
INDICATIVE OUTLINES OF THE SUBJECTS SELECTED FOR
DISCUSSION AT THE FIFTYSECOND ANNUAL CONFERENCE

OF THE INDIAN SOCIETY OF AGRICULTURAL ECONOMICS

SUBJECY IF

INPUT USE EFFICIENCY IN INDIAN AGRICULTURE

A. Conceptual problems: Factor Productivity, Total factor

productivity. problems of Measurement. Efficiency: Concept and

measursment. the focus of efficiency may be different from the

private use efficiency in those inputs which are highly subsidis-
ed, e@.g., surface irrigation. Alternative concepts of irrigation
efficiency may be evolved/used.

B. Factors influencing input use efficiency

1. Role of complementary and supplementary inputs.
2. Role of Knowledge.
3. Institutional factors: Size of holding, production

relations. "

4. Extension and input use efficiency.
5. Delivary system: Role of Credit and availability

of inputs.
6. Pricing of inputs and cutput.
7. Pisk as a. factor affecting use efficiency.

Besides a general discussion on these issues the analysis
may focus on two of the critical inputs, viz., Fertilisers and

irrigation.

Fertiliser Use Efficiency: Fertiliser use efficiency may be

measured in terms of the fertiliser responses generated in a

region. The norms for the fertiliser productivity are set by the

scientific experiments under controlled conditions (model

Agronemic Trials). However the responses derived from the semi

controlled ‘Experiments on Cultivators Fields’ (ECF) of the All

India Coordinated Agronomic Project shauld better serve as the

norm for measuring fertiliser use efficiency under the field

conditions. One may analyse the divergence between responses

derived under field conditions and those derived either from the

Model Agronomic ‘Trials or those derived from ECF. Data from

various ICAR research projects including Operational Research

Projects and lab to Land programmes; and the Cost of Cultivation

surveys besides many state level surveys could be used to answer

many of the questions concerning fertiliser use and its

efficiency.

Concern has been voiced since the beginning of the eighties
that high fertiliser consuming areas of Punjab, Haryana, Coastal

Andhra Pradesh and Tamil Nadu are operating at a very low level

of fertiliser productivity after reaching saturation in their

consumption level. The overall use efficiency could therefore he
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increased by shifting the fertiliser consumption pattern to areas

of low consumption. This may not have happened and consumption
in low consumption areas may have failed to pick up due to lower
fertiliser responses even in irrigated conditions. On the other

hand, high consumption areas could further expand fertiliser

consumption by impreving its use efficiency through accumulated

knowledge on fertiliser application/package. Analysis in this
context may be attempted on estimating (i) Fertiliser responses

by crops/varieties under irrigated and unirrigated conditions in
different agro-climatic regions and (ii) Factors influencing
fertiliser responses. Besides such physical factors as soil,
drainage and irrigation conditions, balanced application of

fertilisers may be explored.

Manures contribute a sizable proportion of the nutrients’

supply in India and are more balanced in its nutrient composit-
icn. The extent of complementarity/substitution helween manures

and chemical fertilisers may be studied.

Shifts in fertiliser response curves over time (trends in
use efficiency in different agro-climatic regions, wheter

increasing, constant or declining). Role of knowledge. Role of

Extension Services and Soil Testing facilities in improving

fertiliser use efficiency.

Irrigation Efficiency: The Issues related to Irrigation may be

addressed at the following levels.

System level - large irrigation systems vs small and medium

systems.

- Gravity flow vs. lift irrigation systems -
The conjunctive use of water

ii. Coaveyance level - Conveyance, distribution and field

application efficiencies.

Farm level: Efficiency issues related to Intensive vs

extensive irrigation.

iv. Distributive Efficiency (Equity) - Trade off between equity
and productivity.

SUBJECT IT
NEW TRADE AND INDUSTRIAL POLICY

AGRICULTURAL POLICY IN THE LIGHT OF NEW TRAI

The restructuring process in Indian economy broadly aims at

two things; one, gradually opening up the economy both to global

challenges as also to market forces at home; and two, restructure
the Folicies that are financially unsustainable without

government support. is against this background that we must



ss the significance of various policies prevailing in the
ltural sector, and examine the pros and cons of possikrle
atives that would be compatible with the new trade and

dustrial policies. It necessitates an examination of agricult-
al penolicy at least on three fronts, and paper writers may keep

issues in mind while writing their papers:th

1. fha existing trade policy environment in agricuitural
sector, and its impact on domestic production, prices, farm
inzomes and investments, on government budgets, Balance of
b 1. Recount, ete. (The policy envirenment may include both
domestic and external fronts, with focus on government
controls/interveantians in terms of monopoly procurement and
jeviee on the one hand and import/export controls, minimum export
quotas, minimum export prices, etc., on the other. One may look
at these on cemmodity-specific basis, and even region-specific,

copending
upon _the |

nature of policies being followed by
India.)

2. In the process of restructuring, if the role of government
ltural trade is limited only to providing support prices
r stocking operations, what should be the level of these
ad stocks, and what sort of trade reforms one would like
in the agricultural sector? Wnet institutional changes
ceesary for the success of these trade reforms, i.e.,

what wou) be the role of institutions like FCI, STC, . various
Commosity Boards, etc., in this restructuring process? What are

the penefits and costs of public distribution system in its
present form? Should it continue as it is or be drastically

tured, or even abandoned? What are the likely
ions >f thes on the farm economy in terms of its

allocation of resources, growth, cropping patterns,
capital formation, etc. In particular, identification of the
commodities that would be able to withstand and prosper in the

giobai/market forces environment, i.e., where do we have

comparative advantage sc that those commodity sectors can be

cpened up first, while for others "precautionary measures are

fe

plac

taken up in aavance

3. Pricing of agricultural inputs, especially fertilisers,
“anal waters, electricity and credit. it is well known that
there are sizable subsidies on these inputs. Interesting
questions to explore on this front would be the relative
distribution of these subsidies (across states and size-classes
ef farmers); their incidence, i.e., wno finally benefit from

these subsidies; their impact on efficiency in resource use,

environment, budgetary finances and investment in agriculture;
whet would happen to growth in agriculture if these inputs are

priceé to recover their costs and increased resources with

Government are ploughed back as direct investments in

agricultural research and development, 45 aiso in rural
infrastructure? What institutional arrangements would be

necessary for better cost recovery of these inmts?

?



