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To assess the effectiveness of trade and positive measures in the Montreal Protocol in the Indian context, the analysis is conducted at two levels. The case study examines whether the trade measures, either as a part of this MEA, or those taken pursuant to it, have contributed to India's phaseout plan.36 In addition, this part analyses the extent of contribution of positive measures, such as access to funds in India's phaseout process. The next case study on India concentrates on the role of transfer of technology, including the significance of Intellectual Property Rights (IPRs) in the implementation of the Montreal

Protocol in India.

The current chapter is largely empirical in nature, being based on detailed personal interviews with producers and users of ODS, as well as with relevant policy makers and informed members of industrial organisations in the New Delhi region, which has a concentration of both producers and users of ODS. All together, this study is based on detailed responses from 20 firms, selected on the basis of government directories and membership lists at industry associations. Two of these were CFC producers and two, halon producers. Interviews were also carried out with ten refrigerator manufacturers and six fire

fighting equipment manufacturers. Additional information was obtained from the Ozone Cell, the Confederation of Indian Industries (CII), the Refrigerator and Gas Manufacturers' Association (REGMA) and from the office of the Development Commissioner for Small Scale Industries (DCSSI).

(1) HIGHLIGHTS OF THE INDIAN INDUSTRY

The context of ODS production and consumption

India became a party to the Vienna Convention for the Protection of the Ozone Layer in 1991, subsequently acceding to the Montreal Protocol in September 1992.

Before signing the Protocol, India was both a producer and a user of ODS. Its total consumption of ODS in 1991 was 10,370 metric tonnes, while the per capita consumption was less than 10 grams, qualifying it as an Article 5 nation. 

Besides Annex A substances, such as CFCs and halons, India also produces some Annex B ODS, namely CTC and MCF. Considering such varied production of ODS in India, policy makers viewed its commitment to ODS phaseout to be a long term one, involving a sizeable investment.

While the production of ODS in India is limited to a few domestically owned firms, the user sectors are varied and widespread, being characterised by a strong small scale and informal sector presence. In fact, it has been estimated that the small-scale sector is responsible for approximately two thirds of ODS consumption in the country (India Country Programme, 1993). The primary use of ODS in India have been in RACs, foams, solvents, aerosols and fire extinguishers. Table 4 presents the varieties and the extent of ODS used by

these sectors.

Table 4 ODS Consumption by User Sectors (1991)

	SECTOR


	ODS USED
	METRIC TONNES OF

ODS CONSUMED
	(%AGE

OF TOTAL)

	RAC
	CFC-11;CFC-12
	1990
	(19.2%)

	Foams
	CFC-11;CFC-

12;CFC-113
	1580
	(15.2%)



	Solvents
	CFC-11;CFC-

113;CTC;MCF
	4950
	(47.7%)



	Aerosols
	CFC-11;CFC-12
	1100
	(10.6%)

	Fire Extg. 
	Halon-1211;

Halon-1301
	750
	(7.2%)


Source: India Country Programme, 1993.

The context of the Indian Economy

At the time when India signed the Protocol, it was embarking on a process of liberalisation. Export expansion was viewed as an important propellant of growth, and globalisation of the Indian industry became a priority on the policy making agenda. Wishing to be a part of the global economy, the country was interested in participating in the international effort to preserve the environment through the Montreal Protocol Agreement. Another factor  influencing participation in the Protocol was that the CFC production facility in India, set up

around the time of accession, had been geared towards exports to the extent of about 70 percent, and the country did not wish to effectively shut out potential export markets for Indian CFCs.

The most significant reason for signing the Protocol, however, was that of being an Article 5 country and having the possibility of accessing financial and technological support in its efforts to phaseout. As a complex economy with both production and consumption of ODS, it was clear that phaseout would be essential in the long term, and that the switchover process would be financially and technologically very challenging. Therefore, access to funds and technology transfer on fair and favourable terms were expected to alleviate the economic burden resulting from participation in the Protocol. In fact, India, along with China, agreed to join the MEA only after it was agreed that the Multilateral Fund would substantially fund the transition in these countries.

