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Annex 1

Natural Resource Intensive Activities in Uruguay: A Macro Perspective

Historical Background

1. The current economic and social landscape of Uruguay can be traced back to the
dramatic rise and slow decline of the country's fortunes during the nineteenth and twentieth
centuries. By the 1880s, Uruguay had become distinguished for its prosperity, based mainly
on livestock exports. In the 1920s, it was a pioneer in the provision of social benefits, with
universal access to education, health, and retirement benefits. However, economic
performance started to deteriorate after the 1930s as the agriculture sector was increasingly
taxed to support the development of an inefficient manufacturing sector. By 1950, livestock
remained by far the most important export activity, but industry had displaced agriculture as
Uruguay's largest productive sector.

2. In the mid 1950s, the country entered a period of prolonged economic stagnation.
Commodity prices stagnated. On the domestic front, the limited growth potential of
Uruguay's own protected industrial sector quickly became exhausted. Uruguayans,
nonetheless, zealously guarded their social achievements and turned to the state for
maintaining standards of living and benefits. The state responded by increasing public sector
employment and by becoming ever more involved in arbitrating and redistributing rents
within society. Macroeconomic stability deteriorated, use of the inflation tax became
pervasive, investment declined and emigration of the young to neighboring countries was
substantial. Sustained poor economic performance contributed to a military takeover in 1973
that lasted 12 years.

3. The military initiated reforms that enhanced the role of market forces, and between
1973 and 1981, average GDP growth reached 3.7 percent. In the early 1980s, an exchange
rate based stabilization program was not supported by fiscal and monetary restraint, resulting
in an overvalued currency, capital flight and problems with the domestic banking system. In
1982, when the outbreak of the debt crisis led to a virtual cessation of capital inflows, a
severely indebted Uruguay went into a deep recession.

4. The new civilian government in 1985 confronted these challenges. In addition, two
previously dormant issues were assuming new prominence: (i) financing of the social security
system; and (ii) the size of public employment. An adjustment program, with Bank and IMF
support, helped restore economic activity over the short term, but its effectiveness in
addressing longer-terrn structural issues was limited. Initial achievements in improving the
finances of the social security system suffered a severe setback in 1989, when a
Constitutional reform increased social security obligations. Improvements in public sector
management were limited to a few public enterprises, and public sector employment grew.
By 1989, growth was again stagnant, the public sector deficit exceeded 7 percent of GDP,
and the annual inflation rate approached 100 percent.

5. In 1990, the subsequent administration concentrated on restoring stability. It
advanced in financial sector reforms and trade liberalization (including entry into Mercosur),
as well as modernizing and reducing the size of the state. Accomplishments on the latter
proved modest, but prudent fiscal management and a favorable external environment helped
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to improve most macroeconomic variables. The Bank-IMF-led debt service reduction
program in 1991 contributed similarly. Annual GDP growth, which had averaged less than 1
percent between 1988 and 1990, increased to 4.4 percent from 1990 to 1994, bolstered by
strong demand from Argentina and Brazil.

6. Progress with inflation in the early 1990s was more modest. Reductions in the fiscal
deficit helped inflation decline slowly from 129 percent in 1990 to 53 percent by the end of
1993, but deeper reductions in inflation proved difficult. This was due to traditional wage
indexation, plus difficulties in sterilizing high levels of capital inflows. Essentially a crawling
peg exchange rate regime has been in place throughout the nineties. The rate is allowed to
fluctuate within a very narrow band that devalues at a pre-announced rate. Although inflation
could have been further contained by lowering the rate of depreciation, the Government - in
agreement with the IMF - opted to forego this option out of fear that this could have led to
further appreciation of the real exchange rate with adverse consequences for the export
sector.

7. More significantly, in the early 1990s, the administration failed in its attempts to
accelerate structural reforms. Its program to begin to privatize public enterprises was rejected
by voters who overturned this initiative through a plebiscite in 1992, and attempts to initiate
reform of the central government were reversed by the legislature. By the end of 1994, just
as the regional financial crisis was about to hit, the fiscal accounts began to deteriorate
seriously.

Fgure 1: Uruguay in the 1 990s-Growth with Stabilization
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8. When the next administration took over in 1995, its first priority was to reduce the
fiscal deficit that had reached 2.8 percent of GDP in 1994, despite that year's strong
economic growth (7.1 percent). The deepening recession of 1995 made the government's
objective all the more challenging. Despite a decline in GDP of 1.3 percent, the government
managed to reduce the fiscal deficit to 1.6 percent of GDP, via limited nominal wage
increases in an inflationary environment, investment cuts and increases in public utility
tariffs. The government initiated a downsizing program for the public sector that initially
increased the deficit, due to separation costs, but which also set the stage for further fiscal
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strengthening in the late 1 990s. During the recession, inflation decelerated only moderately,
from 44 percent in 1994 to 35 percent in 1995.

9. Following the recession, the period 1996-1998 was characterized by strong growth,
sharp improvement in price stability and consolidation of improved fiscal performance.
Economic growth averaged 5.1 percent over this period, inflation fell to 8.6 percent by end-
1998, and the fiscal deficit (including costs associated with social security and other reforms)
declined to 0.8 percent of GDP. Following the 1995 recession, however, unemployment
remained in the double digits (10-12 percent) over the 1996-98 period and contributed to less
progress in improving social indicators.

Recent Economic Developments

10. Uruguay suffered a difficult recession in 1999. The recession in Argentina,
devaluation in Brazil, and fall in intemational commodity prices all contributed to the
country's economic difficulties. In addition, in the second half of 1999, the onset of a
drought hampered agricultural and livestock production. This situation was complicated
further by rising international petroleum prices, given that Uruguay is not an oil producer.
Real GDP fell 2.8 percent in 1999, the fiscal deficit deteriorated to 3.8 percent of GDP, and
unemployment reached nearly 12 percent at one point during the year (it ended the year at
11.4 percent). Inflation was further reduced to 4.2 percent by the end of the year.

