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International commerce has fuelled economic growth in Thailand in the last two decades. This aspect of the Thai economy should be taken into account in analysing the impacts of the Montreal Protocol on Thailand. This chapter examines the effects of the Protocol on Thailand, assessing in particular the relative roles of trade and positive measures in inducing participation and phaseout.

First, an overview is provided of the Thai economy at the time when it signed the Protocol, emphasising also the extent and patterns of ODS consumption. The study then discusses the role of trade and positive measures in inducing participation in the Protocol and compliance with the time limited phaseout goals in Thailand. The concluding section provides a summary of the Thai experience with the Montreal Protocol, highlighting the relative effectiveness of trade and positive measures and other relevant factors.
(1) OVERVIEW OF THAILAND’S ECONOMY

From the 1980’s to 1997 Thailand experienced high growth rates. In the late 1980s, trade in goods containing or produced with ODS represented a substantial share in exports, accounting for close to 20 percent of total export earnings. During the last two decades, the role of trade (both exports and imports) has increased from less than half of GNP to over sixty percent. Besides being intimately linked with Increasing exports, development in the economy has also been concomitant with the diversification of the export basket and transition from exports of primary commodities to the export of manufactured goods.
Today, manufactured goods comprise close to three fourths of the value of Thailand’s exports.
Thailand ratified the Montreal Protocol in October 1989, and subsequently ratified the London and the Copenhagen Amendments in September 1992, and February 1996 respectively. Thailand was relatively quick in ratifying the Protocol and its amendments. Ratifying the amendments speeded up the timetable within which the phaseout of ODS became effective, increasing its obligations on the number of controlled substances to be phased out. While environmental concerns were undoubtedly important, the fact that the Montreal Protocol was ratified only one year after its signature, compared for example to the Basel Convention which was ratified by the Parliament five years after its signature, reveals the importance of the Montreal Protocol for the Thai economy.

When Thailand signed the Protocol, its consumption of ODS was below 0.083 tonnes per capita for Annex A substances and 0.010 tonnes per capita for substances in Annex B, which qualified it as an Article 5 nation. As a result, besides having a grace period of 10 years in which to shift to ODS free production, Thailand also qualified for financial assistance from the Multilateral Fund.
An Overview of ODS consumption in Thailand
Thailand is not a producer of ODS. Its entire consumption of these substances is met through imports, mainly from Western Europe, Japan and the United States. The major ODS imported into Thailand included Annex A substances such as CFC-11, CFC-12, CFC-113, CFC-114, CFC-115, halon 1211 and halon 1301. Among Annex B substances, the country imported CCI(4) and 1,1,1-TCA. In addition, Thailand imported HCFC-22, HCFC-122, HCFC-123, HCFC-141b, HCFC-142 and HCFC-225 (part of Annex C) and Methyl Bromide (substance belonging to Annex E). At the time when the country signed the Protocol, the demand for ODS was rising rapidly, with the country’s industrialisation and economic development . Between 1986 and 1990, for example, the total ODS import into Thailand increased from about 2,000 ODP tonnes to close to 8,000 ODP tonnes.
The imported ODS were primarily used in the electronics, air-conditioning, foam blowing and refrigerator sectors. The structure of each of these sectors had an important bearing on the phaseout of ODSs.

Prior to the implementation of the phaseout measures, solvent cleansing in the electronics and precision metal sectors was the largest user of ODS in Thailand,

accounting for 90 percent of the CFC-113 and Methyl Chloroform consumption in

Thailand. The sector also accounted for over a third of total ODS consumption in

the country. Between 80 percent to 90 percent of all goods (in value terms)

using ODS solvents were exported to developed countries. Electronics in

particular, was of significance, being Thailand's largest export earner, and

growing at about 20% annually. (Alpha 1996; BOT: various issues). Close to 90

percent of the total production of electronics was exported.