These are broadly the thrust areas in agricultural policy
that need to be explored with high priority, especially at a tine
when the Indian economy is passing through a phase of transition.
However, it would also be interesting to have papers that spoil
out the government policies that directiy interfere with the
farmers' freedom of choice to grow any commodity and thus make

the production basket different from what it would be otherwise.
The idea behind all these issues is to re-examine the role of the
state in the agricultural sector as minutely as possible.

SUBJECT IIT

TRIBAL AND HILL ECONCMY

Le The tribal economy in India has been studied mainly by
aéministraters, anthropologists and sociologists. While the
administrators have described the _evolution of institutional
arrangements and rights on farm land and forests of the tribals,
the anthropologists and sociologists have described and analysed
the economic activities of the tribals in their respective
ecological settings besides their family and social organisations
and mores. These can be good starting points for economists
examining tribal economy.

2. Tribals in India live in different ecological settings.
Some are in the Himalayan hill ranges, some others in the Nilgiri

areas. Hot the bulk lives in tne central Indian belt
spreading trom the east to the west. These live in different
settings: some in hills with reasonable . rest covers, other on

hills and hill slopes which are to-day largely bare, and still
others in settled agriculture in the plains. Some, in arid and

semi-arid regions, are essentially cependent on grazing iands,
yhich makes them nomadic in their socio-economic organisation.
Differences in ecological setting and resource endowment result
in differert production organisations, employment patterns and

earnings. it would ke instructive to have papers relating to the

economic organisation, production efficiency, allocation of
jabour and other resources amongst different productive activit-
ies and their rationale, relating to tribal households in cne or

more ecologically differentiabie region. Such analysis may hoiad

out pointers at the directions that policies for reorganisation
might usefully take.

3. Shifting cultivation has been very widely practised by the

tribals traditionally living in hilly regions with forest cover.

The duration of the cycle over which land is first put to

cultivation ana tnen left for forest to grow before another round

of cultivation starts on it, has become smaller over time.

Empirical data for any specific region or village, showing how,

over time, the cycle has shortened and the impact of this on

productivity of the land, would be instructive. Similarly, it
would be useful to know if the crop-pattern or crop-mix in the
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shifting cultivation land has changed along with the shortening
of the cycle, and, if so, to what effect. Furthermore, time

G@isposition of the tribal household on the shifting cultivation
land ig necessary to understand what proportion of the total time

devoted to such cultivation is during the main cropping season

and how much in the non-cropping season for preparation of land
for the crop. There may be a lesson there for an approach to

wean tribals away from shifting cultivation.

Efferts have been made by state governments since the
nineteen to resettle tribals in settled cultivation away

from shifting cultivation areas. Most such experiments have

largely failed. systematic examination of such experiments - the
failures and the successes ~ would hold out lessons for the

policy makers in this matter.

Attempts may be made to compare the productivity of land and

labour in shifting cultivation, with the productivity of similar

land put to sylviculture like fuelwood, bamboo, timber, and

to some horticultural crops. If the latter are demonstrably more

productive for the land and labour put in, it would raise
questions about the available land with the tribal households,
the land that may be or should be made available from the forest/
revenue departments and the path to initiating the tribals into

suct type of plantation farming. Specific case studies would

nelp empirically demonstrate the propositions. In this context,
microstudies of successful and unsuccessful ‘tree-patta' schemes

in case of tribals would be welcome.

4. Any technologically impreved crops and cropping practices
suitable for tribal agriculture specific to a region, may be

examined first on the basis of experimental resulta and next on

the farmers' fields. The extent of their extension and the

reasons for success or failure should he gone into.

5. The absence of the minimum infrastructure facility, like

all-weather roads and an easily accessible market place is a

ai
Peragusehang

characteristic of many tribal villages compared to
’ others mparisgon of both productidn pattern as well as prices
received foe produce sold in such villages with similarly endowed

tribal villages having such infrastructure facilities will high-

light the imgortance of such infrastructure facilities.

The most important source of exploitation of tribals ig not

n@ but narketing of produce and moneylending, the two often

oing together. Empirical studies showing the prices received by

tribal producers for their own farm products as well as the minor

forest produce collected by them, in the viilage or in the

«2

nearest ‘hat’, compared to the price of it in the market towns in

a free market situation would be useful in examining the problen.
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Many state governments have set up marketing organisations S

for purchase of tribals’ products. Voluntary organisations and

self-help groups have also been organising this activity in

certian tribal pockets. The comparison of the costs of such

marketing organisations including the subsidy, if any, and the

returns to the tribal household in these different types of

organisations would bring out the sources of strength and

weakness of such agencies.
,

7. Most tribal villages have no proper credit institutions

Servicing them, except LAMPS in some areas. The effective

interest rates charged by the local trader-cum-moneylender, the

LAMPS or such other institutions and the local self-help groups

or voluntary agencies, wherever functioning, would be necessary

to bring out the requirements of successful credit institutions .

in tribal areas.

8. Certain tribal groups depend on animal husbandry, in which ;

the animals are taken out for grazing over vast areas, leading to /
a nomadic existance. Their economyis different, and deserves

separate analysis.
'

,

9. While in many parts of the Central tribal belt of India,

land, whether legally or illegally, is under individual (or

family) ownership/occupation, in the north-eastern region

communal (village) ownership of land is still the system. A

careful examination of the method of allocation of land to the

village households, the nature and extent of investment in land,

the pattern~ of technological improvement in the use of the

household cultivated and the communally operated lands for crops

and/or forest, requires serious attention. Empirical assessment '

of the strengths and weaknesses of such organisation should lead

to propositions about improvements in it.
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[TB 13] TABLE 13 : FOOD SECURITY ,

Food Daity Daily Food import Cereal Food
Production calorie calorie Gependency imports, aid in
per capita supply supply ratio (1,000 cereals
index per per capita (%)

~
metric (1,000

(1979-81 = 100) capita (as % of tons} metric
requirements) tons)