11. An incipient recovery in the first quarter of 2000 was thwarted, as external factors and
additional weather problems continued to plague economic growth. The Argentine economy
- an important source of demand for Uruguayan tourism and related services - slid back into
recession. Commodity prices for Uruguayan exports remained depressed, and higher oil
prices also contributed in a decline in the terms of trade. In late 2000 and early 2001, an
outbreak of foot-and-mouth disease resulted in another strong negative shock to the local
economy. The Brazilian currency began to depreciate sharply again in the first half of 2001,
causing a shock to demand from this traditional trading partner. The result of all these
negative circumstances was a further decline in real GDP during the first half of 2001, with
the decline estimated at 1.1 percent relative to the first half of 2000. The unemployment rate
reached 16 percent in the second quarter of 2001.

12. The exchange rate, in recent years, has been used to gradually guide the path to lower
inflation, and this process has been supported by IMF programs. In June of this year, the
government decided to double the 7.5 percent annual nominal devaluation rate to 15 percent.
In addition, the width of the target band was doubled from three percentage points to six
percentage points. While the slower crawl already had given Uruguay some competitive
adjustments - in particular, relative to Argentina - the continuing depreciation of the
Brazilian currency, and continuing strength of the dollar motivated this policy change.
Prudent monetary policy has been used to support the exchange rate system. A stepwise
devaluation would be extremely risky in the context of Uruguay's highly dollarized banking
system (about 85 percent of deposits are in dollars or indexed to the dollar). The acceleration
of the crawling band creates pressures on the banking system; however, the pressures are
more gradual and can be managed through other means.

The Natural Resource Intensive Sectors

13. Agriculture, ranching and forestry are the three most natural-resource intensive
activities in Uruguay. Together, they represented approximately 7-9 percent of GDP during
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most of the last decade. In addition, if one includes industrial production and services
directly associated with these sectors, then the sector's share of GDP is closer to 20-25
percent i. During the early 1990s, the agriculture/ranching sector grew slightly faster than
overall GDP. It peaked, however, in 1996 and several years of adverse weather conditions
along with other external shocks have caused both greater volatility and declines in
production in these sectors. Agriculture and ranching have led the recent recession, in
contrast to the 1995 downturn, when natural resource sectors buffered the declines suffered in
tourism and other sectors of the economy. With additional problems created by the outbreak
of foot-and-mouth disease, the prospects for 2001 are also unfavorable.

14. In Figure 1, one sees a dynamic
sector during the early to mid-1990s. The Figure 1: Real Evolution of GDP and Sectoral GDP

strong growth of the period was due to (1980=100)
increased investment in the early to mid-
1990s. Indebtedness of the sector, as a 140

result, has increased to about 67 percent of 130

sectoral GDP in 1998 and is estimated to 10

have reached 85 percent in 19992. Seventy 120

percent of credit to the sector originated
from the national Republic Bank (BROU). lo
In any case, for the purposes of this report,
it is important to note that the dynamism of
the sector has been driven by more 90

intensive application ofcapital to the I$ ' 4'
existing natural resource base, as there N N

were no "frontier" land areas to bring into -GDP -i-- Ariculture-Ranching

production.

15. This growth depended upon external demand for agricultural goods. These sectors
are strongly export-oriented. In 1999, out of total Uruguayan exports of $2.2 billion, $1.6
billion were from agricultural/ranching/forestry primary goods, or industrial goods of
agricultural-ranching origin. Over half of these sectors' output is either directly exported, or
processed and exported.

Sectoral Composition
Figure 2: Natural Resource Sector Shares of GDP

16. A simple overview of natural 14 W.

resource intensive sectors' share ofI T
the economy is shown in Figure 2. 1u (.I-
The three sectors included are 
agriculture-ranching, fishing and ^ o.
mines/quarries. The three sectors' , , l 'I I I I I - l
shares of nominal GDP have clearly
declined over the period as relative
prices have shifted against tradable s qo sl 14;1 le le le s 4 le lel
primary sector goods - at least during Agc /Rnching U fishing uresfmines

This estimate is from Picerno, et al, Estimacicn de la Incidencia del 'Sector Agro-Negocios' en la
EeconomiaUuruguaya OPYPA Anuario 2000. The estimate was based on an Input-Output matrix that had
been assembled for 1993.

2 Picerno, Informe sobre Endeudamiento Bancario del Sector Agropecuario OPYPA Anuario 1999.
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the early 1990s. Since 1998, real growth of the sector has performed worse than the general
economy, as discussed above. Within these sectors, fishing has lost its share, with
quarrying/mining taking over a larger share of nominal GDP.

17. The figure here displays the
evolution of relative prices since the Figure 3: WPlofAgriculture-Ranching /General WPI

start of 1998, using an index of wholes bnthlydat-J 1988 to Mc.2000)

agriculture-ranching prices relative to 120

overall wholesale prices'. The figure
shows the relative price impact in ,,0
lowering the share of nominal GDP ,0 i

comprised of these sectors, despite real
growth of these sectors in the late 1980s
and early 1990s that matched overall sO
GDP growth (Figure 1). The fall in
relative prices was particularly 70

pronounced in the early 1990s; 60

however, there is another shift U e qo q, 4> q

downwards that appears to have started I O ,s- > S N % so S O 9 .,,s9
in late 1998. While some of the
evolution of relative prices above can be attributed to economy-wide issues, like the real
appreciation of the exchange rate, clearly there are sector specific factors, international
commodity price trends, and domestic supply shocks that have played a role, as well.

18. The discussion is limited to the direct production from these sectors; however a more
complete perspective on the sectors' economic importance would include industrial sectors
that have direct linkages to primary sectors. Information is available from an Input-Output
matrix for the Uruguayan economy based on 1993 data. In the year 1993, the analysis
conducted by Picemo, et al (2000) reached the conclusion that agribusiness, broadly defined,
comprised 24.4 percent of the economy in 1993. As displayed in the table below, over half of
this percentage corresponds to the transformation of primary products into industrial goods.
For example, the meat-leather products sub-sector's share of GDP rises from 2.8 percent of
GDP to 5.7 percent when adding in industrial and service sector components2 . Note that the
table is for 1993. It is likely that the general "agri-business" share of GDP may have suffered
a similar decline as the core primary sectors shown in Figure 2 above during the latter part of
the 1990s.

It would be desirable to construct an index of overall wholesale prices excluding the agriculture-ranching
sectors, but this is beyond the scope of this general chapter.