(2) NECESSITY AND EFFECTIVENESS OF TRADE MEASURES

In the Indian context, the necessity and effectiveness of trade measures can be judged on the basis of whether or not these measures have led to participation in the Protocol, and whether they have been conducive to the phaseout process. The role which discriminatory trade measures play in a country acceding to the Protocol is difficult to determine. Countries rarely admit that economic pressures forced them to participate in MEAs, but an assessment of the dependence of India on ODS related trade at the time of accession to the Protocol might provide some insight.

The Role of Trade Measures in Inducing Participation in the Protocol

India is a producer of most of the ODS it consumes, and this self sufficiency has acted as a hedge against trade measures. Only two sectors were linked significantly to trade: the CFC producers, and the users of halon 1301. While the latter met their demand for ODS entirely through imports when India signed the Protocol, the CFC producing sector, which was just coming into existence, had targeted about three quarters of its production at the international market. For the halon 1301 and its user sectors, non-accession would have resulted in the drying up of their primary raw material. Among CFC producers, not joining the Protocol would have signified the loss of most of their market.Another sector which was gearing up for exports was the RAC industry. At the time when India signed the Protocol, the sector was experiencing a growth rate of approximately 15 percent (CII, 1995). While some of the increased production was directed at the urban middle class, and the burgeoning rural population in the country, firms interviewed perceived the domestic market to be growing at a rate no greater than 10 percent. The remainder was stated to be targeted at the export market.The RAC sector had already begun exports to nations such as Zambia, Indonesia and several countries in the Middle East. Thus, the desire to retain export and import markets in the CFCs, RAC and halons respectively, could have contributed to the decision to sign the Protocol.

Effectiveness of Trade Provisions in Facilitating Phaseout

Among sectors with forward or backward linkages to the external market, only one of the user sectors, the fixed fire fighting equipment manufacturers, relying on the import of halon 1301, is considering phaseout in the near future. Due to a ban on exports of this ODS from their main supplier, Germany. An increasing scarcity of this product has pushed prices upfrom $7-$8 per kg in 1990-91, to $20-$25 in 1995-96, according to a DIFR estimate. As the supply and prices of halon 1301 become uncertain, user firms have begun to evaluate other alternatives seriously, while also exploring the possibility of recycling halons and halon banking from domestic sources. Since this sector represents only a portion of the entire halon consumption in the country (which itself is 7 percent of total ODS consumed), its significance in the national context is limited.

(3) THE NECESSITY AND EFFECTIVENESS OF POSITIVE

MEASURES

Role of Positive Measures in Inducing Participation

According to policy makers, India committed itself to the provisions of the Montreal Protocol for the phaseout of ODS production and consumption with the expectation that sufficient funds and required technologies would be made available to the country in accordance with the provisions of the Protocol. Since India is a producer of ODS, any shortage of funds and appropriate alternative technology available to industry (according to one estimate the net agreed incremental cost was estimated at close to US$ 2 billion) would hamper efforts towards phaseout. Positive measures were to compensate the country for the economic burden imposed by the switchover and India signed the Protocol onlyafter a significant increase in the size of the Multilateral Fund, emphasizing the very crucial role positive measures played in inducing India to participate in the Montreal Protocol.

Effectiveness of Positive Measures in Inducing Phaseout

Several factors have to be analysed to assess the effectiveness of positive measures in inducing phaseout in India. Among these, the most significant are the effectiveness of a differential phaseout schedule, of awareness creation and most importantly, the effectiveness of financial assistance and technology transfer.

Differential Phaseout Schedule

In India, the provision of a differential phaseout schedule has had different impacts depending on whether the sector is dependent on the international market. In sectors which depend on exports of ODS, such as CFCs, and those which have depended mainly on imports, such as users of halon 1301 (the production of halon 1301 has begun in India since 1995-96), the impact of thedifferential phaseout provision has been quite significant. Mainly on account of trade provisions and the consequent early phaseout plans of importing countries.

On the other hand, for most user sectors, which acquire their ODS from domestic sources, and cater primarily to the domestic market, such as foams, aerosols and RAC, the grace period has offered an effective means of extending their phaseout deadline. Since experimentation with alternatives can be conducted without the loss of the present market.