» *
HO ,

RANK 1988-90 1988-90 1988-00 1960-71 1986-88 1990 1989-90

High human development

1 Canada 108 3,242 122 40 -
2 Japan 101 2,021 428 27,008 ye3 Norway 100 3,221 120 379 ae
4 Switzerland 101 3,508 130 450
§ Sweden 99 2,978 WW 116
6 USA 92 3,642 138 . 2,217
7 Australia 95 3,302 124 . 41
8& France 103 3,593 143 . 922
9 Netherlands 111 3,078 114 6,899
10 United Kingdom 105 3,270 1d 3,084
11° Iceland " 3,473 o
12 Germany 112 3,472 ” 5,389
13. Denmark 126 3,630 138 149
14 Finland 105 3,066 413 46
16 Austia 106 3,486 133 92
16 Belgium 108 . 149 4,597
17 New Zealand 102 3,461 13 279
18 Israel 95 3,220 125 1,802
19 Luxembourg . . . . .
20 Barbados " 3,217 128 73.7 74.0 ”
21° italy 94 3,408 130 ” . 6,609
22. Ireland 109 3,952 187 37
23 Spain 112 3,472 141 . . 3,020
24 Hong Kong 80 2,860 125 105.7 120.3 754
25 Cyprus ” . . “ 498
26 Greece 103 3,775 181 588
27 Czechoslovakia 119 3,574 145 205
28 Hungary 113 3,608 137 . 503
29 Uru 109 2,588 101 9.0 12.0 55
30 Trinidad and Tobago 87 2,770 114 73.0 80.9 205
31 Bahamas “ 2,777 “ 74.9 60.1 ” ”
32 Poland 109 3,426 1M . . 1,550 1,582
34 Korea, Rep. of ” 2,826 120 28.4 49.5 9,087 “
35 Bulgaria 96 3,605 148 . 475 .
36 Chile 113 2,484 102 23.6 9.0 247 4
38 Malta ” 3,169 .
39 Portugal 106 3,342 136 . “ 1,725
40 Singapore oo 3,121 1% 221.6 39.4 737
41 Brunei Darussalam . 2,858 . 89.1 91.9 - .
42 Costa Rica 91 2,711 121 24.3 22.9 326 60
43° Argentina 93 3,068 131 1.2 0.5 4 "
44 Venezuela 96 2,443 99 33.6 41.4 1,603
45 Kuwait . 3,043 130 116.9 80.7 42746 Mexico 102 3,062 31 3.2 16.7 7,048 341

Page1



08-Dec-—92

(TB 13]

HO!
RANK

47 Qatar

Medium human development
Excluding China

48 Mauritius
49 Albania
50 Bahrain
51 Malaysia
52 Dominica
53 Antigua& Barbuda
54 Grenada
§§ Colombia
56 Suriname
$7 UnitedArab Emirates
58 Seychelles
59 Brazil
60 Romania
61 Cuba
62 Panama
63 Jamaica
64 Fiji
65 Saint Lucia
66 Saint Vincent
67 Saudi Arabia
68 Saint Kitts & Nevis
69 Thailand
70 South Africa
71 Turkey
72 Syrian Arab Rep.
73 Belize
74 Libyan Arab Jamahiriya
75 Korea, Dem. Rep.of
70 “Sri Lanka
77 Ecuador
78 Pamguay
79 China
80 Philippines
81 Peru
82 Oman
83 Dominican Rep.
84 Samoa
85 Img
86 Jordan
87 Tunisia
88 Mongolia

.
Oo

TABLE 13 : FOOD SECURITY

Food
production
per capita
index

(1979-81 = 100)

1988-90

Table 13

(2) (3) (4) (5) ©) ”ft oe
Ps

na

D D Pté«éi at D

Daily Daily Food import Cereal Food
calorie calorie Gependency imports aid in
supply supply ratio (1,000 cereals
per per capita (%) metric (1,000

capita (as % of o—---=---- tons) metric
requirements) tons)

1988-90 1988~90 1969-71 1986-88 1090 1989-90

a

100 2,897 128 75.7 77.6 210 4,
92 . 107 148 .
147 2,071 120 47.7 587 2,582 1

2,911 100 49.8 567 “
2,307 B42 78.9

104 2,459 106 93 124 880 7
2,436 . 35.3 325 “
3,285 154 1147 98.0 576

“ 2,356 100 83.9 90.9 “ .
115 2,730 114 46 5.1 3,421 20
. 3,084 116 . . “ .. 3,129 135 495 47.2 . “

90 2,209 98 19.7 22.8 125 1

95 2,558 114 61.0 663 262 165
2,769 108 . .
2,424 102 50.6 67.1

. 2,460 99 58.4 88.0 “ .
189 2,929 121 636 81.8 6,273 .. 2,435 . 60.9. 50.8 . “
106 2,280 103 15 2.6 387 95
87 3,133 128 6.9 9.0 876 .
97 3,196 127 35 5.2 3,177 13
80 3,122 126 32.0 204 2,001 22
“ 2,575 114 539 423 . “

78 3,203 140 68.2 72.7 2,200
106 2,843 121 7A 35 . .
87 2,246 101 40.3 26.7 996 231
100 2,300 105 72 (124 474 38
116 2,684 116 6.4 15 2 3
133 2,641 112 17 38 13,719 84
84 2,341 104 9.4 6.1 2,545 59
100 2,037 87 189 30.2 4,662 104

90 2,310 102 17.4 96.4 662 6
2,605 219 249

92 . 128 . . 2,834 .
100 . 110 60.8 9862 1,404 250
87 3,122 134 40.7 69.3 1,430 479
86 2,361 97 27.4 2.6 57 “

Page 2
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[TB 13] TABLE 13 : FOOD SECUATY °
.

Food Daily Daily Food import Cereal Food
production calorie calorie dependency imports aidin.
per capita supply supply ratio (1,000 cereals
index per per capita (%) metric (1,000

(1979-81 = 100) capita {as % of -——— tons) metric
requirements) tons)

HO ‘
:

RANK 1988-90 1988-90 1988~90 1060-71 1986-85 1980 1989-90
89 Lebanon 135 “ 127 . . 356 16 ’
80 Iran, islamic Rep. of 104 . 126 ” ” 6,250 22
91 Gabon 84 . 104 19.9 34.0 57 . -*
92 Guyana “ 2,495 108 a ” §3 63
93 Vanuatu “ 2,736 ” 29.9 20.2 "
94 Botswana 7 2,260 97 49.4 83.7 87 5
96 Algeria 96 2,944 123 32.1 70.7 5,185 11

Low human development
Excluding India

96 El Salvador 97 . 102 . " 176 24997 Nicaragua 58 ” 0 11.4 22.6 177 57
98 Indonesia 123 2,605 121 46 5.4 1,828 x”99 Maldives . ” 680 64.8 79.9 . .