2 The authors note that service sector contributions may be underestimated since the input-output matrix is
based on producer prices rather than consumer prices, so some final retail marketing/transport/processing
services might not be fully captured.
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Table 1: "Agri-Business" Share of GDP, 1993

(in % of GDP)

Lines of Production Primary Industrial Services TOTAL
Agriculture & Foods 2.7 6.9 0.7 10.3
Meat-Leather 2.8 2.1 0.8 5.7
Dairy 0.9 1.1 0.2 2.2
Forestry 0.4 1.7 0.2 2.3
Textiles 0.9 2.7 0.2 3.8
Totals for Each Phase: 7.8 14.4 2.1 24.4

Source: Picerno, et al, OPYPA Anuario 2000.

Exports of Natural Resource Intensive Products
FIg..e 4: Natrmi Reso.latt Iesiw Exports

18. In this section, we define natural resource intensive (uss'000)
exports as exports of the following nomenclature 2,000,000

categories from Uruguayan trade data: (I) Animal 2,000,000

products; (II) Plants/Vegetable Products; (III) 1,600,000

Oils/Greases/Waxes; (IV) Processed Food/Beverages; (V) 1.400,000

Minerals; (VIII) Skins and Leather Products; (IX) 1,200,000

Wood/Forestry Goods; (X) Paper/Cellulose Products; and S000,000
(XIV) Precious Stones/Pearls. One could include other 600.000

categories, or perhaps rearrange the general categories 400,000-

based on more disaggregated data; however, this general 200,000

definition is used as an approximation. . .

19. Natural resource intensive exports performed well
over the 1988 to 1998 period, more than doubling in dollar terms, from about $700 million in
1988 to just over $1.5 billion (7 percent of GDP) in 2000. In 1998 the total had actually
reached $1.85 billion. The drop in recent years was caused by both demand side factors (the
decline in dollar incomes of key trading partners, like Brazil and Argentina) as well as the
supply-side shocks from poor weather conditions.

20. The composition of these exports changed somewhat over the period. In particular,
the share of skins/leather exports dropped from nearly 30 percent in 1988 to the 14-18
percent range during the latter part of the 1990s. Plant/vegetable products had somewhat
volatile shares. Animal products held their share during most of the period. The large export
growth sectors-albeit, starting from a very small base-were forestry and paper products.
These categories (IX and X in the nomenclature) grew from a combined $16 million in
exports in 1988 to $122 million in 2000. Minerals product exports also grew rapidly from a
mere $4 million in 1988 to about $48 million in 2000.
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Figure 5: Composition of Natural Resource Intensive
Exports, 1988 to 2000
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Destination of Exports

21. The destination of these exports varied substantially over the period, as well. In some
of the more industrialized sub-sectors, like processed food and paper/cellulose, one sees the
rise in importance of Mercosur trading partners during the mid to late 1 990s. In the case of
processed food/drinks, in the late 1980s, destinations like United States, Europe (in particular,
the United Kingdom), Japan and Mexico were important. By the late 1990s, Mercosur
destinations became much more prominent, with Paraguay alone accounting for 42 percent of
purchases in 1999. As mentioned above, paper/cellulose was a relatively new, but rapidly
growing, export for Uruguay during the 1 990s. Argentina was overwhelmingly the main
destination for these exports; however, Brazil began to claim an important share during the
late 1990s, as well. For wood/forestry products, the Scandinavian countries were
predominant in the late 1980s, as the industry was just getting started. By the mid to late
1990s, other European destinations became more important-namely, Italy and Spain. Other
noteworthy developments were a shift in skins/leather exports away from European
destinations and more towards Asia. In the animal products category, Israel continues to play
an important role, but Brazil remains the predominant single destination. The table below
highlights some of the key destinations for each category of natural-resource intensive
exports.
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Table 2: Destination of Natural-Resource Intensive Exports, Selected Countries and Years

(% of total exports for that category)

Animal Vegetable/ Processed Skinsl Woodl Paperl
Year Products Plant Food/Drinks Leather Forestry Cellulose
1988 Brazil ... 10 Brazil ... 39 Europe .... 26 Europe ... 31 Finland .... 95 Argent.... 90

Europe .... 29 Europe ... 28 USA .... 20 USA ... 20
Israel .... 9 Japan .... 12 USSR ... II
USA .... 7 Mdxico .... 10 Brazil .... 8

Argent ..... 5
Chile ..... 5
Brazil ..... 4

1989 Brazil ... 28 Brazil ... 52 Europe .... 35 Europe ... 41 Finland .... 97 Argent .... 51
Europe ... 18 Europe ... 12 USA .... 21 USA ... 1 9 Chile ... 25
Israel .... 6 Japan ..... 11 Brazil ... 18 Brazil ... 15
USA .... 4 Mexico ..... 7 USSR .... 7

Brazil ..... 7
Argent ..... 3
Chile ..... 2

1994 Brazil ... 29 Brazil ... 57 Europe .... 23 Europe ... 33 Italy .... 27 Argent .... 91
Europe ... 25 Europe ... 14 USA .... 21 USA ... 25 Norway .... 26
Israel ... 11 Peru .... 3 Argent .... 13 Asia ... 14 Finland .... 11
Argent .... 6 Brazil .... 10 Brazil .... 6 Argent .... 11
USA .... 4 Mdxico ..... 9

Japan ..... 5
1995 Brazil ... 41 Brazil ... 53 Europe* ... 26 Europe ... 34 Spain .... 31 Argent.... 83

Europe ... 29 Europe ... 12 Brazil .... 25 Asia ... 22 Norway .... 20 Chile .... 6
Israel .... 8 Peru .... 9 Argent .... 16 USA ... 21 Finland .... 17 Brazil .... 6
USA .... 4 Argent .... 3 USA .... II Brazil .... 5 Italy .... 16
Argent .... 3 Mexico ..... 5 Morocco ....7

Japan ..... 4
1998 Brazil ... 33 Brazil ... 63 Parag .... 38 Asia ... 29 Spain .... 33 Argent... .51

Europe ... 21 Europe ...11 Brazil .... 19 USA ... 23 Norway .... 22 Brazil ... 40
Argent ... 10 Peru .... 7 Europe .... 14 Europe ... 22 Italy ..... 9
Israel .... 9 Argent .... 5 Argent .... 10 USA ..... 9
USA .... 7 USA ..... 6

Japan ..... 3
1999 Europe ... 25 Brazil ... 44 Parag .... 42 Asia ... 32 Spain .... 47 Argent .... 69