However, one of the regulations associated with the Protocol indicates that any new project commenced after December 1995 will not be eligible for funding from the Multilateral Fund. This has inhibited additional production of ODS among producers although expansion in production would help recover their investments into CFC based technologyTo complement the grace period, the Montreal Protocol permits non-Article 5 nations to export ODS to Article 5 nations in order to avoid a scarcity in the supply of ODS. In fact, the permissible production limit of developed countries has been increased from 10 percent of their 1986 level of production to 15 percent of the same. Both the 10 and the 15 per cent of 1986 production (CFC) level in non Article 5 countries was included in the original and amended protocol (London). According to Indian producers of ODS, such a provision has eaten into the demand for Indian CFCs, reducing their market and therefore their prospects of cost recovery on their investment made in ODS production facilities in the late 1980s and early 1990s. The resulting low capacity utilisation and high costs, is also stated to harm the domestic user industry, since much of the burden of cost recovery among CFC producers has to be borne by them.

Effectiveness of Awareness Creation

Interviews with larger firms indicated that all of them had participated in training and awareness creation workshops organised with direct funding from the Multilateral Fund, those resulting from bilateral arrangements, and those undertaken by industry organisations. Firms were also found to have regular contact with the Ozone Cell, which provided them with updated information on the MEA. Both the user and the producer industries indicated that the workshops and seminars had been informative, and provided detailed information on alternative technologies and possible sources, facilitating therefore the formulation of concrete phaseout plans. However, because the definition of incremental costs and guidelines for project approvals were found to change frequently, firms had a tendency to doubt the long term credibility of the information. This factor was found to be accentuated among smaller firms.  

Therefore, awareness creation efforts, although useful, were found to be lacking in some respects.

Effectiveness of Financial Assistance

(i) Extent of Funding from the Multilateral Fund 

The incremental cost for the phaseout of ODS in India has been estimated by the India Country Programme at $1.964 billion for all sectors. Of the estimated incremental costs, which was never agreed to by the Executive Committee, about US $49 million worth of proposals have been approved for funding as of July 1998. These are to be disbursed among 178 activities, out of which about  have begun to receive the appropriated funds as of December 1997. Where funds have been received, a switchover has already been effected, or is underway, especially among firms where the funds are considered adequate.

Table 5 Phaseout Activities (as of July 1998)

	NATURE OF

PROJECT


	NO. OF

ACTIVITIES
	TARGETED

PHASEOUT

(METRIC TONNES )


	ALLOCATED

FUNDS (US$)


	AMOUNT

DISBURSED

US$(DEC.

1997)


	ODS

PHASEDOUT

(METRIC

TONNES)

(DEC. 1997)

	1.Direct Phaseout
	
	
	
	
	

	Aerosol
	23
	646.6
	2,400,671
	133,486
	36

	Foam
	74
	1,930.3
	17,216,104
	6,970,408
	545

	Halon
	10
	1,419
	1,718,844
	240,266
	0

	Production
	4
	72
	2,222,864
	320,577
	0

	Refrigeration
	41
	1,967
	19,378,756
	2,856,235
	3456

	Solvents
	9
	145.27
	2,324,267
	1,681,957
	124.97

	2.Indirect Phaseout


	
	
	
	
	

	Several
	20
	0
	3,694,953
	2,997,498
	0




Source: Fund Secretariat 1998

However, a look at the overall picture of fund disbursal in Table 5 shows that only a small portion of the approved funds have been received by entrepreneurs so far. The flow of funds does not show a dramatic change over the previous year either, as is brought out by the following table. 
Table 6: Details of Funds Received in Dec.1994 and Dec.1995

(Cumulative)

	Details of Funds
	Dec. 1994
	Dec. 1995

	a. Funds Approved
	$11.5 million


	$20.00 million

	b. Funds Received
	$1.3 million


	$3.04 million



	c. No. of Activities

Approved
	31 projects


	68 projects



	d. No. of Activities Received Funds
	14 projects


	33 projects



	e. No.of Activities Deferred/Resubmitted


	6 projects
	8 projects




Source: Ozone Cell, 1996.

