provide less options for carbon sequestration in European forest plantations. However, as demonstrated in Chapter 2.2.1 above, under favorable conditions reforestation in Romania also has possibilities for carbon sequestration.

The main concerns related tropical "carbon plantations" are relevant in Europe as well: forests do not resemble natural, do not have much linkages to local economies and poverty alleviation and, if not properly planned, create biodiversity poor tree farms. As northern forests tend to be less diverse than their tropical counterparts, some concerns may not be as severe in Romania. To avoid harmful environmental impact, mixed stands of indigenous species should be favored.

In addition to expanding the resource, another option found feasible was investing in modernization of district heating plants and converting them to use wood industry residues. This would, in addition to emission reduction, have positive social impacts, improve currently unsatisfactory waste disposal at wood processing mills and later may strengthen the profitability of rural wood industries. Romania has existing production of appropriate machinery as well as know-how in this area. Domestic market would provide references for the Romanian industry also in export markets.

3.2 Further Activities

The preliminary study indicates that two of the five options studied may be feasible for externally funded climate change mitigation investment: fast growing plantations and expanding wood residue use in district heating. Both of these options require, however, future studies. Also the three options not found feasible may, after additional analysis and modification, appear feasible. Therefore it is recommended that Romanian authorities commence with more detailed comparison of the options. This would include preliminary estimation of the baseline and investment costs.

Most of the emphasis should be given to the two feasible options. In afforestation the FACE foundation project proposal may provide guidance on the possible problems that may occur. Of particular importance are both land availability and technical functionality of the whole reforestation chain: is seedling production adequate, can the most appropriate sites be selected and is there adequate institutional capacity at Romsilva. One should ensure that eventual PCF investment would not crowd out other planned reforestation activities (GoR, FACE) and that it would genuinely be additional.

As a part of the more detailed feasibility analysis of reforestation, verification systems of the future carbon sinks need to be prepared. Despite the existing management plans this would require the creation of monitoring systems and appropriate administrative structures. Romania does not yet have an existing SFM certification scheme. When such a scheme is developed, linkages to carbon verification should be maintained in order to achieve cost efficient implementation of both activities. 

In the district heating option, baseline assessment may prove to be difficult. Current emissions from fossil fuel plants are low due to low capacity utilization. In the setting of baseline the likelihood of increased financing to the plants need to be estimated. Also a development scenario for the Romanian wood industry needs to be included. 

The Phare financed boiler modernization in Câmpeni should be studied carefully: both its technical feasibility as well as fuel supply chain and economics. The Fund in its project quality criteria wishes the projects to introduce new technologies or production systems in the host country (see Table 1.1 on page 2). Simply duplicating the Câmpeni model would not meet this goal.

As discussed above, combining plantations with modernization of the heating plants would introduce new rural/urban linkages and also diversify the fuel supply of the plants. This would reduce the dependence on the wood industry business cycles. This could also lower the costs of the ERUs produced.

When selecting the most favored option for further study, various aspects need to balanced. The Prototype Carbon Fund does not provide 100% financing for the investments but additional financing need to be provided. This may be either from GoR, private sector, bilateral or other multilateral co-operation. PCF is interested in buying the ERUs produced while the interest of the co-financier would lie elsewhere. As the development needs in Romania are well beyond the fiscal means available, it is recommended that possible co-financing sources are preliminary identified at as early stage as possible. 

The PCF quality criteria for project eligibility are stringent. Therefore it is recommended that PCF/WB guidance and cooperation is utilized throughout the project identification and planning process in order to achieve feasible project proposals.
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1. INTRODUCTION

The Government of Romania is preparing, with World Bank support, the Forest Development Program (Project ID P067367). The first draft project appraisal document was released on December 15, 1999. 

The program will assist the Romanian authorities to: (a) establish effective regulation, supervision and monitoring of forest activities by strengthening the institutional capacity, developing information systems; (b) aid forest sector development by establishing a business development and advisory service, improving the efficiency and profitability of the National Forest Agency, supporting the development of private forest owners associations and improving forest infrastructure; and (c) building public awareness and support for sustainable management of forest resources.
The Program will address several of Romania’s broad development goals included in the Bank's Country Assistance Strategy (Report No. 16559 RO), which identifies (a) strengthening and rationalizing the role of the state; (b) protecting and enhancing the environment; (c) fighting poverty; and (d) the promotion of structural reform and private sector development. The CAS specifically identifies Romania's valuable endowment of natural resources and the role they play, if sustainably managed, in economic development and sustaining the country's biodiversity.