Brazil ... 22 Europe ... 16 Europe .... 16 USA ... 23 Norway .... 19 Brazil ... 21
Israel ... 10 Peru .... 4 Argent .... 14 Europe ... 22 USA .... II
USA .... 8 Argent .... 3 Brazil .... 13 Italy ..... 6
Argent .... 5 USA ..... 3

Japan ..... 3
*Predominantly to the United Kingdom
Source: Centro de Estadisticas Nacionales y comercio Internacional del Uruguay, Analisis Estadistico,
Importaci6n-Exportaci6n, Various Years; author's calculations.
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Labor

22. Over the 1990s, 6 to 9 percent of employment in the urban interior has been in the
agriculture, ranching, forestry, fishing, mining-quarrying sectors. In addition, 0.5 to 2.5
percent of employment in Montevideo was attributed to these sectors during the 1 990s. The
national employment survey does not cover rural areas, where certainly there would be a
higher concentration of employment natural resource intensive sectors. In terms of absolute
numbers of workers, employment in urban areas was on the order of 40,000 to 70,000
workers in this sector. However, total employment in these sectors could be significantly
higher, if data were included on the approximately 220,000 adults (persons over age 15 years
of age) living in rural areas.

23. In recent years, unemployment in the natural resource intensive sectors has been
higher than in the general economy. Table 3 displays the sector specific unemployment rate
for agriculture, ranching, forestry, fishing and mining-quarrying sectors, relative to overall
unemployment in the urban interior. It is perhaps not surprising that unemployment would
appear to be more extreme in recent years, given that output in these sectors has fallen more
than the overall economy during the ongoing recession.

Unemployment Rate, Urban Interior

Agriculture/Ranching/
Year Overall* Fishing/Mining

1993 6.0 5.8

1994 6.9 6.4

1995 7.6 8.0

1996 8.9 9.1

1997 8.8 8.7

1998 8.1 8.0

1999 8.7 10.4

2000 10.5 13.9

Source: INE.

* Data are from a sectoral breakdown table. These overall rates
do not necessarily correspond with general unemployment rates
for the urban interior, as presented in other INE tables.



Capital

24. Much of the increase in
agricultural production over the period Figure 6: Private Sector Bank Lending to the

has been the result of investment in AgricJRanching Sector

equipment, fertilizers, irrigation and other (aS % of sectoral GDP)

land improvements. To finance these
investments, the agriculture and ranching 3.

sectors have borrowed from the domestic 30.0% to

banking system in increasing levels over 25.0%0. 

the period. According to Picerno (1999), 2 0.0

over the 1997-1998-1999 period, total
indebtedness of the sector as a percent of 15.0%01

sectoral GDP was 57 percent, 67 percent 10.0%

and 85 percent respectively. This _ __MO

calculation was based on direct data from
the BROU (the national state-owned 0.00/o on O C> 4 - 0

bank), which reports the sector V o 9 9o 9 g g 
composition of its lending in a somewhat
different format private sector banks.
Figure 6 above displays the evolution of private sector bank lending to the
agriculture/ranching sector as a share of that sector's GDP. This provides only provides only
a partial overview of the situation, as there may also be borrowing from overseas. It is not
clear whether these indebtedness levels are particularly. severe; however, one risk that arises
is that much of the debt is denominated in dollars.

Borrowing Costs

25. In general, businesses in
Uruguay face high borrowing Fig. 7: Private Sector Bank Lending,

costs, even when borrowing in Nominal Interest Rate for Foreign Currency Loans (Y)

dollars. This is despite one of the 25

lowest levels of country risk in the
region, with the goverment 20

borrowing internationally at 250
to 300 basis points over US bond 15

equivalents. The figure at the
right shows how interest rates for 10
foreign currency denominated
loans have at least improved since _
the banking system crisis of the
early 1980s; however, there is o
substantial room for N . co co Q a X
improvement. TheBank'sreport, S 2 6 C 6 

Uruguay: Financial Sector
Review (Report No. 20199-UR,
November 15, 2000), highlighted high labor costs as a likely factor leading to high overhead
costs and net interest margins. These represent additional costs to the private sector. The
figure to the right represents lending rates by private sector banks. The agricultural sector has
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had access to loans from the national Republic Bank often at lower cost than private bank
loans; however, access is not always uniform for all producers in the system.

Tax Burden

26. The agriculture and livestock sectors are taxed via a variety of direct and indirect
taxes. The largest tax on the sector is in the form of property taxes; however, there are other
major taxes, like employer payroll contributions, income derived from the initial sale of
agricultural goods (IMEBA) and excise taxes on fuels (IMESI) that have an important
impact. The research group of OPYPA does an annual analysis of the tax burden on the
agriculture/livestock sector, presented in each years annual report. For the 2000 edition', the
researchers show that the tax burden, as a share of sectoral GDP declined significantly in
2000, due to tax relief enacted by the government. However, this decline just retums the tax
burden to the level experienced during 1996, as shown in Table 4 below. Note that the table
below merely presents the legal tax pressure on the sector: it is not an economic analysis of
incidence.

Table 4: Tax Pressure on Agriculture/Ranching Sector

(millions of $US)
1996 1997 1998 1999 2000

Property Taxes 65.60 69.51 72.40 62.08 48.10
General Real Estate 51.00 51.80 57.10 50.24 36.55
Wealth 13.00 17.63 15.30 11.84 11.55
Others 1.60 0.08 0 0 0

Payroll Contributions 26.52 27.46 27.50 18.20 13.74

Income Taxes 34.91 42.53 41.81 26.01 25.70
IRA (Tax on Agricultural 3.00 0.32 0.50 0.10 0.10

Income)
IMEBA 31.91 42.21 41.31 25.91 25.60

Indirect Taxes 40.39 42.11 46.01 40.40 41.06
Fuels Excise Tax (IMESI) 17.21 16.89 15.76 13.93 16.72
Municipal 8.30 9.10 10.90 8.62 9.25
Banldng Assets Tax 14.88 16.12 19.35 17.85 15.10

(IMABA)

Adjustments(+) 1.00 1.50 1.13 0.81 0.97
Total Taxes 168.41 183.12 188.85 147.49 129.58

Tax Rebates -21.87 -25.67 -22.83 -18.26 -18.81
Net Tax Burden 146.54 157.45 166.03 129.23 110.77
As a % of Sectoral GDP 7.9 8.2 9.2 9.5 7.8
Source: OPYPA Anuario 2000.