Table 1 Extent of Consumption of ODS by Different User Sectors in

Thailand (1991)

Sector ODS Consumed Percentage of

ODS
	Sector
	ODS Consumed
	Percentage of ODS Consumption

	Air Conditioners
	CFC-11;CFC12;CFC113; HCFC-22;HCFC-123
	26%



	Fire Extinguishers
	Halon 1211; Halon 1301
	6%

	Foam Blowing
	CFC-11; CFC-12
	17%

	Refrigerators
	CFC-12; CFC-115; HCFC-22
	11%

	Aerosols
	CFC-11; CFC-12; cfc-113
	3%

	Solvents
	CFC-13; methyl chloroform
	37%


onsumption

Source: DIW, 1993

Mobile air-conditioners (MAC), a sub-sector of the air-conditioners sector, was an important consumer of ODS, as almost all new cars and 80 percent of the existing fleet are equipped with MACs in Thailand. In this segment a higher proportion of the consumption is due to refilling leaks and repairing mechanical failures. Some of these inefficiencies could be because important users (i.e. in 24 the MAC sector) of ODS consists entirely of locally owned small firms. According to the latest information, between 1995 and 1997 consumption of CFC-11 and CFC-12 declined by 46 in each case from 3,000 ODP tonnes to about 1,600 ODP tonnes for CFC-11 and about 5,000 ODP tonnes to 2,700 ODP tonnes for CFC-12. The consumption of all Annex A CFC’s also declined by the same percentage from about 8,250 tonnes to 4,450 ODP tonnes. Thailand’s consumption of halons in 1995 of about 300 ODP tonnes also declined by 47 percent in 1997. 
The refrigerator sector in Thailand consists of seven large firms, of which six are Japanese owned and one is American. The compressors used by this sector are also produced by a Japanese company and one local company. Households have been the main consumers of refrigerators, with growing economic prosperity, their demand quadrupled between 1985-91, and a third of the total production are exported. Large commercial and industrial refrigerators are also important in the total production from this sector. In the solvent sector, when the chemicals commonly used in this sector (CFC-113, carbon tetrachloride and methyl chloroform) are taken together, a reduction of 44 percent in the consumption is reported to have been achieved between 1995 and 1997. However, there has been 53 percent decline in the consumption of methyl chloroform alone in the same period, from 2237 metric tonnes (223.7 ODP tonnes) to 1,043 metric tonnes (104.3 ODP tonnes). The country’s baseline (1995-97) consumption of Annex A CFC’s according to the latest data is about 5,550 tonnes ODP.

In the foam sector, between 10 to 33 percent of the total production was exported. While producers of PU foams have been dominated by three large domestic companies, a number of smaller, domestically owned firms also manufacture foams. As of mid-1998 US $33.9 million had been provided from the Multilateral Fund for projects in Thailand to phaseout 3,219 ODP tonnes and 1,363 ODP tonnes had been phased out through completed projects. 47 percent and 36 percent out of the ODS consumption targeted to be phased out are from the foam and refrigeration sectors respectively. The aerosol sector and the solvent sector make up 13 percent and 4 percent respectively of the ODS to be phased out in projects funded through the Multilateral Fund. The table below shows the amounts of ODS projected to be phased out through Multilateral Fund assisted projects as of mid-1998.

Table 2 ODS Phaseouts
	Sector 
	ODS to be phased out (ODP tones)
	1. Percentage of total ODS to be phased out
	ODS phased out (ODP tones)

	Aerosol
	422.9
	13%
	155

	Foam
	1,524.6
	47%
	365

	Refrigeration
	1,155.2
	36%
	768.4

	Solvent
	116.4
	4%
	74.7

	TOTAL
	3,219.1
	100%
	1,363.1


Fire extinguishers consumed approximately 6 percent of the ODS used in the country at the time Thailand signed the Protocol. ODS used in fire extinguishers has three to ten times the Ozone Depleting Potential (ODP) of CFCs. As most of the hand held extinguishers (the main product consumed) were imported from Malaysia, the actual consumption of halons was estimated to be double the recorded amount. For other sub-sectors the import dependence was lower.
About 40 to 50 local companies are involved in other varieties of fire 25 extinguisher production. In the aerosol sector (used in cosmetics, household sprays and in medical inhalers) production has been carried out by local firms which are locally owned and operated. As Table 1 shows, the industry has used mainly CFC-11, CFC-12 and CFC-113, accounting for only about 3 percent of total ODS consumption in the country. 
(2) THE ROLE OF TRADE MEASURES

The Role of Trade Measures in Inducing Participation

Thailand imports all its ODS, thus the status of its suppliers in the Montreal Protocol played a significant role in inducing participation. Indeed, its major suppliers, i.e. Western Europe, Japan and the United States, were early parties to the Protocol. As a result of the trade provisions in the Protocol, ODS producers had to restrict trade with non-parties. Thus not acceding to the Protocol would have effectively eliminated Thailand's sources of import of ODS, affecting its domestic production and total export of electronics and refrigerators, important export earners for the country. In the electronics sector in particular, Thailand had built up a successful export niche. The RAC (Refrigerators and Air- Conditioners) sector was of significance in the export market and was a high export earner, though majority of the refrigerators produced in Thailand were for the domestic market.Similarly, though production in the MAC (as used in  vehicles) sector was geared primarily at the domestic automobile sector, it was emerging as a significant export earner. Thus not acceding to the Protocol would have increased Thailand's vulnerability in the international market.