100 Guatemala a 2,254 103 1.2 15.5 383 156101 Honduras
8&3 2,210 98 11.6 14.6 162 134102 Viet Nam 127 " 103 19.7 3.4 204 72103 Swaziland ” 2,634 105 27.4 36.4 o ”

104 Cape Verde . 2,778 125 80.0 66.2
105 Solomon Islands i 2,278 84 ” ” » ”
106 Morocco 128 3,031 125 18.2 28.1 1,578 210
107 Lesotho 86 2,121 93 32.4 §2.3 97 x
108 Zimbabwe O4 2,256 94 5.5 4.7 83 13
109 Bolivia 109 2,013 34 20.4 17.8 147 93110 Egypt 118 3,310 132 18.6 46.2 8,580 1,210
111. Myanmar 93 2,454 114 1.0 0.4 + .
112 Sao Tome & Principe . 2,153 103 §2.4 43.1 . .
113. Congo 4 2,205 103 12.9 28.2 94 7
114 Kenya 106 2,064 89 7.2 10.8 188 62115 Madagascar 88 2,156 95 4.6 7.4 183 3
116 Papua New Guinea 103 “ 114 19.6 25.5 222 0
117 Zambia 103 2,016 87 22.1 14.1 100 3
118 Cameroon 89 2,208 95 7.0 14.2 398 ‘
119 Ghana o7 2,144 93 12.8 9.9 337 73
120 Pakistan 101 2,280 99 3.6 13.7 2,048 428
121 India 119 2,229 101 2.8 3.4 447 456122 Namibia a3 . a . “ ” 4
123 Cote d'ivoire 101 2,568 111 14,9 20.5 502 26
124 Haiti 94 2,005 89 v.41 16.5 236 179
$25 Comoros " 1,760 90 27.8 3.7 25 2
126 Tanzania, U. Rep. of 68 2,195 95 46 44 73 22127 Zaire 97 2,18 96 48 5.7 336 107
128 Nigeria 106 2,200 93 2.9 6.7 502 .

a iw
S54 20129 Lao People’s Dem. Rep. 114

130 Yemen ” 28.7 62.1 2,001
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(1) ) (3) (4) )] (6)ee ae ae ee
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{TB 13] TABLE 3 : FOOD SECURITY

Food Daily Daily Food Import Cereal Food
production calorie calorle dependency imports

- aid ine
per capita supply supply ratio (1,000 cereals
Index per per capita . (%) metric {1,000

(1979-81=100) capita (as % of tonsa) metric *
requirements) tons)

,

HDI *
RANK 1988-90 1988-90 1988-90 1969-71 1986-88 1990 1989~90

131 Liberia 84 2,259 98 19.2 24.0 70 28
132 Togo 88 2,269 9 5.5 17.8 111 "4
133 Uganda 95 2,178 93 23° «14 7 38 ®
134 Rwanda 7 1,913 82 2.2 6.6 21 7
135 Bangladesh 96 2,037 88 8.4 12.6 1,726 1,134
136 Cambodia 165 ” 96 . - 20 1
137 Senegal 102 2,322 98 31.7 30.2 §34 61
138 Ethiopia 84 . 73 “ . 687 538
139 Angola 81 . 80 . 272 113
140 Nepal 115 2,205 100 0.3 3.0 21 8
141 Malawi 83 2,040 88 46 2.7 115 175
142 Burundi 92 4,048 64 1.8 3.8 7 2
143 Equatorial Guinea . . . . “ "1 1

144 Central African Rep. a1 1,846 a2 6.1 a7 37 4
145 Sudan 71 2,043 87 9.8 14,5 586 335
146 Mozambique 81 1,805 7 o . 416 493
147 Bhutan 3 ws 128 ” . 11 6
148 Mauritania 85 2,447 106 33.9 §7.2 205 72
149 Benin 112 2,383 104 48 9.3 126 13
150 Chad 8s . 73 3.8 45 % 27
151 Somalia o4 1,874 81 13.1 23.7 194 90
152 Guinea-Bissau " ” 97 24.4 18.2 52 14
153 Djibouti ” “ . “ “ 44 6
154 Gambia + 2,200 103 19.8 §5.4 95 1
155 Mali 97 2,259 96 6.0 9.3 61 38
156 Niger 714 2,239 95 2.0 7.4 86 35
187 Burkina Faso 114 2,219 94 3.7 9.6 145 44
188 Afghanistan 85 . 72 . 322 145
159 Sierra Leone 89 1,899 83 16.1 20.1 146 37
160 Guinea 87 2,242 97 47 16.2 210 25

Armenia . . . . “ .
Azerbaijan
Belarus
Eatonia
Georgia
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Moldova
Russia
Tajikistan
Turkmenistan
Ukraine
Uzbekistan
Bosnia—Hercegovina
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(TB 13] TABLE 3 : FOOD SECUATY a

Food Daity Daily Food import Cereal Food
Production calorie calorie dependency imports aid ine
per capita supply supply ratio (1,000 cereals
Index per per capita (%) metric (1,000

(1979-81=100) capita {as % of tons) metric arequirements) tons) _

HDI
5RANK 1988-90 1988-90

1988-93.
1960-71 1986-88 1900 1989-90

x
Croatia ,

Macedonia
Montenegro
Serbia
Slovenia .
Liechtenstein “ ” . ” “ @San Marino a . . ”
Marshall Islands
Micronesia, Fed. St. of

Sources:
(1) WDR82 Table 4 (disk)
(2) FAO YB91 Table 106 (Germany =FRG)Syuk ¢ ey fle Coutds — (9) SWC 93 Table 2 (asi.

; . e (4) FAO (calc?)Ofidre 2 ey (5) FAO (eat)
(0) WOR 92 Table 4 (disk) (C)/WBSDI 92 (disk).
(7) WOR 92 Table 4 (disk) (C)WBSDI 92 (disk.



UNITED NATIONS
uNEP ENVIRONMENT PROGRAMME UNEP Environment Brief No. 3

Tropical forests cover 23percent of the Earth’s land surface. But they are fast disappearing:
closed forests at the rate of 7.5 million hectares a year, and open forests at 3.8 million hectares a year. The
livelihoods ofmillions of the rural poor depend on forest resources— as does the genetic diversity on which
many of the world’s industries and agricultural crop strains are based. Better forest conservation and

:

management is urgently required.