In terms of the rate of approval, there has been a substantial decline between 1994 and 1995. In 1994, 31 out of 36 projects proposed were approved, whereas in 1995, this declined to 38 out of 64 projects approved (Ozone Cell, 1996). According to the Ozone Cell, this decline in the rate of approval can be explained by the introduction of more stringent 
eligibility guidelines since March 1995. The records of the Fund Secretariat indicate that out of 49 projects submitted by India in 1997, 47 were approved.

Alongside, a number of other costs which are not included in the incremental cost calculation will have to be borne by the country. Some examples are the cost of additional land for project implementation, and the organisation of technical support services by industry associations (India Country Programme, 1993). It is to be noted that only India requested “land” in two projects. Some other impediments that influence the overall effectiveness of positive measures in the Montreal Protocol are discussed below:

(ii) Delays in Funding

Among the sectors which have received funds on time, such as the foam and aerosol industries, and certain members of the halon sector, some have already completed their switchover, and some others are actively involved in doing so. Most of the firms interviewed, however, had encountered delays and cuts in funding. For one, the procedure for sending the funding proposal was considered too indirect, since it had to go through a number of channels within India before being submitted to the Executive Committee of the Multilateral Fund. While the official time estimate for the procedure was four to six weeks, this process was stated to take no less than three months. Problems, according to policy makers, were more severe for small scale firms, which often had difficulties in even filling

out the lengthy form.

Delays were also found to occur in the process of receiving funds. Four firms in the RAC sector had projects pending for close to two years, and no concrete decision had been reached as yet regarding the status of their proposal. In addition, fund cuts prescribed by the Executive Committee were considered arbitrary on some occasions. As an example, it was stated that a preliminary estimate of the cost of conversion of compressors in the RAC sector was $107 40 per kg. However, the cost guideline suggested by the World Bank for the

conversion was a substantially lower $ 36 per kg, which was further reduced by the Executive Committee to $ 14 per kg (CII, 1996). Moreover, firms were of the opinion that technical experts, who appraised the techno-feasibility of projects for the implementing agencies, were not entirely cognisant of the circumstances prevailing in the affected sectors, leading to recommendations which were sometimes not in keeping with the adjustment needs of the firms.

Problems have also been encountered by firms interested in setting up halon-1301 recycling and banking facilities for fixed fire fighting units. This technology is essential for the country, since fixed fire fighting equipment is used by key sectors such as oil refineries, power generation and defence. Given the increasing scarcity and consequent high prices of halon-1301 in the international market, halon banking appears to be a crucial step towards bridging the gap between demand and supply. A project proposal for this was submitted to the Executive Committee, which is still pending, even though the needs of the sector are urgent. India has received a total of US$ 1,718,844 to convert nine manufacturers of fire extinguishers to ABC and CO2 agents and to prepare a halon sector strategy preparation which includes demonstration and evaluation of alternative technologies.

All the firms interviewed were of the strong opinion that without substantial support from the Multilateral Fund, phaseout in nations such as India would be very difficult. This was mainly because cash flows in the commercial market are limited, and financial institutions are unwilling to fund projects such as ODS phaseout, which are financially unviable.

(iii) The Eligibility Criteria

A number of eligibility criteria have been set up as part of the funding mechanism, and some of these inhibit phaseout in the Indian context. One such factor hampering effective phaseout is thatonly utilised capacity is eligible for financing from the Multilateral Fund. This affects especially the producers of CFCs, who are unable to utilise the capacity they had built up in the expectation of supply to non-Article 5 countries. In fact all the producers of CFCs stated that their capacity utilisation is no more than 50 percent, implying that half of their phaseout will not be financed by the Multilateral Fund. Similar experiences have been encountered by the RAC sector, which also operates well below capacity. For such sectors, a large chunk of the adjustment burden is therefore likely to fall on individual firms, without any external support from the Multilateral Fund. It is to be noted that “utilised capacity” in the context of CFC production was agreed to by the Executive Committee as are the parameters to be used in calculating the eligible compensation for closure of CFC plants (to estimate the lost profit)