All together, the importance of goods produced with or containing ODS in the export composition represented one-fifth of all export earnings, coupled with  osses in other sectors noted above could have negatively affected the Thai economy.

The Role of Trade Measures in Inducing Phaseout

In accordance with trade measures pursuant to the Montreal Protocol, a number of developed countries have banned the import of products using or containing ODS. Thailand has been vulnerable to these measures in sectors which have largely targeted their exports to Article 2 countries. The users of the solvent sector for instance have overwhelmingly been geared towards the international market, and in the electronics sector, the primary destination of exports has been these developed countries (mostly Article 2 countries). Fearful of losing export markets in this sector, phaseout has been effective and their ODS consumption has declined by over 95 percent. Being a major consumer of ODS when the country joined the Protocol, a haseout in this sector has reduced the overall ODP of Thailand, and after 1996, the high rates of import of ODS have also begun to decline. Thus, the overall impact of trade measures in inducing phaseout appears to have been positive.

In other sectors such as RAC where two thirds of total production caters to the domestic market, pressure to phaseout has not been experienced and phase-out has been limited. Ozone friendly refrigerator production have primarily been geared towards the export market. In fact, the early CFC-free refrigerator models in Thailand were produced exclusively for the international market.
Therefore, in cases where the fear of losing markets has not played a role in inducing phaseout, efforts at ozone friendly production have been motivated by 26

possible trade opportunities offered by Article 2 nations in the ODS-free market for refrigerators. All domestic refrigerator as well as compressor manufacturers have received funds from the Multilateral Fund for conversion to non-ODS technology. Additionally, an umbrella project covering 83 SMEs in the commercial sector has been recently approved.
Effect of Phaseout on Trade and Competitiveness

Participation in the Protocol and subsequent phaseout in the electronics sector has meant staving off any loss of markets internationally. It is interesting to examine to what extent the cost involved in the overall phaseout process of all the ODS user sectors will impact Thailand's international competitiveness. 
Especially when those industries which are primarily geared to the domestic market undergo a transition to ODS-free production.
Data available so far gives no sign that ODS phaseout has negatively impacted Thailand's trade competitiveness or the growth of its export sectors. As stated earlier, the electronics industry is the only ODS using sector to have carried out a substantial phase out. Growth in the export market of this sector continues at the rate of about 30 percent annually, before and after major phaseout in the integrated circuits and other electronics circuit related items. The growth in computer exports has actually increased from less than 20 percent in the early 1990s to over 40 percent between 1993 and 1995. Hence, despite phaseout, the price factor has not inhibited exports in the electronics industry.
That the electronics sector has not incurred trade and competitiveness effects in its phaseout process can be explained by several factors. One, in most cases, the initial costs were mostly non-recurring and have been totally or partially offset by the cheaper production costs since non-ODS technology is often cheaper than the CFC counterpart. An interview with a large producer of display tubes estimated that the cost of production per unit had actually decreased by 10 percent after conversion. A second factor attenuating trade and competitiveness effects in this sector is that the electronics sector is dominated by multinational firms with easy access to technology and financial capital. As a result, the sector is in a position to experiment with R&D and come up with appropriate ODS substitutes, having also the capacity to absorb initial outlays. Thirdly, a factor contributing to the lack of competitiveness effects was that the costs of transitioning in Thailand were similar to those encountered by competitor electronics exporting nations, thus preventing a fall in demand on account of any short term increase in prices.

