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1
Introduction

As part of the feasiblity study prepared for the Swiss Federal Office for Foreign Economic Affairs regarding the potential AIJ/JI project "Swiss Thermal Energy Project in Buzau and Pascani, Romania" the consultants
 evaluated a series of possible project baselines and made a recommendation regarding an appropriate baseline, which was subsequently accepted by the Swiss and Romanian AIJ/JI authorities. The text below is excerpted from the full feasibility study, which can be obtained electronically from the Swiss AIJ Pilot Program (see contact information at the end of this paper). We hope that this approach might inform the discussion at the UNFCCC workshop. 

The purpose of the STEP project is to reconstruct one district heating system in each of the Romanian cities Buzau and Pascani. Without this project, the emissions of the „existing“ systems will certainly tend to increase over time due to: (i) a further deterioration of the existing boilers and distribution systems (assumed to lead to an increase in emissions of 2%/y) and (ii) rehabilitation of the distribution systems in Year 4, which is expected to be associated with a rise of the temperature level provided to consumers from 17 to 20°C. A maximum energy efficiency and greenhouse gas reduction (CO2) will be achieved by the application of a combined heat and power generation (CHP), state of the art gas boiler firing, optimized 2-track district heating network and individual house substations. The exchange of the heating and domestic hot water pipes in the basements of all supplied buildings will drastically reduce the leakage and the danger of corrosion of the whole system. Furthermore one residential building in each city shall be rehabilitated as a pilot and demonstration project. Each of these buildings will demonstrate cost-effective measures to improve the energy efficiency on the demand side and the introduction of consumer-based energy accounting.
2
Baseline Determination

In order to determine the CO2 offsets of the project, STEP CO2 emissions need to be compared with a suitable reference state, i.e. the situation where STEP is not implemented. This reference state is, in the JI context, called the project baseline. Seeking the project baseline is thus equivalent to asking: „What would happen if STEP were not implemented?“ With a time horizon of 15-20 years, there is no immediate and unambiguous answer to this question. In addition, since JI is still in a pilot phase worldwide, there is not yet any fixed methodology for determining baselines for JI projects. The following analysis is based on the so-called barrier approach to evaluate different baseline options (see IEA 1997). This involves two steps:

· Identify potential project baselines. These entail, in IEA terminology,

· different investment baselines: i.e. investments which could be effected instead of STEP within the next two years

· no investment/later investment baselines: i.e. the present technical status is maintained and investments are only effected after the year 2000.

· Identify and analyze barriers which could impede the potential baselines from being realized.

2.1
System Boundaries

Temporal boundaries

The study assumes 15 years as the duration of the JI project. All calculations are based on this value, which seems justified for two reasons:

· the lifetime of the shorter-lived technical project components is also 15 years;

· 15 years is the maximum project length for which baseline assumptions can be made with some reliability.

Other system boundaries

· Coverage (gases): The GHG offset calculation is restricted to direct CO2 emissions. Precombustion CO2 emissions and emissions of other gases are neglected
 (details are included in the full report).

· Demonstration houses: The reduction of heat consumption in the two demonstration houses due to improved insulation is estimated as 35%. Since the improved insulation affects only one out of fifty houses in each city, the impact on the total gas consumption is -2 x 0.02 x 0.35=-1.4%, which is well within the contingency of all other calculation. The effect of the demonstration houses on STEP CO2 offsets is, consequently, negligible.

2.2
Potential Baselines for STEP

To identify potential baselines for STEP, it is useful to summarize once more the status of the existing heating systems in Buzau and Pascani:

· they have low technical efficiencies, resulting in increased fuel costs and negative environmental impacts;

· current financial returns do not allow for sufficient maintenance, resulting in further deterioration of the systems;

· the comfort level provided to the connected residents is insufficient today (average room temperature of 17°C during heating season, including use of cooking gas for heating purposes).

· in view of the nationwide tendency towards increased residential life quality in terms of electricity and heat consumption, the readiness of the residents to accept the current low heating quality can be assumed to be decreasing, if anything.