The eligibility criteria also inhibit the access of several categories of firms to the Fund. In some cases,the excluded sectors are significant ODS users. The assembling industry, for instance, is ineligible for funding, although sectors such as the air conditioner manufacturing consists entirely of assembling units, with the exception of one large formal sector manufacturer. These assembling firms acquire air conditioner parts from other countries, and carry out their assembling and marketing within India. Excluding these enterprises from funding amounts to the exclusion of almost the entire sector, thereby rendering the funding

process less effective. The Committee is yet to receive a project emanating from the “assembling industry”

Another such example is the fire fighting equipment sector, which is not eligible for funding. These manufacturers often depend entirely on ODS based production and the lack of financial assistance to them has significantly inhibited a switchover. The segment of the industry which is eligible, is the halon producing sector, for which ODS based production amounts to no more than 5 percent of their entire business concerns (DIFR, 1994). Financial assistance to these firms is thus not as crucial as it is for fire fighting equipment manufacturers for whom the transition is a much more serious problem. These two sectors, i.e. air-conditioning and fire extinguishers together account for about 27% of total ODS consumed in India. The “fire fighting equipment sector” is eligible for funding and India has received funds for the conversion of nine halon fire extinguisher producers!

The Promotion of and Access to Alternative Technology

Access to technology at reasonable prices is an important element of the positive measures in the Montreal Protocol. However, several factors have inhibited the effective promotion of and access to ODS free technology. This part examines the funding aspect of technology transfer. Issues relating to IPRs are discussed in greater detail in the next Chapter.

One significant problem with accessing ODS-friendly technology is that the fund liability is limited to one technology transfer fee for substitute technology per country. Considering that the affected sectors in India are varied, and set up with different technologies suited to individual budgets and demand structures, it becomes difficult for the government to judge which enterprise should be given what substitute technology. Having a blanket technology purchase may thus be suitable for only a limited number of firms, reducing the effectiveness of the funding provision. The Executive Committee decided at its 17th Meeting:

(a) To ensure that technology transfer fees wherever possible were negotiated to cover groups of projects in which conversion was to take place;

(b) To negotiate the best possible terms when the technology in question was to be used at multiple locations;

(c) To append evidence of such negotiations to the project submissions” Another issue of concern is that the Multilateral Fund does not finance a switchover involving an upgrade of technology. In the Indian context, such a provision excludes a large number of firms, since many enterprises were set up in the 1960s and 1970s with European technology, which have not been upgraded since. In the international market, however, such technologies have become obsolete.Therefore any potential switchover would necessarily involve an updating of technology. For such enterprises, the possibility of accessing financial support in their phaseout process is thus effectively shut off. This is true only when the technology upgrade is advertent.

The most significant problem of funding a technology switchover in India relates to the development of indigenous technology. Given the high cost of accessing alternative technology from Article 2 countries, producers of ODS initiated a project to develop the technology for HFC 134a in India, for which financial assistance could not be obtained from the Multilateral Fund. However, the financing policies of the Multilateral Fund discouraged the funding of this project, with the result that the financial burden of developing indigenous technology for HFC 134a is being borne entirely by the ODS producers and the Indian government. This is discussed in greater detail in Part B of the study.

(4) OTHER ISSUES IN PHASEOUT

Besides trade and positive measures, other factors were found to have contributed to the decisions on phaseout. Among these were market forces, presence of multinationals in a sector, the economic viability of the alternative and the extent of small scale sector presence. 
It was found that in sectors where consumers were aware of the Protocol and the imminent phaseout, the demand for ozone friendly products was greater. In turn, firms in such sectors were keen to carry out the phaseout at the earliest possible in order to retain their market. In the halon sector, for instance, the most prominent consumer is the government, which has high awareness of the Montreal Protocol and its implications. As a result, all tender notices from the government specify a preference for non-ODS based fire-fighting equipment.

This has pushed firms to seriously contemplate and where feasible, effect a switch to ozone friendly production. A similar push has been encountered by firms catering to the international market. According to the members of the industry, the presence of transnational corporations (TNCs) is also of crucial importance in the phaseout decisionmaking. Multinationals often have an international policy on phaseout, which is also applicable to their activities in India. In addition, where such firms are involved in exporting ODS based products from India, there exists an additional incentive to use ozone friendly technologies and products. Moreover, considering the size of the Indian market, some TNCs have preferred to use ODS free products because it enables them to establish a place in CFC free products before domestic firms do so.