Adrian Tambler, Evoluci6n de la Presi6n Fiscal en el Agro OPYPA Anuario 2000.
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Prospects

27. From a macroeconomic perspective, there is the view that Uruguay's comparative
advantage continues to lie in a variety of agricultural and livestock activities for export, as
well as industrial'goods closely linked to these sectors. In the early'1990s, these sectors
experienced fast growth based on productivity gains. These gains were the result of rapid
investment in new equipment, and this investment was facilitated by the lowering of external
tariffs and other barriers.

28. As noted above, the growth period peaked faster for these sectors than for the rest of
the economy. The external-natural shocks that affected the macro-economy were particularly
intense for these sectors. Over the 1997-1999 period, irregular rainfall and outright droughts
were the natural shocks. International commodity prices declined during this period, and are
yet to recover strongly. The devaluation in Brazil hit these sectors particularly hard due to
the high percentage of exports in total production and the large Brazil share of those exports
in recent years. Some exports can be re-located to other destinations; however, establishing
the commercial links can take time. In addition, some perishable products (fresh dairy)
products are difficult to re-locate to other destinations.

29. Will these sectors recover? The investments during the 1990s resulted in
productivity gains that position the sectors well. On the other hand, producers incurred fairly
high levels of indebtedness to finance those investments, and debt service has become
burdensome during the recent lean years. There may have been a cycle of over-
investment/over-borrowing. The spike up in international agricultural prices in 1996 raised
producers' expectations, and the official bank (BROU) was willing to meet the strong
demand for borrowing.

30. In addition, while the real appreciation of the currency facilitated the purchase of
imported capital goods, it also led to an increase in the relative price of non-traded inputs-
labor and transport services, but where the latter may be more important due to the low labor
intensity of most of the sector (livestock production, in particular). In any case, it appears
that many agro-ranching export activities remain competitive, since some establishments
have succeeded in raising productivity sufficiently to compensate the deterioration in relative
prices facing the sector. The productivity challenge will be discussed in more detail in later
chapters.

31. Once new trade relationships are established, the sector may be poised to recover.
Further progress in negotiating more open access to European, Asian and North American
markets could provide a substantial impetus in this direction.

32. This year the authorities decided to double the rate of depreciation of the crawling
band exchange rate regime (from 7 '/2 to 15 percent), as well as widening the band from 3 to 6
percent. This added flexibility of the exchange rate should provide additional support to
tradable sectors like the natural resource intensive sectors discussed in this report.

33. In terms of improving these sectors' competitiveness on a macro level, however,
perhaps the most important factor will be progress in continuing the economic reform agenda
in which the Uruguayan government is engaged. Non-traded input costs can be lowered by
improving the efficiency of their production through deregulation. For example, liberalizing
the refining and distribution of petroleum would lower transport costs, and there are
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regulatory issues regarding transport services in general that, if resolved, could lower the
costs of agricultural production. Borrowing costs are affected by the efficiency of the
banking system (see the recent Financial Sector Review). Labor costs - even if not an
intensive factor for the primary sector - affects the sector through service costs (e.g., banking
and government services) as well as in downstream processing activities. Inefficiencies in
the public administration affect the sectors indirectly in that tax rates are higher than they
would otherwise need to be to finance efficient public administration. Although in the latter,
Uruguay might be a relatively good performer, there is scope for improvement. Finally, the
structure of water resource management and land management (as will be discussed in other
chapters of the report) also affect the efficiency of production in these sectors.
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Annex 2

Soil and Water Regulatory Framework

Introduction

1. Uruguay is characterized by a set of legal regulations at different levels related to
renewable natural resources and the environment stemming from their importance in the
economy, where agriculture and livestock production haves historically constituted the basis
of the economy. An analysis of these regulations reveals a significant level of inconsistency.
A second characteristic is the overlapping of responsibilities among different public
institutions with regard to resource management, seriously hindering their effective
management.

2. The Constitution is the basis of all legal, political and administrative systems; the laws
and rules constitute legal regulations that are subordinated to the Constitution. In 1967, the
environmental issue was specifically incorporated into the Constitution where a new article
47 of the Constitution stated that "environmental protection is of general interest". Persons
should abstain from any act that causes serious depredation, destruction or contamination to
the environment. The law will regulate this provision and may call for sanctions on
offenders.

3. The concept of environmental protection at the level of general interest implies that it
is possible to limit other acknowledged rights, such as those of ownership, freedom to work,
freedom of industry and commerce, without the need to discuss the general interest in this
protection. This law, regulated at the end of 2000, is the General Law for Environmental
Protection.

Regulations regarding Water Resources

4. Decree - Law 14.859 dated 12/15/1978 (Codigo de Agua [CA] - the Water Code). In
the presentation of the CA's motives and comments, its approval appears to be well-founded,
under the consideration that the country's water resources are occasionally limited and scarce
and the legal structure and organization of the previous water scheme needs to be revised-
(Rural Code, CR) so that the State can have greater security with regard to its correct usage.

5. However, the CA does not represent a complete legislative body of all legal
regulations concerning water, because it emphasizes the issue of water ownership and the
corresponding legal ramifications (such as the definition of water ownership, easements,
usage rights and their nature with respect to common and private uses) but it is not regulated
in a specific and detailed manner with respect to different uses of water (e.g., irrigation).

6. There is a general direction regarding the objectives that the State should pursue in
terms of water, which may be divided into "action against the harmful effects of water", on
the one hand, and "the promotion of studies, conservation and usage of water" on the other.

7. It may be said that the CA makes the subject of water a national issue, first by
declaring it a state problem and second by stating that the authority on water matters is the
Executive Power (PE), thereby rejecting the participation of other public persons in water
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ownership (with the exception of municipalities). The PE's duties include the formulation of
the general water policy that includes establishing priorities of use, prohibitions on certain
uses and water reserves.

*8. According to the CA, the relevant Ministry dealing with all matters related to water is
MTOP. With the creation of MVOTMA, some of the specific duties were transferred to it in
light of provisions in articles 456 and 457 of Law 16.170 dated 11/28/1990. These refer to
provisions in subsection I of article 4 and of articles 6,144,145,146,147 of the CA. In
general, these duties refer to supervising, overseeing, regulating and even prohibiting those
works aimed at the intake, use and evacuation of water, when such water can have a harmful
effect on, or alter the ecological balance of, flora and fauna or damage the environment in
general, without detriment to the duties of other Ministries.