In sectors such as RAC, not many phaseout measures have been implemented as yet. Exports have grown by six times between 1990 and 1995. Unlike the electronics sector, the anticipated costs of phaseout here are considered to be much higher. Fear of loss of a high growth export sector on account of a marked price increase has inhibited producers from transitioning to ODS-free production. Among refrigerator manufacturers who have effected a phaseout, the increase in prices of the final product have been between 5 percent and 20 percent. As more producers in this sector switch over in the coming years, the trade and competitiveness effects may become more significant than at present. Other sectors experiencing an increase in prices after phaseout also expect competitiveness effects in the future. In the foam sector, for example, switching over to hydrocarbon butane was estimated to raise costs by about 20 percent as compared to ODS based production. The major cost involved in hydrocarbon use was in the initial outlays for new production equipment and for new safety equipment to handle the highly inflammable chemicals. The sector has stated 27 that an early phaseout would be very sensitive to price increases, since foam is a very price elastic product in the international market. Therefore, in this sector, phaseout has been deferred partially on account of the expected competitiveness effects post phaseout.
An additional factor of concern in terms of overall cost of phaseout is the fact

that of the total costs, only about $298million, or two thirds has been assumed

to be borne by the industrial sector, while the remaining third is expected to be

shouldered entirely by the consumers. These costs relate to early retirement,

retrofitting of ODS using equipment, higher costs of ODS replacements as ODS

are phased out world wide and increased operating costs such as higher

electricity consumption by a new line of refrigerator and air-conditioners (Widge,

Radka and Dillon, 1994). In addition to these direct costs, consumers will also be

expected to bear much of the costs of the industrial sector, as the bulk of cost

increases will be passed along in the form of higher product prices. Experience

in Thailand shows that producers of refrigerators, for example, have disguised

the increased price by using methods such as adding minor new features to the

ODS model and then presenting the model as a new higher quality product line.

Furthermore, according to the economic modelling done by the Thailand Country

Programme, 94 percent of the total cost of transitioning, or $413million (based

on assumption not related to incremental cost), was to be borne by the domestic

sector, while only 6 percent was to be shouldered by the export sector (DIW,

1996). This is mainly because the higher cost phaseouts had domestic

consumers as their prime market (as opposed to consumers in the export

market). Therefore, while competitiveness effects may not be significant in the

international market, local consumers will be forced to take on the majority of

the cost increase on account of phaseout. The secondary effects on both user

sector industries and consumers of their final products are yet to be calculated,

but are expected to be an additional burden.
(3) EFFECTIVENESS OF POSITIVE MEASURES

The Role of Positive Measures in Inducing Participation

As an Article 5 nation, Thailand has access to financial assistance from the

Multilateral Fund. At the time when the country signed the Protocol, it was most

concerned about the trade aspect of the provisions, which it expected would

affect the economy directly. The need for financial assistance does not appear

to have been the main driving force behind acceding to the MEA. The bait of

technology transfer too does not seem to have had a major impact on the Thai

decision to sign the Protocol, particularly because most of the vulnerable sectors

have a high share of foreign ownership, which, in turn, makes the access to

alternative technology easier. In addition, because the country does not

produce ODS, technology related concerns were limited.

The Effectiveness of Positive Measures in Inducing Phaseout

Estimated incremental costs for phaseout in Thailand have been calculated at

$439million 34 As of July 1998, Thailand had 96 projects approved for nearly US

$34 million from the Multilateral Fund (World Bank, 1997), as is indicated in

Table 3.

Table 3 Projects Approved for Funding by the Multilateral Fund

(July 1998)

	Sector
	No. of

projects
	ODP

Eliminated


	Budget

US$


	Cost

effectivenes

s (US$/ODP

Kg)

	Aerosol
	8
	155
	1,957,538
	12.63

	Foam
	35
	365
	8,985,894
	24.62

	Fumigant
	2
	0
	326,005
	0

	Refrigeration
	20
	768
	14,039,454
	18.28



	Several*
	19
	0
	2,755,737
	0

	Solvent
	12
	75
	5,800,765
	77.35

	Total
	96
	1,363
	33,865,393
	


* "Several" includes technical assistance and training programmes, but not actual

phaseout

Source: Fund Secretariat, 1998

Although projects accounting for only about 7.7% percent of the phase-out cost estimated in the country programme, they will phase out 36% of the ODS consumption reported in the country programme. As has been discussed earlier,

the solvent sector has already conducted substantial phaseout. Overall, most of the companies receiving funds so far are large enterprises, with a substantial source of capital to draw from for phaseout activity. These firms are thus in a position to conduct the switchover irrespective of the financial assistance offered by the Multilateral Fund. Only a few firms have indicated that project implementation was conditional on financial support from the MEA. However, while financial assistance may not have been critical for most phaseout programmes, the prospect of financial assistance may have resulted in accelerated phaseout among some firms.

