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Abstract

Peste des petits ruminants (PPR) is one of the most important viral diseases

of goats and sheep. The disease is endemic in several parts of Asia and

Africa and causes huge losses. A PPR vaccine has been developed in

India which is effective and provides lifetime immunity to the target species.

The vaccine is the only way to combat the disease by controlling and

subsequently eradicating it. This paper has assessed the probable economic

impact of this vaccine. The probable economic losses due to mortality of

adult population alone because of this disease have been estimated at Rs

169.42 million.The costs of PPR vaccine production at commercial scale

have also been worked out. Manufacturing costs of a single dose is reported

to be Re 0.58 only. The benefit-cost ratio has been estimated to be 2.25.

The vaccine if used in an effective manner, can control the disease and

eradicate it subsequently from the country, maybe in a decade or so.

Introduction

Peste des petits ruminants (PPR) is an acute, febrile, viral disease of

small ruminants. The PPR was first described in West Africa (Gargadennec

and Lalanne, 1942) and characterized by necrotizing and erosive stomatitis,

enteritis and pneumonia (Ismail et al., 1995). In India, this disease was first

reported from Tamil Nadu in 1987 (Shaila et al., 1989) and the disease

continued for 4 to 5 years in the south Indian states, after which it became

endemic in the country (Shaila et al., 1990, Mondal et al., 1995; Joshi et

al., 1996; Nanda et al., 1996; Majumder, 1997; Nayak, et al., 1997, Dhar et

al., 1997). Small ruminants are most susceptible to PPR; however, only

one outbreak has been reported in Indian buffaloes so far. India has

approximately 200 million small ruminants and PPR is responsible for high

mortality in this susceptible population, which may reach 50% or even
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more (Abu-Elzein et al., 1990; Joshi et al., 1996), thereby leading to huge
economic losses. PPR is thus one of the main constraints to improving the
production potential of small ruminants.

Until now no suitable vaccine was available for the control of PPR
virus infection in the country, except one, which uses an attenuated virus of
African origin (Diallo et al., 1989). Recently, Indian Veterinary Research
Institute, Mukteswar, has succeeded in developing a live attenuated vaccine
that uses an Indian isolate ofPPR virus. The vaccine has undergone extensive
field trials. About 90% of the animals have been found to have protective
levels of antibodies under field conditions. This vaccine has been tried on
approximately 3,00,000 small ruminants and is likely to become available
for mass vaccination soon.

Methodology

The economic losses due to disease were calculated using the modified
methodology given by Olukon and David-West (1981). The procedure used
was as follows:

Economic losses due
to mortality

Susceptible population x Incidence rate x Adult
percentage of the population x Mortality rate
x (Market value of animal — Value of hide of
animal)

The cost of commercial production of vaccine was calculated using
the guidelines provided by National Research Development Corporation
(NRDC), Govt. of India, New Delhi.

Results and Discussion

Economic Losses due to PPR Disease

The disease causes huge economic losses owing to its severity and
infectious nature. The disease is endemic in our country as per the annual
disease status report of OIE (Table 1). The average annual mortality/fatality
rate of the disease was found around 21.92 per cent. The incidence rate
was also quite high, thus the mortality losses alone can cause huge economic
losses. Thus, the very livelihood of the poor landless and marginal farmers,
dependent upon the goat and sheep, is at stake. The economic losses due to
the PPR disease were calculated using the methods suggested by Olukon
and David-West (1981). The assumptions made in these calculations are
given in Table 2. The total economic losses due to mortality alone were
worked out to be Rs 169.42 million a year. If we incorporate the opportunity
cost of the disease, cost of veterinary aids, kid mortality and production
losses of milk and wool, this figure will move to a much higher side.
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Table 1. Annual disease status of India for (PPR)

Year
Outbreaks

Number of
Cases Deaths

2003 623 32933 6183

2002 76 7091 1370

2001 319 35078 5468

2000 86 3131 724

1999 248 19255 4106

1998 193 9309 2859

1997 81 3406 834

1996 26 1510 334

Source: http://www.oie.int assessed in July 2004

Table 2. Parameters of assumption used

Parameters Probability

Size of population exposed to PPR disease, million 137.62

Incidence rate, % 37.3

Adult percentage of population 36

Mortality rate, % 21.92

Market value of adult animal, Rs 500

Value of hide from carcasses, Rs 150

Cost of Vaccine Development

The vaccine was developed in the year 2000 with a cost of Rs 40 lakh.