There is thus a clear need for rapid investments. The availability of local funding for the rehabilitation of the heating systems, on the other hand, is highly doubtful. Under these circumstances, we distinguish the following potential project baselines for further examination:

1. no investment for the next 15 years; temperature level of 17°C maintained;

2. later minimal investment to keep the systems operative; 17°C;

3. later minimal investment with a corresponding increase to 20°C;

4. alternative (=different) investment using an EBRD credit; 20°C from Year 1.

2.3
Barrier Analysis and Baseline Selection

The identified potential project baselines and STEP were evaluated in a qualitative barrier analysis. We distinguish the following barriers:

	Barrier name
	Barrier description
	Barrier 
proportional to

	Fuel price risks
	Increasing fuel prices due to decreases in state subsidies endanger financial viability
	fuel consumption

	Heat price risks
	Heat prices for residential consumers do currently not cover production costs, and state compensation is sparse. Heat prices are expected to increase in the future, but speed of adaption as well as residential ability to pay full prices is doubtful
	heat production / temperature level in supplied buildings

	Electricity price risks
	This barrier is only relevant for STEP because the baseline projects do not involve electricity sales
	project electricity production

	Capital cost risks
	Capital cost risks include (i) availability of funding, and (ii) capacity of the Regies to reimburse funds
	sum of investments in years 1-15 [USD]

	Consumer satisfaction risks
	It is doubtful whether residents will be ready to accept current heating quality standards over the next 15 years. In addition to the target room temperature level, consumer satisfaction is likely to depend on the system reliability, and thus on the investments effected. Unsatisfied consumers may cause additional investments to be effected
	temperature level in supplied buildings; sum of investments in years 1-15 [USD]

	Performance risks
	Risk of technical breakdown or underperformance 
	sum of investments in years 1-15 [USD]

	Know-how related risks
	Introduction of new technologies increases know-how related risks. Combined heat & power technology (CHP) is not used in the two district heatings today, and thus requires extra efforts from the staff.
	unconventional project elements (such as CHP) 


Based on the initial analysis of barriers, two of the potential baselines can immediately be eliminated:

· the „no investment“ baseline (baseline 1, above) is not plausible because the current performance could not be maintained over the next 15 years without significant investments (high risk of complete technical breakdown);

· the „minimal investment, 17°C“ baseline (baseline 2) is considered not plausible because the residents would hardly accept the low heating standard of 17°C for more than a decade.

For the remaining two baselines and for STEP, the results of the qualitative barrier assessment are summarized in the figure below:
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Figure 1.
Qualitative barrier assessment of STEP and two potential baselines. The values 0, 1, 2, and 3 denote inexistent, small, medium, and high barriers, respectively.
In interpreting 
Figure 1
 it is important to note that for a given project, one small barrier cannot compensate for a high one. In other words, „the chain is only as strong as its weakest link“ (IEA 1997, p. 96). For instance, the inexistent electricity price risks for the „EBRD“ baseline do not make up for its high capital cost risks. Following this argument, the „later investment, 17-20°C“ project appears the most plausible baseline, because it entails no high risks / barriers. Nevertheless, both potential baselines were assessed in more detail in the full feasibility study to illustrate the effect of the baseline choice in terms of calculated GHG offsets and costs, and to endorse the qualitative assessment in 
Figure 1
 with some quantitative data. Following these considerations, a suggestion as to which baseline should ultimately be used for STEP is given in Section 2.5 of this paper.

In accordance with the terminology used in the STEP feasibility study, the following terms are used for the two baselines:

· „existing“ for the „later minimal investment, 17-20°C“ option. Investments are assumed to be effected in 2003 and 2007. After the first investment, the temperature level increases to 20°C.

· „EBRD“ for the „alternative investment“ option which was specified in earlier chapters (Part A of the Feasibility Study is available upon request).