Availability of economically viable alternatives remains another important issue. In the industrial refrigerator and air conditioner sector, very few firms have made decisions with respect to phaseout. This has mainly been because the sector has yet to identify a viable alternative to CFCs. Firms in this segment stated that their decision to phaseout would get accelerated as further light is shed on possible ozone friendly alternatives.

Despite information dissemination efforts, decisions on phaseout made by small scale firms has been slow, if at all. This has been attributed to their very structure, which is conducive only towards planning for the short term, resulting in an inability to incorporate more long term implications into their decision making process. Besides, due to lack of adequate maintenance, their consumption of ODS tends to be higher per unit than in larger firms (CII, 1996).

(5) SUMMARY AND CONCLUSIONS

The present study focused broadly on the effectiveness of trade and positive measures in the Montreal Protocol, in the case of India. The effectiveness of trade provisions was assessed on the basis of whether or not these measures had led to participation, and subsequently, to the phaseout of ODS. In the Indian context, most users were found to procure their ODS domestically, while also catering primarily to the domestic market. Only two sectors, namely the  producers of CFCs and users of halons were largely dependent on the external market at the time of signing the Protocol. Therefore, ODS users in India being

mostly self reliant for sourcing their ODS and for their market, it reduced the relative importance of trade measures in inducing participation in the MEA has not been very significant.

On the other hand, the bait of positive measures such as the availability of funds and transfer of technology on fair and favourable terms was found to have been the main driving force behind the accession to the Protocol. India, along with China, was instrumental in calling for the creation of the MF, particularly to accommodate the needs of large producer countries, and only after the allocated funds were increased significantly did India join the Protocol, indicating the significance of funding in India's decision to participate in the MEA. This, along with the promise of technology transfer on fair and favourable terms, was expected to neutralise the economic burden of participation in the Protocol. In terms of phaseout, trade measures were found to have limited impact. Only the user sector for halon 1301, which was imported in its entirety until 1995-96, was found to be seriously affected by phaseout commitments that the supplier countries have taken. These factors had reduced the supply of halon 1301 and had escalated its price. Phaseout decisions in other sectors in India seemed more closely linked with funding and the availability of substitutes at affordable prices. Hence, while trade measures were found to have contributed to the decision to participate in the Montreal Protocol to some extent, phaseout decisions were more dependent on other factors. It is however, likely that there will be indirect effects of trade measures on both producers and users in the future, as export markets dry up for ODS producers. 
It was found that efforts at awareness creation had been reasonably successful, and that firms were basing their phaseout decisions on the information acquired from awareness creation drives. Similarly, for sectors acquiring their ODS domestically, and catering to the domestic market, a delayed phaseout deadline was found to be helpful. For sectors which depended on the external market, the effect of this measure was insignificant. The central issue of the effectiveness of positive measures, however, revolved around the paucity of funds available for phaseout activity. In sectors, such as foams, aerosols and RAC, where funds have already been made available, phaseout decisions were found to be concrete, and in many cases, well under way. However, in the large majority of cases, the effectiveness of the funding was limited, as only one sixth of the agreed incremental costs have been received by the country so far. Interviews with producer and user firms indicated that the

process for fund acquisition was long, and often the available funds were inadequate for the phaseout activity. Decisions on phaseout and long term corporate planning were affected negatively, sometimes to the extent of discouraging firms from phasing out all together. In the absence of technology transfer on fair and most favourable terms from Article 2 countries, Indian producers have considered the indigenous development of alternative technology to be the only solution. However, here too the financial mechanism has not been effective either in facilitating a technology transfer or in financially supporting the effort at technology development within the country.

Therefore, the experience of India clearly demonstrates that positive measures were more significant in the decisions to phaseout and further compliance will be extremely difficult without adequate financial support from the Multilateral Fund. 
Additional funds towards indigenous technology building and the transfer of appropriate technology are of crucial importance in the phaseout process. This issue forms the core of Part B.