9. In tum, the CA calls for an continuing (updated) inventory to be made of the
country's water resources, including: location, volume, officially appraised value, quality,
degree of use and other pertinent technical data. It should also maintain a registry of rights to
water expressed through pertinent documents. Here the law refers to rights already acquired
or those that may be acquired in the future.

10. Naturally the registry conditions the effectiveness of rights possessed: "they may only
be opposed to the Administration and to third parties of good faith if they are recorded in the
registry within the established time period".

11. Finally, article 12 states that MTOP "shall communicate to the Registry of Ownership
Transfers all rights granted with respect to public or private ownership that affect registered
properties, as well as their extinction and restitution of ownership and easements that may be
imposed".

12. The possession of water is of great interest from a theoretical, but not a practical,
standpoint. In this regard, it is more important to regulate its use, which should be the same
no matter who owns it, at least in essential aspects.

13. Two characteristics of water affect its possession and use. On the one hand, this
element is essential to life, but it requires from the State the ability to ensure not just the right
of possession but the right to the adequate, equitable use of water, and its contamination must
be avoided.

14. However, this issue has not been definitively resolved; in effect, more than a century
has passed from the enactment of the Rural Code (1875); Law 10,024 dated 6/14/1941
revoked the latter and maintained title III of the "Possession and Use of Waters". In terms of
water, the CA maintains the philosophy of the CE and thus, through Law No. 17,142,
recently approved and in an indirect manner - as will be seen later - seeks to resolve the
ownership of certain bodies of water by public domain.

15. The CA stipulates that all waters and river beds not incorporated in the proprietorship
of private parties as of the date of the latter's effectiveness are part of public or fiscal domain,
with the following exceptions:

* Rainwater belongs to the owner while it flows on his property.

* Springs belong to the owner of the land where they are located.
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* Rivers and streams are public domain, meaning those which are navigable and
floatable.

* Lakes, lagoons and ponds belong to the owner thereof; to be of public domain they
must also be fed by public waters.

* Groundwater belongs to the owner if he himself extracts it, or to the person who
extracts it with his authorization. It belongs to the State if extracted on the latter's
lands.

16. With regard to private uses of waters of public domain, these are granted by means of
(temporary and revocable) Permits and (more permanent) Concessions, basically for
irrigation purposes. The Irrigation Law has partly modified the requirement for granting
these.

17. Title V deals with Defense and Improvement Works; in this regard, the CA
establishes guidelines to avoid water pollution, on the one hand (articles 144 to 145, currently
the responsibility of MVOTMA) and on the other hand, article 150 makes reference to works
to keep water from over-flowing. It states: "The owners of properties adjacent to river-beds
in the public domain, may defend their banks by means of plantings, stakes or linings.
Within 15 days of beginning such works, they should advise the relevant Ministry (MTOP)
which, subject to a hearing with the interested parties, may suspend them when the nature of
such works may cause, among other things, flooding or changes in the natural course." The
relevant Ministry (article 155) shall carry out general studies for the purpose of indicating the
points where it is worthwhile to carry out the above-mentioned works.

18. Later, in terms of works for the drainage of swampy and water-logged lands, to
defend people and goods against floods, the relevant Ministry should prepare regional or
national plans to which state and private agencies should comply.

19. When these works are planned in zones which, due to their importance, may
constitute a refuge for native flora. and fauna, MTOP should necessarily gauge the opinion of
the public institution responsible for protecting the natural environment (following approval
of Law N° 16.170 dated 12/28/90, art. 456). This agency is MYOTMA.

20. The CA should thus seek to deal with the issue of renewable natural resources (soils,
water, flora and fauna) as a coherent unit, not considering each separately, and promoting the
study and preparation of plans to allow adequate, uniform criteria to be determined for
regulating human behavior in this regard.

21. In conclusion, it may be said that the CA, together with other complementary laws
(Soil and Water Conservation, Environmental Impact and Irrigation), constitutes an adequate
legal tool for the management of natural resources, although MTOP has prioritized purely
administrative aspects (inventory, records, etc.) to the detriment of this resource's real
management (control, planning) in coordination with other agencies.
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Regulations regarding Soil and Water Conservation

22. Decree - Law No. 15.239 dated 12/23/81 (Law on the use and conservation of
soils and surface waters for agricultural and livestock purposes) Decree Law No. 13.667
dated 6/26/68 (Soil and Water Conservation) constitutes the immediate predecessor of Law
N° 15.239, currently in effect, which revokes and replaces title I, with title II remaining in
effect. Both laws have many points in common, so that most of the tasks assigned to MGAP
in the former are transferred to the law currently in effect.

23. Title II refers to the "emergence of groundwater," creating for such purposes a
"Groundwater Emergency Fund" aimed at compensating rural producers who make
investments in drilling for water to be used for agricultural and livestock purposes, without
favorable results. This Fund is formed by sums established by law or determined by the PE,
and by a bonus to be deposited by interested parties who, having accepted the scheme created
by law, carry out drilling with satisfactory results. The Fund will be administered by the
Uruguayan Institute of Geography (IGU). Those interested in accepting the scheme should
ask the MGAP (DSA) for advice on the amount of water required to meet their needs, and
communicate this to the IGU so it can proceed to inspect the area and determine if there are
possibilities for water to be found in the required amounts.

24. The law currently in effect offers different solutions to the former law, indicating
more concretely those responsible for the conservation of soils and groundwater, betting that
they will apply "preVentive technical standards, more than regional conservation
projects".Likewise, it declares that it is of national interest to promote and regulate the use
and conservation of soils and surface (rain) water for agricultural and livestock purposes,
establishing a scheme of duties and responsibilities assigned to three levels:

(a) The State, which is responsible for overseeing the prevention and control of soil erosion
and degradation. It is MGAP's responsibility to promote, coordinate and develop research,
carry out dissemination programs and especially to establish the technical standards that
should be applied to the use, conservation and recovery of soil and water;

(b) All of the country's inhabitants, who should collaborate with the State to achieve these
ends; and

(c) Those owners of agricultural and livestock properties, whatever their legal association
with the property that serves as their base of operations or landholders with any type of title,
who should apply agricultural techniques in accordance with established technical standards.