Perhaps the most needed recipients of the Multilateral Fund assistance were those listed in the "Other" category. This includes government sponsored training workshops, funding for the initial studies of the ODS situation in Thailand and development of the Thailand Country Programme for phaseout.
Training and seminars are found to be useful in several sectors. In the aerosol industry, the ban has been largely ignored due to lack of awareness of alternative technologies. The DIW, along with international agencies, has sponsored seminars and training sessions to disseminate information on new propellant technologies and safety procedures necessary when using substitute technologies. This effort is expected to improve the phaseout prospects of the aerosol sector.
In the Refrigerator sector too, phaseout has not occurred in great measure so far. Here technical co-operation efforts have been brought in to improve the possibility of a switchover. With the assistance of the World Bank Compressor Project, Thailand has been able to develop ODS free compressors. This development is expected to facilitate phaseout in the sector. So far the Executive Committee has funded projects for the total phaseout in the compressor, domestic refrigeration and medium-large size commercial refrigeration.

Another significant contribution of the Multilateral Fund has been in setting up the Thailand Country Programme. With support from the Multilateral Fund, Thailand has been able to undertake detailed computer modelling to compare costs of compliance of Annex A and Annex B ODS under different hypothetical phaseout scenarios. Building alternative scenarios have helped the country formulate a reasonable phaseout strategy which is a compromise between the technology driven option and the least cost option. The process of building alternative has aided the country in formulating regulations on the phaseout schedule for each sector. These plans could be drawn up coherently and with prevailing as well as future market conditions in mind. (Details of the ensuing regulations formulated by the government are presented in the following section.)

However, a number of areas remain where phaseout does need further financial and technical support from both the Multilateral Fund and the Thai government. One such area is the SMALL SCALE SECTOR. The question of size is important because larger firms are easy to target and have a higher capacity to co-operate in the phaseout process. Many Small and Medium sized Enterprises (SMEs), on the other hand, are not registered with the government, therefore, to access them is very difficult. 35Lack of access to SMEs has been one of the major factors dominating lack of phaseout activity in sectors such as MAC and foam, which consist predominantly of smaller firms. Since these are also the firms lacking the financial and technological capacity to undertake phaseout independently, it is crucial that they be identified and provided with information on phaseout first, and the technical and financial assistance to do so.
Several BARRIERS inhibit the access to funds among SMEs after they are identified. one, is a bank guarantee of the firm. A bank guarantee may be required by the World Bank which is not the “Funds administrator”. No commercial bank is normally willing to guarantee firms which are considered only "semi-existent", whose future commercial viability is uncertain. As a result, SMEs may find it difficult to access financial assistance mechanisms of the Multilateral Fund. 

Second, technological suitability remains an added barrier to switchover among smaller firms. For instance, in sectors where LPG is considered an effective  alternative to ODS, the technology available for the conversion is suited for larger firms, and is difficult to tailor the technology to SMEs. An SME is also often not capable of effecting the changes on account of the cost factor.
Therefore, future efforts on part of the Multilateral Fund will have to focus on these aspects of transitioning to ODS-free production among SMEs. The problem has been solved for small aerosol fillers through funding of contract fillers.
However, SME funding window of US $10 million in 1999 will target aerosol producers.
Third, hampering the effectiveness of positive measures in Thailand are government regulations that do not encourage the acquisition of funds and new technologies. For instance, a transfer of finances from the Multilateral Fund entails corporate income tax, thereby discouraging firms from accessing the money which is due to them. Furthermore, import of ozone friendly equipment also requires the payment of import taxes. Although these duties are significantly lower than for ODS, they are still considered a deterrent to the acquisition of alternatives, acting as a disincentive in using available facilities under the Montreal Protocol.

Other factors affecting the effectiveness of the financial support on the part of the Multilateral Fund include the efficiency of the funding mechanism. A major 30 problem encountered is the effectiveness in inter-agency co-ordination for planning and effecting the phaseout. The administrative expenses of the implementing agencies have been considered high on account of inefficiencies, so that an inadequate sum is left for conducting the actual phaseout among firms, especially in the SME sector. According to the study, the World Bank, one of the agencies implementing the phaseout process in Thailand, has been themost cost effective. They have done so by establishing direct contact with local agencies, as opposed to direct contact between international experts and local clients. Accountability is another casualty. According to interviews conducted, stringent rules and safeguards are necessary to ensure that the appropriation of the funds are effective, serving the purpose they were meant for.