Key facts
—

tropical forests cover 2998 million hectares of
the Earth's surface but have been rapidly
depleted over the past century;

according to one estimate, at least 225 million
hectares of these tropical forests will be cleared
or degraded by the end of the century:
at present rates, nine developing countries will
have exhausted their broadleaved forests
within 15 years and a further 13 within 40
years;
the main cause of deforestation is the need to
expand agricultural land —though logging
often leads indirectly to deforestation by
opening up previously inaccessible areas;

temperate forests cover 18% of the Earth's
surface. Although only a small part of the
temperate forests can be characterized as
natural forests, the temperate forests also play
an important role in watershed protection,
stabilization of the regional and global climate,
conservation of biological diversity and in
providing raw materials for industries:

the temperate forests in developed countries
are mainly threatened by air pollution and acid
rain which are assumed to cause forest dieback
in parts of Europe and North America,

the destruction and degradation of forests has
widespread implications for human society;

although 33 developing countries are
currently net exporters of forest products, only

|

10 are expected to be so by the year
deforestation also threatens the natural
balance of upland watersheds and deprives
the world of the genetic diversity on which it
ultimately depends;
forests can store from 20 to 100 times more
carbon than other vegetation on the same
land area — or around 30 to 60 tons of carpon
per hectare. The current destruction of
forests may be contributing up to 30% of the
carbon dioxide, nitrogen oxides, being
released into the atmosphere. Conversely,
large-scale reforestation could help to slow or
halt the current trend in global warming
caused by the release of carbon dioxide,
methane and chlorofluorocarbons (CFCs) into
the atmosphere;
local attempts to protect and manage the
forest and establish new plantations, have
been successful in many countries—though
not yet on a significant global scale;

rural women—many ofwhose families depend
heavily on forest or tree products—have
proved to be powerful allies in conservation
programmes; non-governmental organizations
have proved most effective in implementing
projects at the grassroots level.



How fast are the forests disappearing

The European countries have more
forests now than they had a century
ago. True, much of it consists of
single species of conifers rather than
the mixed deciduous forest that has
been replaced: and it is also true
that in many areas of Europe acid
rain and air pollution are now
threatening large areas of long-
established woodlands. But the fact
that many areas of Europe, once
severely deforested, have been
replanted proves that trees can be
replaced, even if the original forest
ecosystem cannot.

The situation in the developing
countries, home to nearly all the
world’s tropical forests, a category
that includes dry forest, rain forest,
cloud forest, and swamp and
mangrove forest, is unfortunately
more gloomy.

Together, these closed forests
cover some 1200 million hectares, an
area about two-thirds the size of
South America; they can also
contain nearly half of the world’s
species of plants and animals.

Where the forests are

Tropical forests are very unevenly
distributed among the developing

countries. If both closed and open
tropical forests (those with a canopy
that covers more than 10 percent of
the ground) are included, Brazil has
26.8 percent, Zaire 9.2 percent and
Indonesia 6.1 percent. Peru, Angola,
Bolivia and India each has about 3
percent. The rest is distributed
among some 120 other tropical
countries and colonies.

Until the 1980s, no one knew
with any accuracy how fast tropical
forests were disappearing. One
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authority suggested 5.6 million -

hectares a year; another, the US
National Academy of Sciences,
suggested 20 million hectares a year.
Finally, a joint effort by UNEP and
the Food and Agriculture

Organization made a systematic
study of the problem (see box below):
their conclusions were that closed
forest was disappearing at 7.5
million hectares a year and open
forest at 3.8 million hectares a year.
A new FAO assessment is currently
being revised and is expected to be
ready by 1992.

Where destruction is worst...

Tropical forests have already been
greatly reduced in area, and the
destruction continues. But the
relative rate of destruction is still
small. Furthermore, it varies greatly
from country to country. though
relatively little between the regions.

Globally, closed forests are being
destroyed at a rate of about 0.6
annually. At this rate, it would take
more than a century to halve the
existing area of tropical closed
forests. This conclusion is broadly
true for Afriea, Asia and the
Americas. In this sense. the rate of
destruction is less than had been
feared. The World Bank has
estimated that 12 percent of Brazil's
forest area had been cleared by
1988, although by 1980 some of the
neighbouring Amazonian countries,
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S «the rate of destruction of tropical
forest is equivalent to about 21.5

hectares a minute

ean area of closed forest the size of
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Sierra Leone disappears every year

i ethe area of open forest that is
destroyed or degraded annually is

Fs. nearly equivalent to the size of
Bhutan
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The most authoritative
assessment of the state
of tropical forests is a
three-year investigation
carried out jointly by the
Food and Agriculture
Organization and the
United Nations
Environment Programme,
as part of the Global
Environment Monitoring
System. The results were
published in 1981.

The assessment was
carried out on a national
basis for 76 countries,
and a unique system of
classifying the world’s
forest resources was
developed for the
assessment (see
diagram).

The study revealed
that 57 percent of the
world total of closed
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Indonesia and Zaire - contain
48 percent of the world's
tropical closed forest.

The assessment showed
that, though deforestation

America. Africa, by contrast,
contains 66 percent of the
world's open forests and 71

percent of its shrublands.
Just three countries - Brazil,
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rates were high, they were
not as high as had
previously been feared.
Only tropical coniferous
forests are in immediate
global danger. This
conclusion, the
assessment asserted,
provides "an unexpected
breathing space during
which sound conservation
and management
strategies can be designed
and implemented”.

The assessment also
found that clearing for

agriculture, particularly
shifting agriculture, was the
most common cause of
deforestation; extraction for
fuelwood and charcoal, on
the other hand, removes
eight times more wood a
year than industrial

land surtace
of woody vegetation



with far less forest, were losing it
much more quickly. The story is
much the same in Africa. In some
areas, such as Zaire, deforestation
rates are as low as 0.2 percent a year
but in the Cote d'Ivoire they reach 7
percent.

Closed forests are expected to
|

disappear altogether within 15 years
in 4 countries in the Americas, 3 in
Africa and 2 in Asia. Globally, a
further 13 countries will lose all their
closed forests within 40 years unless
effective steps are taken to conserve
them.

and why

Many myths surround the causes of
tropical deforestation. The need for
fuelwood, for example, leads mainly
to the degradation of open forests
and plays little part in the
destruction of closed forests. Even
so, the amount of timber extracted
for fuelwood and charcoal is large—
roughly eight times as much as is
extracted from logging.