25. Thus, in the application of this law, the exercise of agriculture is not left to the
discretion of rural producers with regard to technical aspects. This constitutes a substantial
aspect in terms of conceptual consequences; in effect, as previously expressed, soil
conservation is not analyzed from the legal standpoint of the right of things, but rather from
the standpoint of possible activities. More than a limit to property rights, this deals with the
regulation of a professional activity (agricultural, agrarian, agricultural and livestock).

26. The law bases its action on four directions:

(a) A promotion policy based on special agricultural credit, aimed at promoting the rational
development of soil and surface water resources by rural producers (article 13);
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(b) A prevention and control policy based on enforcement of compliance with technical
standards (Clause 6, article 3), and actions on the subdivision of rural properties of fewer than
50 ha which should be done so that the resulting independent farms allow soil and water to be
used in accordance with established technical standards (article 5);

(c) A punitive policy based on the imposition of sanctions on owners of agricultural
properties who do not comply with legal provisions (articles.1 1-12); and

(d) The "guardianship" of the integrity of rural areas, the natural and landscape-related
conservation of which is intended to be achieved. Thus, Article 8 calls for the "mandatory
reintegration of landscape in areas affected by the extraction of materials once this activity is
completed" and in Article 6, which states that "new road works located in rural zones, as well
as the conservation and maintenance of current ones, should be adjusted to the regulation
with regard to soil and water conservation."

27. Chapter III, "Soil Conservation and Recovery", should be pointed out as something
different from the rest of the law's content; article 4 deals with public and private irrigation
and drainage projects, the execution of which will be subject to authorization by MGAP and
should be adjusted to the aptitude of the use of the soils and to the availability of water to
carry it out. This point differs from previously defined criteria, where, although rural
producers should apply technical standards, it is the State which should be watchful in terms
of avoiding soil degradation and erosion, while in the case of irrigation a project should be
submitted for approval prior to execution and later control.

28. Decree 284/990 of 2176/90 (Regulation of N° 15.239): This may be divided into
four chapters:

1. Technical standards

2. Soil use and conservation

3. Water use and conservation

4. General provisions

29. The regulation establishes the technical criteria that should be applied by owners of
agricultural properties for the purpose of achieving a more rational use of sustainable
resources and yields. Article 2 defines a land classification system by capacity of use, as a
basic criteria for setting conservation-oriented standards for rational soil use. The intrinsic
and associated properties of soils, as well as their position in the landscape, constitute the
principal elements to be taken into account in classifying land; in turn, it is assumed that the
technological level to be considered is the most generalized in the country. Lands are
classified in two types:

(a) Arable (i.e., those with soil over 30 cm deep, slopes of up to 12% and a low to moderate
current degree of erosion). These lands are sub-divided, in turn, into four subclasses (A-B-C-
D), based on their increasing risk of erosion and the need to apply more intensive
conservation measures and longer rotations.

(b) Non-arable (i.e., those that do not meet the previous conditions, added to the presence of
soils with sandy textures on their surface horizons, associated with significant processes of
degradation). Also included are those with other associated limitations such as: poor internal
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drainage, risk of flooding, high percentage of alkaline soils, abundant rocks and/or stones.
The latter criteria are not very precise and thus are hard to apply. For example, within lands
with poor internal drainage or risk of flooding, a large part of them are currently planted with
rice and should thus be excluded from the possibility of being cultivated. These in turn are
subdivided into three sub-classes (E-F-G), which include lands suited to pasture or forestry.
Within this article, three degrees of erosion are defined and technical criteria are established
to recovery already eroded lands.

30. The General Directorate of Renewable Natural Resources (DGRNRE), in accordance
with provisions in articles 3 y 4 of this regulation, is responsible for directing and
coordinating the activities defined in article 2 of Law N° 15.239 as well as promoting and
disseminating among rural producers the previously-defined technical standards.

31. Owners of agricultural properties, should the cultivation of lands classified as A and B
be proposed, should observe technical standards, while on lands classified as C and D this
should be done in accordance with a soil conservation plan (article 5), and article 6
determines the information that it should contain. The regulation does not specify if this plan
must be submitted for prior evaluation by DGRNRE, and everything is left to the
enforcement actions that the latter may carry out.

32. Irrigation and drainage projects may be presented to DGRNRE (the competent
authority, article 7), to request authorization for their execution, without detriment to
MTOP's sphere of competence in this matter; moreover, in article 9 the latter should require
it. Finally, article 9 establishes the minimum technical requirements that should be included
in this information and the period for their resolution.

33. This chapter reaffirms the authority of DGRNRE, in accordance with the mandates
defined in article 3 of Law 15,239, to enforce compliance with the law and technical
standards (articlel3). In the case of non-compliance, the landholder should be notified that
he has one year to adjust to provisions established by the regulation. In the case of
recurrence, sanctions may be levied directly without prior notification (article 14). The
DGRNRE shall determine and substantiate infractions, and the Service Bureau of the
Ministry's Agricultural Comptroller shall be responsible for imposing them (article 15).
Under article 285 of Law N° 16,736 dated 1996, the Bureau of Legal Services shall be
responsible for levying such sanctions and establishing the amounts thereof.

34. The technical standards of this regulatory degree need to be revised urgently, in the
light of the new technologies and technical knowledge now available. The major
technological change in the 1990s was the growing use of direct planting, whose application
makes it possible to reduce considerably the risks of soil erosion, thus expanding the
possibility of cultivating lands that, according to this decree, were considered not to be
arable. This technology was still not sufficiently developed at the time when the regulatory
decree was being prepared. However, it is currently being used widely on lands dedicated to
grain and forage farning.

35. Moreover, after approximately twenty years of research, adaptation and validation,
there is now an extremely useful tool for estimating erosion losses, applicable to any specific
situation of soil, geographic location, topography, and system of land use and management in
the country: this is the Universal Soil Loss Equation (USLE). This tool, together with the
available limits of tolerance of erosion losses, should be used as a standard in the new
regulation.
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36. Aware of the need to revise the regulatory decree, DSA is preparing a new regulation
to replace the previous one, taking into account the new technological alternatives to
traditional farming methods. The main conceptual changes proposed are the following:

(a) The most significant one is that the principal technical standard required is the
submission of a soil conservation plan by rural producers, in those zones or regions which,
due to their potential or current erosion risk, are selected by DGRNRE.