The cost of production of one dose of vaccine on commercial scales was

worked out to be Re 0.59 only. This vaccine can be sold @ Rs 1.50 per

dose with a sufficient marketing margin. The cost of production was

calculated as per the guidelines provided by National Research Development

Corporation, New Delhi. This format has been especially designed for

commercial exploitation of technologies under Indian conditions which

take into account the detailed techno-economic parameters. The cost of

production of this technology was broadly calculated under the project

and manufacturing costs. Cost of project included cost of land, cost of

plant/building equipment and margin money for working capital, whereas

manufacturing cost involved, costs of raw materials, labour, electricity,

depreciation, interest, taxes, overheads, general expenses, and cost of

maintenance and repairs.

The details of capital investment for the commercial production of PPR

vaccine are given in Table 3. The total requirement of capital for vaccine

production having a plant capacity 20 million doses was worked out as
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Table 3. Capital investment in the PPR vaccine production

Item Amount (Rs in lakhs)

Fixed capital on building
Plant equipment
Auxiliary services, service equipments and
miscellaneous fixed assets
Technology fees and engineering supervision
Contingency
Total fixed capital
Margin money for working capital
Cost of technology transfer
Total cost of project

15
88
2

5
9

103
16
40
175

Table 4. Manufacturing cost of PPR vaccine

Item-wise costs Amount (Rs in lakhs)

Raw materials
Utilities (Electric power)
Labour & supervision
Maintenance & repairs
Operating supplies
Taxes and insurance
Plant overheads
General expenses
Depreciation
Total manufacturing cost

9.42
18.00
4.00
5.05
0.75
2.0

4.50
30.0
10.55
11737

Rs 175 lakh. The major component of this cost is the equipment costs. The
total costs on vaccine (200 million doses) manufacturing were estimated as
Rs 117.37 lakh, as given in Table 4. The profitability of the vaccine
production will be as follows:

• Per unit cost of manufacturing : Rs 0.59
• Number of doses
• Selling price per unit
• Gross annual income
• Total cost of production
• Annual returns

(Selling price — Cost of production
• Tax on earnings
• Net returns on investment

200 million
Rs 1.50
Rs 300 lakh
Rs 117.37 lakh
Rs 182.63 lakh

Rs 54.8 lakh (@ 30%)
. 73.04%

The profitability parameters suggested that the investment on vaccine
production will be a profitable enterprise on economic criteria.
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Impact

The figures for probable economic losses due to PPR and manufacturing
costs of the commercial vaccine clearly show the necessity of its production.
As per the OIE pathways of disease control strategy for List- A diseases,
mass vaccination is the best method. To control the PPR disease through
mass vaccination strategy, which is the only available and feasible way, the
tentative cost of vaccine per annum for target population of 50 million
adult goats and sheep was worked out as Rs 75 million. Therefore, the cost
versus loss over a five-year plan period could be:

Estimated annual financial losses due to
the disease (mortality losses only)

Estimated annual cost of vaccine for
50 million adult goats and sheep = Rs 75 million

Assuming the rate of discount at 10 per cent per annum, the benefit
cost ratio comes out as 2.25. Thus, we can say that the vaccine developed
by TVRI, if used in an effective manner, can help in avoiding annual losses
due to mortality of adult target species worth Rs 169.42 million with a.cost
of Rs 75 million per year on vaccine.

= Rs 169.42 million
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