Thailand can be assisted in the process of phasing out by increasing the data base available to the country. For instance, in the halon sector, no regulatory measure has been instituted towards phaseout, mainly because of a lack of information about the structure of the industry and its practices. Similarly, in the area of potential impact of the phaseout process on secondary users and their consumers little work has been done so far. Only if further data is generated on this subject can steps be taken to smoothen the impact of phaseout among indirect users of ODS.

Another element where further work appears necessary in Thailand is in accessing the effectiveness of the implementation process. Increased awareness of the level of effectiveness of the positive measures would help improve the efficiency of the programmes in place. US $753,334 was provided by the Multilateral Fund to establish the Ozone Office, a financial intermediary was contracted by the World Bank (Financial Corporation of Thailand) which gets 3% of the cost of any project approved for the World Bank’s implementation. The Multilateral Fund, as well as the Government of Sweden has funded network for that region where ozone offices of the region meet regularly. UNEP IE (Paris) has received a total of US $21.7 million for information dissemination including those of technology transfer.

More information on technology transfer is also needed in the Thai context. So far, user sectors seem to be familiar with the range of technology to choose from. Access to accurate and updated information in sectors where the alternative technologies are not certain as yet would help firms to make cost effective and appropriate technology choices. 
(4) ROLE OF OTHER FACTORS IN PHASEOUT DECISIONS IN

THAILAND

Factors other than trade measures and positive measures have been important determinants of phaseout in Thailand. The GOVERNMENT in Thailand, for one has played a significant role. In the area of technology transfer, for example, it has convinced foreign owned companies to enter into a voluntary agreement which provides for an accelerated transfer of available substitutes. Although no law mandating this has been drawn up, the agreement is largely adhered to, especially in the electronics sector.
Other areas where the government has been active is in banning the use of Annex C alternatives in solvents sector, and in emphasising the use of ODS-free alternatives. A ban on the use of ODS has been brought into effect in the Refrigerator sector, and is expected to be an effective way of spurring phaseout activity in a sector which expects cost increases. In sectors where such bans are not expected to be effective, such as in the MAC sector, an active effort is being made by the government to enter into a collaboration with the US Environment Protection Agency to install recovery and recycling equipment among the smaller firms in this sector.
Besides the role of government, the level of FOREIGN OWNERSHIP and the COST OF CONVERSION have been other determinants in the level of phaseout in ODS related sectors in Thailand. For one, the equity profile of the sector has been of significance. Among solvent users, a high percentage of the firms using this ODS are foreign owned. Because such firms generally have better access to technology and equipment in their home country, it is perceived that their presence in the sector helps phaseout.
Contrarily, in the RAC sector, where although the level of foreign equity holding has been substantially higher than among the solvent sector (and therefore, alternatives are more accessible), the cost of conversion has been an overriding factor which has inhibited phaseout. The higher cost (accounting for approximately 86 percent of the total costs) is associated with substitutes in equipment in addition to the ODS themselves. . Switchover for the airconditioner sector alone is forecast to account for about $250million, which is more than half of the total expected cost. High phaseout costs in these sectors are on account of higher prices of substitutes.
As of 1996, the cost of HFC-134a, the primary replacement for CFC-12 was over twice the cost of the ODS, and HCFC-141b was about 40 percent more expensive than CFC-11 which it replaces. According to the Multilateral Fund, however, the estimate of US $ 250 million is highly exaggerated. A recent study prepared by the World Bank informs that if all chillers in Thailand were to be replaced with more energy-efficient non-CFC chillers, US $ 90 million would be required! In the solvent user sectors too, cost has been an important determinant of conversion. Switching to ODS free cleansing techniques are already possible without incurring an increase in costs. Several of the electronics companies surveys had in fact experienced a decline in costs after switching over to CFCfree technologies. The minor modifications of facilities which were responsible for the initial costs were off-set over time by the lower recurring cost for the solvents. Low cost alternatives have had a similar impact in the aerosol sector.
Easy AVAILABILITY OF ALTERNATIVE TECHNOLOGY has also been considered a significant determinant of the degree of phaseout in Thailand. In the foam sector, for example, technological difficulties relate to lack of access to technology which is appropriate for the market share of this industry, and for the scale on which smaller firms operate. Thailand, as well as other countries, have received assistance from the Multilateral Fund to apply the most up-to-date foam technologies including those using hydrocarbons and liquid carbon dioxide as foam blowing agents. Some of the recipient enterprises are considered SME according to UNDP/UNEP definition.
Thus, the cost of conversion, level of foreign equity in a sector, the extent of  government initiatives, the structure of the industry in terms of SME presence and the ready availability of alternative technology are other important factors affecting switchover, besides trade and positive measures. So far, users of ODS other than in aerosols and electronics have generally preferred to delay the transition in the hope that technical development and market forces will eventually drive down the cost of conversion.