In 
Figure 1
 it was shown that STEP entails high risks in several respects, compared to the two baseline options. In particular, the high investment costs for the CHP plant under the STEP project present a prominent barrier to its implementation in comparison to the two possible baselines. STEP or an analogous project would thus not be carried out by the Romanian Regies without the financial engagement of the Swiss Government. It should also be noted that the STEP project would represent the first application of CHP at this scale in Romania. For these reasons, the climate benefits of STEP can be considered additional. 

2.4
Accounting for STEP Electricity Production

The two combined heat & power engines of STEP will produce about 7’200 MWhel of electricity per year. Due to seasonal fluctuations in heat demand, CHP operation will be restricted to the period from October to April, approximately. During this time, the CHP should operate almost permanently, i.e. 24 hours / day. STEP power generation can thus be considered base-load production. This section analyzes how the STEP electricity should be accounted for in the project baseline.

Based on theoretical considerations, the structure of the current Romanian electricity supply system and scenarios regarding future electricity production – for which details are included in the full feasibility study – the analysis of the Romanian electricity market yields the following conclusions regarding baseline electricity production over the 15-year lifetime of the STEP project:

· STEP will only cover about 0.01% of the Romanian electricity demand. Nevertheless, it can reasonably be assumed that STEP will replace an equivalent amount of RENEL electricity, because RENEL will have considerable overcapacities in the next years, and because there are currently no significant exports.

· In the short term (about 2007), RENEL will continue to produce a significant amount of electricity in coal-fueled plants. STEP will prospectively replace electricity from these plants due to their high variable production cost.

· In the long term, an assumption on baseline electricity can at present not be made following logical rules. It seems premature at the moment to assume that STEP will actually „partly replace“ a new plant (called the „marginal approach“ above). The alternative is then that STEP electricity will be balanced by a slight reduction of the production in other plants throughout the STEP project duration of 15 years. What type of plant this will be in the long run depends on the upcoming rehabilitation of RENEL plants, and thus on the political decision-making process. For instance, coal-fueled plants may disappear eventually, but they may also be sustained due to earlier investments effected in coal mining, and to maintain associated jobs. On the other hand, Romania could focus on the nuclear or the natural gas option for environmental reasons. 

· It was thus beyond the scope of the feasibility study to develop a general baseline for small-scale CHP electricity production in Romania until 2015. For the whole STEP duration, electricity from an efficient, hard coal-fueled plant appears a reasonable, compromise baseline. For future similar projects, however, it will be necessary to re-evaluate this assumption according to the latest developments in the Romanian electricity sector. This task could best be performed by RENEL in cooperation with the Romanian government.

· For illustration purposes, current RENEL and UCPTE average emission factors were included in the GHG offset calculation. 

2.5
Proposed Baseline for STEP

Ultimately, there can only be one single baseline for a given JI or CDM project. In addition to the baseline analysis summarized above, the full feasibility study also includes cost considerations. These calculations show that the immediate rehabilitation of the existing systems by means of an EBRD loan would, from a financial perspective, be clearly more rewarding than continuing the current practice of frequent small emergency investments, represented by the „existing“ baseline. The „EBRD“ Net Present Value was found to be substantially higher than the „existing“ NPV. In fact, the „EBRD“ yearly net financial benefits (undiscounted sum of all costs and benefits) are higher than for the „existing“ baseline system, even in the years when the EBRD loan was assumed to be paid back, which suggests that the „EBRD“ investment would be financially better in every single year of the project duration (detailed calculations are included in an Appendix to the full report).

Nevertheless, the immediate implementation of an EBRD project appears to be a rather improbable baseline. This notion is corroborated by the interview results with the Regies themselves. Currently, financial deficits of operating the district heatings are paid from public funds. This practice could, subjectively, be more attractive than taking the challenge of an EBRD loan – at least as long as the existing systems can kept operative with reasonable effort. In this respect, the notion of 
Figure 1
 where the EBRD project was attributed the higher (subjective) capital cost risk than the "existing" project remains valid.