In the context of the preparation of the Forest Development Program, the Romanian authorities have requested support from the World Bank to assess the marketable benefits of preserving, and possibly expanding, its forest carbon sinks. Under the flexible mechanisms established by the Kyoto Protocol to the United Nations Framework Convention on Climate change, such preservation and expansion could indeed generate significant export revenues in the form of carbon emission reduction sales. 

ECSSD, the Bank’s unit in charge of preparing the Romania Forest Development Program, has requested support from the Prototype Carbon Fund (PCF, managed by ENVCF) to assess the scope of these marketable benefits. ENVCF is seeking methodological support to fulfill this task. 

2. ASSIGNMENT

Be in Romania between February 5 and 9, 2001, and work with Messrs. Benoît Bosquet (ENVCF) and John Fraser Stewart (ECSSD) in order to assess the feasibility of a contribution by the World Bank's Prototype Carbon Fund (PCF) in the Romanian forest sector, in particular to:

1. Assess the quality of the silvicultural data already available in Romania.

2. If need be, advise on the type of data needed, and the data collection methodology.

3. Determine if a PCF contribution should be directed towards maintaining or expanding the Romanian carbon sink.

4. Formulate advice on how a PCF contribution would be best coordinated with the World Bank-funded forestry program under preparation.

5. Advise on next steps.
3. DELIVERABLE

Detailed report responding to the questions above one week after the end of the mission.

� 	(Anon): Romania: The Forestry Sector – Status, Value and the Need for Reform – Sector Note.


� 	ICAS (1999): Studiu-inventariere a starii actuale a padurilor private, privind compozitia, varsta, starea fitosanitara, si posibilitatile de recoltare de masa lemnoasa (Inventory of Actual State of Private Forests in Romania, in Romanian). The slightly conflicting information on the outcome of 1991 restitution raises concerns over the quality of the data. Also detailed pre-restitution forest inventory results would be needed.


� 	Stocking 217 m3/ha, average density 0.6 ton/m3, 1 ton wood has a carbon content of 0.5 tons.


� 	In reality such flux would not happen overnight; for market reasons such volumes would not be harvested and much of the carbon would remain stored in long  life wood products. 


� 	It is assumed here that the FDP is implemented as currently planned. If the programme and all of its components are able to meet the economic criteria (i.e. to achieve a positive net present value) this could become the case. Even if the programme as a whole is acceptable, some components may not be. Carbon revenues (through the PCF contribution) could make also those components economically viable. Of course the question of additionality (whether the emission reductions would really not happen without the PCF) would still remain. The final decision on the feasibility of this option for PCF investment thus depends on the FDP.


� 	Fortech UK (1999): Romanian Sustainable Forest Management


� 	The low score in the Maintenance of high conservation value forests was due to lack of systematic recording and classification of the sites rather than the management of the sites per se.


� 	Much of the studies on low impact logging have been done in tropical forests, see e.g. Totten, M. (1999): Getting it Right: Emerging Markets for Storing Carbon in Forests. World Resources Institute and FAO (1998): Carbon Dioxide Offset Investment in the Asia-Pacific Forestry Sector: Opportunities and Constraints. 


� 	The CO2Fix is presented in more detail in Mohren, G.M.J.; Klein Goldewijk, C.G.M (1990): CO2Fix. A Dynamic Model of the CO2 fixation in Forest Stands. Wageningen, the Netherlands and Mohren, G.M.J., Garza Caligaris, J.F.; Masera, O.; Kanninen, M.; Karjalainen, T.; Nabuurs, G.J. (1999): CO2Fix for Windows: A Dynamic Model of the CO2 fixation in Forest Stands. Joensuu, Finland.


� 	Robinson, G.C. et al. (1999): Carbon Sequestration Aspects of an Afforestation Programme in British Columbia, Canada (http://www.nccp.ca/html/tables/pdf/Afforest_BC.pdf)


� 	The costs are calculated using the straightforward stock change approach, more elaborate methods such as ton-year could lead to different results.
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