(5) SUMMARY AND CONCLUSIONS

The country is not a producer, but a significant user of ODS, importing these substances mostly from Article 2 nations such as Western Europe, the United States and Japan. Important user sectors include RAC, aerosols, foams, solvents and fire extinguishers. While many of these sectors do cater to the domestic market, a number of them are also involved in exports, either directly or indirectly. One of the secondary users of solvents, the electronics sector, for example, has been the largest export from Thailand in recent years. All told, products which either contain or use ODS in their production account for about 20 percent of the country's exports.

Because of Thailand's significant dependence on trade, both for importing ODS for sectors which were demonstrating high rates of growth, and to subsequently retain exports among sectors which depended on ODS such as MAC, RAC and electronics, the country was relatively quick in signing the Montreal Protocol, which it signed 1989, and followed it up with a prompt ratification. The fear of trade sanctions as a non-party was thus the strongest inducement to join the Protocol.

The role of positive measures in inducing participation has been quite limited financial assistance was not an important factor in inducing participation, perhaps because the nation is only a user and not a producer and therefore it did not expect its phaseout costs to be exorbitant. In terms of inducing phaseout too, financial assistance has not been of marked significance. Most firms would have conducted their transition regardless of financial support, as the entrepreneurs involved in phaseout so far have been large firms with a considerable financial backing. However, prospects of receiving funds may have accelerated the switchover among some firms.
Support towards training programmes and seminars run by the government has seen a significant contribution towards phaseout. It should also be underlined that in sectors with a significant small scale sector presence, phaseout has not commenced as yet. Once these industries begin their switchover, the need for increased awareness creation and finances to facilitate switchover will take on a greater significance.
Factors other than trade were also found to have an impact. For one, the extent of foreign ownership in an industry was found to be linked with the level of phaseout. More importantly, the relative cost in switching over seems to be a crucial determinant in the extent of transition made. In the RAC sector, for instance, it was emphasized that while the level of foreign equity holding is very high, phaseout has not been effected, as switching over to an alternative would increase costs to the extent of 5 percent to 20 percent. Contrarily, in sectors where a phaseout has resulted in cheaper production, such as in electronics, the phaseout has been very effective.
The availability and suitability of the alternative technology has also impacted the level of phaseout in Thai user sectors. In the aerosol industry, for example, it was found that the common alternative, LPG, was not suited to SME firms which  dominate the sector. The large scale presence of SMEs created further problems relating to accessing these firms, and providing them with adequate support to switchover. The level of government regulation, the active interest it takes in the setting up of voluntary agreements, especially with foreign firms, were also an important determinant of phaseout in nations such as Thailand.
The role of positive measures is likely to increase as sectors such as Refrigerator manufacturers, MAC and the foam industry conduct their phaseout. For one, the costs of a switchover among such firms are expected to be higher, making it attractive to access financial support in the phaseout process. In areas where the costs are higher and where the firms are largely domestic, such needs may be more pressing.
Additional problems expected are the lack of adaptability of existing alternative technologies for SMEs. Also, in sectors with a significant SME presence, difficulties with accessing such firms and financing them adequately to effect the phaseout will be higher, and financial and technical assistance will definitely be a determinant of successful phaseout. Therefore, while positive measures may not have had as significant an impact as trade measures so far, their relevance as more of Thai industries conduct their switch is likely to be more pronounced in the future.
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8,985,894 �
24.62 �
�
Fumigant �
2 �
0 �
326,005 �
0 �
�
Refrigeration �
20 �
768 �
14,039,454 �
18.28 �
�
Several* �
19 �
0 �
2,755,737 �
0 �
�
Solvent �
12 �
75 �
5,800,765 �
77.35 �
�
Total �
96 �
1,363 �
33,865,393 �
�
�


