Logging can be carried out ina
sustainable manner; however, it
rarely is. Even if only one tree in
100 is taken, cutting that one tree
often damages others. Furthermore,
logging often requires new roads to
be made in previously inaccessible
areas. This often leads to further,
more serious degradation. New
roads open up the forest to new
settlers. Analysis of the data shows
that as much as 55 percent of the
forest that is logged over eventually
becomes deforested.

The major cause of deforestation
is the need to expand agricultural
land. But blame should not be laid
at the door of shifting agriculture
itself. Small strips of forest can be
cleared, burnt. planted and left to
return to natural forest again,
provided the fallow period is long
enough. In many places, it no longer
is.

The reasons for this are

complicated. Often, as productive,
cultivable land becomes scarce, due
to population growth or unequal
distribution of land, small-scale
farmers are pushed into more
marginal areas, and shifting
agriculturalists onto fragile upland
forest areas unable to support their
practices. Fallow periods are then
shortened as yields fall and
populations increase. It is estimated
that shifting agriculture now
accounts for 70 percent of
deforestation in Africa. 50 percent in
Asia and 35 percent in the Americas.

New plantations can take the
pressure off natural forest.But in
most countries new plantations are
not being established nearly fast
enough. Introduction or revival of
agro-forestry farming methods can
improve the supply of fuelwood
without compromising the
production of food crops.

How logging leads to deforestation
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“Forest formations have been’”
eonsidered as an endless

reserve of land, fruits, animals
and wood. Recent history

shows us that these resources,
theoreticaliy renewable, can

also vanish if care is not taken
to avoid using them beyond
critical thresholds... there is a
real ecological threat ta the

whole ofAfrica.‘

___FAO/UNEP Tropical Forest
. Resources Assessment, 1981



Why does it matter...?

Protecting the world’s tropical forests
is not a matter of conservation for its
own sake. Trees are one of the
world’s most vital resources, all the
more valuable because they are
renewable. In developing countries,
they fulfil five vital functions:
* they provide rural populations

with many of their subsistence
needs;

* they are critically important to
soil and water conservation;

* they are an important source of
industrial products, and hence
foreign exchange;

* they harbour vast but little
known genetic resources; and

* they fix carbon
dioxide, one of the
greenhouse gases,
and thus
contribute to the
stabilization of the
global climate.

Subsistence needs

Rural families depend
on forests and trees
for a long list of
essential products:
fuelwood, fodder,
fruit, nuts, dyes,
medicines, building
materials, ropes, nets,
fungi and honey are
some of thern.
Fuelwood and fodder
alone are in many
societies two of the
most essential
ingredients for
survival; without
them, rural life would
degenerate quickly into a mere
struggle for existence.

Perhaps even more important,
many rural families depend on tree
products for income. Collecting,
processing and selling forest
products are often the only ways in
which rural women can obtain cash
income. In the past, these activities
have been called ‘minor forest
industries.’ But in no sense are they
minor. In India, for example, they
provide 25 percent of the value of
total forest production, 63 percent of
forest-based exports and 1.6 million
of the 2.3 million jobs in the forestry
sector. No less than 2.5 million
people are involved, on a part-time
basis, in using the leaves of the
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tendu tree to make ‘beedi’ cigarettes.
In Egypt’s Fayoum province, 48
percent ofwomen work in ‘minor’
forest industries.

When forests are depleted, rural
families must survive without either
the products on which they depend
or the incomes which they need.

Stabllizing the ecology

Throughout the world, upland
watersheds used to be heavily
forested. In many areas, the trees
have now gone, with disastrous
consequences. Heavy lands wash

upland soil, together with any crops
planted on them, down into the
valleys below where riverbeds fill
with silt, and flood. Man-made
reservoirs and irrigation systems are
ruined simply because deforestation
has such a dramatic effect on a
region’s water balance.

In arid areas, trees are equally
important, providing fertility to the
soil and protecting it from the savage
effects of the wind. Without tree
roots to hold it together, arid soils
turn all too easily into the dust bowls
for which the United States became
famous during the 1930s. And if
fuelwood is in short supply, rural
families must use crop wastes and
animal dung for their cooking—

wastes that would normally be
returned to the soil, providing both
humus and fertility. Without
vegetation, what rain does fall in
these regions is quickly lost as run-
off; less percolates the soil, water
levels drop and wells dry up.

Industrial products

Forests provide pulp for paper,
sawnwood, plywood, gums, oils,
resins, pharmaceutical plants and
many other badly needed materials.
In many countries, these are
important exports. Poor or exploitive

forest management
inevitably reduces
options, leading first
to dwindling exports
and then the need to
pay for more and more
imports. Although 33
developing countries
are currently net
exporters of forest
products, only 10 are
expected to be so by
the year 2000; the
value of developing
countries exports is
likely to drop from
US$7 million to only
US$2 million.

The genetic
storehouse

Half the world's
species are to be
found in tropical
forests. This genetic
storehouse has

already provided many of the strains
from which modern crops and
medicines are derived; in India
alone, more than 2500 plant species
have been officially recognized for
their medicinal uses. Even the birth
control pill has its origins in the
Mexican yam.

In 1989, the US Global 2000
report estimated that as many as
one million species found in tropical
forests could become extinct by the
end of the century. The point is well
made: tropical forests contain a
wealth of animal and plant material,
much of it still unknown to man.
Steps must be taken to ensure that
this material is not heedlessly
destroyed.

The benefits of forests

subsistence environmental industrial
uses uses
prevention of soil poles
erosion plywood

building materials watershed protection veneers
fodder soil fertility paper and boards
fruit shade gums and resins
nuts shelter fram wind oils
honey prevention of floods, exports
medicines landslides
dyes water retention

genetic
storehouse
strains for crops
Medicines
‘industrial chemicals

harco



..because lives are threatened

About 2000 million people cook with
fuelwood. About 96 million of them
are already unable to provide even
their minimum needs from wood;
another 1052 million can meet their
needs only by depleting wood
reserves.

These are the stark statistics of
the fuelwood crisis. Unhappily, this
crisis is only the well publicized part
of a far more serious crisis, one that
for the most part defies statistical
analysis. In the past, the ways in
which rural people depend on trees
and forests for their subsistence
needs has been greatly under-
valued. But recent field work has
established that what could be called
‘subsistence forestry’ is of enormous
importance. Tree foods, for example,
enable many farming families to
survive during the harvest when
there is never enough time to cook;
they also provide security against
times of drought and famine,
because trees bear their harvest at
times of the year and under

conditions that other crops cannot
match. In some countries, wildlife
taken from the forest provides the
bulk of the animal protein that is
consumed.