On the other hand, the current rapid changes of the Romanian economic structure make it unlikely that the existing inefficient heating systems would be perpetuated until the year 2014. Consequently, we recommend using a combination of the two baselines as the agreed project baseline:

· the „existing“ baseline for the Years 1-8;

· the „EBRD“ baseline for the Years 9-15.

(The emissions expected from these two baselines ("existing", "EBRD") and the expected emissions for the STEP project are shown in Figure 2).

The combined baseline is based on the assumption that in 2008 the Regies would implement heating systems analogous to the current EBRD practice, but with their own or municipal funds. 




Figure 2.
Estimated annual CO2 emissions (t CO2/y) for STEP and the "existing" and "EBRD" baselines in Years 1-15 (sum of both district heating systems)

The details of both the cost and greenhouse gas mitigation calculations for the STEP project with respect to the recommended composite baseline are contained in the full feasibility study and are summarized in the following table:

Table 1.
JI characteristics of STEP

	Total CO2 offsets achieved by STEP in 15 Years
	139’000 t CO2

	Incremental cost of STEP
	1’136’000 USD

	Incremental cost of STEP excluding Swiss grant
	-3’171’000 USD

	CO2 abatement cost (yearly ex-post accrual; CO2 credits discounted at 8%/a)
	14 USD/t CO2


The negative incremental cost excluding the Swiss grant indicate that STEP will yield a discounted financial benefit of approx. 3.171 Mio. USD to the Regies. Table 2 summarizes once more the major assumptions made in the calculation process. The most sensitive parameter in the CO2 emission calculation is the emission factor for the baseline electricity. The recommended emission factor of 950 t CO2/GWhel is slightly below the average RENEL emission factor (1’020 t/GWhel), but yields similar total offsets. Emission factors in current coal-fueled RENEL plants range to over 2’000 t/GWh. Using such a high emission factor would yield offsets of between 200’000 and 300’000 t CO2 over 15 years. The recommended emission factor thus represents a conservative approach.

For the European electricity mix (UCPTE), only an average emission factor including precombustion CO2 emissions was available so far. The factor is 493 t/GWhel. Applying this factor would reduce the STEP offsets by about 50’000 t CO2 over the whole project duration, compared to the recommended factor.

Table 2. 
Major assumptions made in the calculations, and their relative impact on the STEP JI characteristics.
( = lowering impact; ( = raising impact; – = no impact; n.d. = not explicitly determined

	Assumptions taken
	Impact of assumption on

	
	offsets
	increm. costs
	abatm.
costs

	General:
	
	
	

	Non-CO2 GHG excluded
	(
	–
	(

	Precombustion emissions excluded
	(
	–
	(

	Emission factor baseline electricity: efficient coal-fueled plant (950 t CO2/ GWhel)
	(
	–
	(

	Baseline (impacts are compared to an EBRD-style project from Year 1)
	
	
	

	Use of existing installations until 2008
	(
	(
	(

	Deterioration of existing systems –> increase in fuel consumption 2%/a
	(
	(
	(

	Partial rehabilitation of existing systems after 4 years, plus increase in room temperature from 17 to 20 °C
	(
	(
	(

	Implementation of EBRD-style systems in 2008, 20°C
	(
	n.d.
	(

	Other assumptions
	
	
	

	Quick adaptation to world market energy prices
	
	
	

	World market energy prices constant
	
	
	

	Discount rate: 8%
	
	
	

	Project duration: 15 years
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� 	The feasibility study was prepared by the Swiss engineering consultancy Ernst Basler + Partners Ltd., Zürich


� 	Including precombustion emissions into the STEP offset calculation would increase the amount of generated credits and thus raise the attractiveness of the project for investors. Doing so would be legitimate from the climate protection view point, but there are several problems: (i) precombustion offsets can only be credited if they are domestic, i.e. if they occur in the JI host country; (ii) quantification of precombustion emissions is notoriously difficult; (iii) verification that offsets do in fact occur within the host country would pose additional problems (for instance, the proof that Romanian and not Russian natural gas is being burnt).
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