Fodder, too, is a vital part ofmost
family economies, where the women
look after domestic stock round the
homestead. The stock are fed largely
from fodder collected from

homestead trees or gathered nearby.
These trees thus provide, indirectly,
milk, eggs and meat. Without them,
many rural families could not
survive.

...ecologies disrupted
More than 160 million hectares of
land on upland watersheds in Africa,
Asia and Latin America have already
been seriously degraded. A far
greater area is subject to some level
of deforestation, potentially
threatening fertile lowlands.
throughout the developing world.
Some of the most serious problems
are occurring in the foothills of the
Himalayas and the Andes, and in
East Africa, the Philippines, Jamaica
and Panama.

A start has been made in
repairing some of the damage,
though so far only on a scale that is
globally insignificant. Nevertheless,
work in such countries as Nepal,
China, Honduras and Ethiopia
proves that it is possible to increase
tree cover on degraded upland areas,
and so improve conditions in the
valleys below.

In Ethiopia, for example, soil
conservation projects have been
launched on 35 watersheds in the
Central Highland Plateau, which
supports 70 percent of the country's
population. Food for Work
Programmes have involved more
than a million people in constructing
bunds and terraces, building new
roads, reforesting denuded land, and

improving water conservation with
new ponds, dams and weirs.

In Honduras, projects to
introduce settled farming techniques
on terraced land in place of shifting
agriculture were introduced after
Hurricane Fifi wreaked extraordinary
damage in 1974. Initially, there was
strong resistance to change.

Success came only after local women
took the lead, constructing their own
terraces, and raising and marketing
a series of highly successful
vegetable crops on them.

In Nepal, the government, the World
Bank, UNDP and FAO have joined
forces to mount one of the most
successful watershed restoration
programmes, comprising mainly
reforestation, better management of
existing forests and the introduction
of 15,000 wood stoves. The US$25
million project is expected to provide
one-third of the fuelwood required by
570,000 people, and sufficient leaf
fodder for 132,000 cattle. Because
less dung and crop waste will be
burnt as fuel, grain production in
Nepal's hill region is expected to
increase by one-third.

availability In
developing
countries
(excluding China)

| satisfactory

[_] prospective deficit

[J deficit or acute scarcity

|| desert and sub-desert

The fuelwood crisis

- “AS a resuit of the deforestation of
pland watersheds in Bangladesh,

India and Pakistan:

* sedimentation causes flood
damage, and the destruction of
reservoirs and irrigation systems, ..

“estimated to cost US$ 1,000 million

Eo a year;

* India spends US$ 250 million a
- year in flood prevention and

.

compensation; and

further investment in hydropower
and reservoirs has become

ineconomic because of the threat ‘af endionantatinor secimemation.

Fhe fate of the Himalayas



.../ndustrial uses curtailed

Forests are one of the most
important natural resources that
any country can possess.
Furthermore, they are, to some
extent, renewable. Of course, ifa
tropical forest is destroyed, it may
take centuries to regenerate, if it
ever does. But if forest products are
extracted with care, the basic fabric
can be left unharmed to supply more
products in the future. Unhappily.
in many developing countries , the
forest fabric itself is being destroyed.

As a result, these countries are
losing a valuable source of both
exports and of industrial materials.
During the 1970s, for example.
Nigeria changed from being a net
exporter to net importer of forest
products, even though the country
was once blessed with abundant
natural forest and has climates and
soils that would support fast-
growing industrial plantations.

In 1983, the developing countries
had to import some US$10,000
million worth of forest products. In

terms of processed wood products,
the developing countries are already
net importers; in 1982 their exports
of sawn wood, veneer and plywood
earned them US$3,100 million while
their imports of pulp, paper and
board cost more than US$5,300
million. The prospects for the next

few years appear increasingly bleak.
The value of forest exports from

countries as diverse as Thailand, the
Philippines, Céte d'Ivoire, Cameroon
and Malaysia seems likely to fall
sharply.

While neglect of forest
management is hard to quantify,
other critical parameters are not. In
developing countries, 4.4 million
hectares are logged and 7.5 million
are deforested every year; only 1.1
million hectares are planted. And if
developing countries exported
processed forest products, rather
than raw timber, they could increase
their export earnings five times.

..and genetic resources destroyed
Most of the species that live in
tropical forests have yet to be
described or catalogued by scientists
——although many of them are well
known to local peoples. In African
forests alone, more than 200 new
plant species are recorded annually.

Preserving the gene pools found
in tropical forests is vitally
important; with only eight crops
supplying 85 percent of the world's
food, new types of crops could be
essential to human survival. The
winged bean, for example, was
unknown outside southeast Asia in
1970. Yet it is now grown in more
than 50 countries. How many more
such crops are waiting to be found in
tropical forests? Forests have
already provided, among many other
things, quinine. rubber and curare
What else migiti they nave io offer?

The diversity of a tropical rain
forest can be astounding. In an area
of just 40 hectares have been found
1500 species of flowering plants, 750
tree species, 400 birds, 150 kinds of
butterfly, 100 different reptiles and
60 species of amphibians—not to
mention insect species too numerous
to count.
How can these species best be
protected? One solution is to
6

establish parks and wildlife reserves.
According to the World Conservation
Monitoring Centre, in 1988 there
were 486 million hectares of
nationally protected land, globally
much of it tropical forest. Strict
controls surround the removal of
both animals and plants in such
areas.

A second solution is to protect the
species themselves, through
agreements such as CITES, the
Convention on International Trade in
Endangered Species ofWild Fauna
and Flora, which UNEP helped bring
into force in 1975. Also, the
Convention on Migratory Species

functions as an instrument for
protection ofwildlife. The
Convention is prepared by UNEP and
entered into force in 1983.

A third solution, which emerged from
the World Conservation Strategy
developed by IUCN, the World Wide
Fund for Nature and UNEP, is to
encourage nations to formulate their
own national conservation strategies.
More than 40 nations have prepared,
or are preparing, such strategies,
which are oriented towards attaining
sustainable development.

{_ Establishing biosnhere reserves

How imports have grown
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Unesco began its biosphere protection
programme in 1970. Each reserve is
designed to protect a representative natural
area, and different forms of land use are
permitted within it; while the core is
completely protected, activities such as
farming and logging may be permitted further
out. There are now 252 such reserves,

; covering 128 million hectares.
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What can be done

Tropical forests are over-exploited
but under-used. On this paradox
depends their salvation.

Attempts to persuade the world’s
nations to act together to conserve
the tropical forest have failed in the
past, often because the issue was
addressed as one of preservation
alone. It is not. What is at issue is
the wise management of tropical
forests on a sustainable basis—one
that will permit fuelwood and
industrial timber to be extracted to
the maximum benefit of the
countries concerned, both now and
in the future.

In countries all over the world,
successful attempts have been made
to establish woodlots, introduce
wood stoves, reforest upland
watersheds, improve logging
techniques, protect undisturbed
areas of forest and establish major
industrial plantations on wasteland.

But there are two major
problems: one is that the scale of
the operation has so far been too
small; and the other is that for every
successful project, many more have
failed. Why?

One reason is that such projects
have often to work against official
government policies that favour
agricultural development and rapid
forest exploitation. Another is that,
because many forestry schemes
require extensive investment,
projects have been planned on an
enormous and, in the event,
unworkable scale. Bogged down by
bureaucracy and top-heavy
management structures, projects
like this have rarely fulfilled their
promise.

On the other hand, small-scale
projects in which local people—
particularly women—implement the
work and plan it with qualified
foresters have been more successful.

Local non-governmental
organizations (NGOs) have proved
particularly effective in implementing
projects of this kind. Worldwide,
about 5,000 NGOs are now involved
in forestry: progress may depend toa
large degree on the support that can
be found for these organizations in
the future.

Tt)
-UNEP and tropicai foresis

a protection against
desertification. Other
programmes stress the
importance of proper
management of mangrove
forests—which are often key
breeding areas for fish

.

populations—and the need
for training and
demonstration in tropical
forest management.

UNEP hasa special
responsibility for charting the
way into unknown waters. A
key issue —one that has yet
to emerge from the realm of
ideas into practical action—
is how developing countries
could be supported

* The United Nations
‘

Environment Programme
has a vital role to playin
helping preserve the world's
tropical forests. While many
UN agencies have
commercial interests in

forestry, UNEP stresses the
unique nature of the forest,
one that cannot be recreated
by industrial plantations.

Thus, for example,
UNEP was able to introduce
environmental issues into
the International Tropical
Timber Agreement (which is
concerned with trade in

tropical timber) before it
came into action in 1985.

UNEP played a major
role in preparing the World
Conservation Strategy, and
is now helping nations
formulate their own national
Strategies. With UNESCO, it
is helping to establish and
Support protected areas; with
FAO, it is helping protect
forest genetic resources; and

«with other organizations it is
ncouraging reforestation as

financially for their role in

protecting the world's
of forests. Forests produce
or store many valuable

tropical forests. Their forests
cannot contain valuable
timber which is an important
potential source of income;
and the land beneath them
may harbour even more
valuable mineral reserves.
Developing countries need
incentives nat to develop
these resources, and over
the coming years means will
have to be found of providing
these incentives.

Sustainable use of
forests could be promoted
through increased
awareness of the real value

products in addition to
timber, i.e. gums, resins,
medicines, strains for
agricultural crops, etc.
However, these values have
often been overlooked and
not accounted for, due to the
difficulties in pricing them
and due to the traditional
perception of professional
foresters, who view forests
just as suppliers of timber
and firewood. In order to
provide incentives for a more
sustainable use of forests,
UNEP is currently
cooperating with the
University of Minnesota in

preparing a study on the
assessment of the real value
of forests.

Success in brief

* In the Republic of Korea,
fuelwood’s share of energy

consumption was reduced from 55
percent in 1966 to 19 percent in

1979-—mainly through more efficient
heating techniques.

¢ On the loess plateau in China,
s° one county has planted 15 million

trees in five years, halving
sedimentation rates.

r-« Part of the foreign debts of Bolivia,
Ecuador, Costa Rica and

Madagascar have been defaulted
and the equivalent sum of money

;. used to support forest conservation©
activities in these countries.

“© Over the past 14 years, officially
_- protected areas of rainforest have
|} More than trebled; both Brazil and
: Indonesia now protect as much as
F

the whole world did in 1972.

What you can do

support local organizations concerned with
protecting forests;
join in tree planting ceremonies wherever they occur;
don't buy tropical wildlife, such as parrots and
orchids, unless they have been legally approved;
lobby governments and local authorities to protect
the forest in your own country.



The future of forests

Alarming though the current rate of
destruction is, the future of tropical
forests—and the species they
support— looks less bleak now than
it did a few years ago.

In 1979, UNEP, in collaboration
with FAO and UNESCO, initiated the
preparation of a global plan to
reverse the degradation of tropical
forests and to encourage the rational
management of this resource. The
follow-up of this initiative was later
on entrusted to the FAO Committee
on Forest Development in the
Tropics.

In 1985, UNDP, theWorld Bank
and World Resources Institute
released a report called Tropical
Forests: a callfor action , and FAO
launched the Tropical Forestry
Action Plan (TFAP) which has now
received wide support from bilateral
and multilateral donors. Over 65
tropical countries have requested the
support of the TFAP.

The TFAP has, however, been
criticized by several quarters for
encouraging conventional forestry
and neglecting the needs of the
people in forest conservation. TFAP

has realized how important these
needs are and has encouraged the
participation of local communities
and non-governmental groups. The
significance of forests in the
preservation of biological diversity
and to counteract the effects of
climate change will be taken under
consideration to a greater extent in
the future. It is expected that these
areas will be the main focus in the
future implementation of the TFAP
initiatives at national levels.

To learn more...
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il for ction ae

uring 1985, the International Year of the Forest, FAO's
Committee on Forest Developmentin the Tropics prepared a
=-4fopical Forests Action Programme, with five priority areas:

fuelwood: 2 fuelwood and agroforestry $1,899 million

forestry's role in land use;
~

forest industrial development
conservation of tropical forests management for industrial uses $1,640 million

institution strengthening.
:

-Since then, an international task force has proposeda five year 7
-action programme to lay the foundations for longer term

TOTAL $5,318 million

ifvestment. Investment profiles were prepared for 56 of the most
.. Seriously affected countries

investments needed, 1987-91 (critical countries only)

land use on upland watersheds $1,231 million

conservation $ 548 million