(b) The above is different from that stated by the current regulation, where it is indicated that
the only ones who should submit such a plan are those farmers whose lands are located in
classes C and D, while those whose lands are located in classes A and B must only comply
with established technical standards.

(c) DGRNR shall issue a certificate of "good soil management," which should represent
some sort of benefit for the farmer.

(d) The use of the USLE and the limits of tolerance, as a guide for evaluating such usage
plans, considering as valid all those that yield less than tolerable losses.

(e) The preparation of instructions in which the technical and legal details needed to prepare
the plan are defined, so that definitions (such as classes of lands or others) are eliminated
from the text.

(f) The concept of the degradation of the soil's physical, chemical or biological properties is
introduced. This is a broader concept, since it covers, for example, aspects related to soil
contamination.

(g) The use of the watershed as a land unit for planning and management of this resource is
recommended.

(h) The use of technical coefficients to calculate the conduction, application and distribution
of irrigation water.

(i) Unlike the previous regulation, it is proposed that soil conservation plans should be
endorsed by agronomists and owners of agricultural properties under any title and at the
disposal of DSA requested by said entity.

(j) With regard to the extraction of materials that imply the opening of quarries, the
necessary measures to reintegrate them into the landscape are detailed and, in the case of land
for gardens, grass and ceramics, it establishes the need to register the company in charge with
the relevant authorities, together with a land use plan approved by DSA.

(k) Irrigation and drainage projects and the requirements for submitting them to DSA are
precisely defined. It is intended that in this way there will be consistency with the irrigation
law and its regulation.

37. Article 13 of Law 15,239 states that credits granted by the BROU should give priority
to the financing of soil conservation measures. In this regard, a requirement for granting such
credits should be prior approval by the DSA of a Soil Use and Management Plan, in
accordance with the criteria mentioned previously, in which such measures are included.
Evidently, to carry out these proposals, a policy for MGAP to support them is required,
especially with regard to granting incentives.
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Regulations relating to the environment

38. Law N° 16,466 dated January 19,1994 (Environmental Impact Assessment). The
United Nations Conference on the Environment and Development (CNUMAD), held in Rio
de Janeiro in 1992, stipulated in Principle 17 of the Rio Declaration that: States should adopt
the Environmental Impact Assessment (EIA) as a national instrument, with respect to any
proposed activity that may likely produce a considerable negative effect on the environment
and is subject to the decision of the appropriate national authority.

39. The international community thus acknowledged the usefulness of the EIA as a tool to
avoid or minimize the environmental effects that different works, activities and projects
might cause to the factors (biological, physical and socioeconomic) that comprise the
environment at its different levels: national, regional or global.

40. CNUMAD itself proclaimed, through Agenda 21, the concept of sustainable
development in which all activities, whether they be extraction, resources, production or
provision of services, should take environmental feasibility into account, to the same degree
as economic feasibility. Also included here is the concept that future generations should
have the same opportunities as current ones in terms of the availability of natural resources.

41. In Uruguay, the EIA is approved as a legal regulation through Law N° 16,466 which
assigns MVOTMA the role of qualified authority at the national level; it was regulated a few
months after being approved. With this law, Uruguay complies with provisions in Principle
17 of the Rio Declaration.

42. It is evident that in Uruguay the environmental issue was not introduced with this law,
since it is considered from different view points by different legal regulations, such as the
CR, the CA, Law 15,239, the Mining Code, and the Forestry Law. The law begins by
declaring that it is of general and national interest to protect the environment against:

(a) plundering, i.e., the fragmentation, irrational extraction, and negative modification of the
ecological balance;

(b) destruction, i.e., eliminating or causing an entire sector of nature to disappear;

(c) contamination, i.e., introducing elements or factors that worsen the natural situation or
substantially modify it. ;

43. In turn, it states that all individuals and corporations must abstain from provoking
serious changes to nature. These must be serious, which is essential, since man's relationship
with nature always supposes modifications to the latter. The focus established by the law to
achieve these objectives is prevention. It refers to the negative or harmful environmental
impact, characterizing it as: any alteration to the environment's physical, biological and
chemical properties, caused by any form of material or energy resulting from human
activities and which, in turn, directly or indirectly jeopardize it in terms of: (a) quality,
diversity and configuration of natural resources; (b) the life of the population through said
modification in terms of health and quality of life; and (c) sanitary, esthetic or cultural
conditions.

44. The law contemplates a list of works or activities included within the EIA scheme,
which is later expanded in the regulatory decree which, in turn, establishes the procedure for



the prior environmental authorization (PEA) which works or activities should obtain from
MVTOMA before their start-up. This list contains works that have a direct relationship to
agricultural activities:

* Dams with a capacity of over 10,000,000 m3 or 50 ha of laKe.

* Construction of canals, aqueducts, siphons or pumping stations utilized for irrigation
when they conduct over 2 m3 /second..

* Water intakes with an extraction capacity of over 2 m3 /second .

* Vegetable, fruit and grape production exceeding 100 ha.

* Forestation of over 100 ha.

This decree also defines the categories in which each work or activity may be
classified by said agency, with category A being for those having no impact, category B for
moderate or partial impacts, and category C in the case of significant impacts.

45. The first category does not generate an Environmental Impact Study (EIS), which
does not mean that no mitigation measures are imposed on it. In this case the PEA is granted
immediately, while in categories B and C applicants should submit an EIS in the first case of
partial aspects and in the second the most complete possible. The EIS is a technical
document prepared in support of the EIA and its substantial aspects should contain:

* Characteristics of the receiving environment (soils, water, landscape, flora and fauna,
populations, soil uses, etc.);

* Identification and assessment of negative and positive impacts;

* Mitigation measures;

* Monitoring plan for these measures;

* Environmental summary report.

MVOTMA shall display the environmental summary report in its offices for a period of 20
working days.

46. The law also implements the procedure of public hearings to take into account the
opinion of social sectors in the area where the project will be carried out, in general for those
classified as C. Finally, MVOTMA shall have a period of 150 days to state its opinion in
these cases.

47. There is a lack of understanding of the issue with regard to the works mentioned. For
example, there is no relationship between a dam with storage capacity of 10,000,000 m3 and a
flooded surface of over 50 ha, so as to require an EIA in both cases, or require it in pumping
stations with an extraction capacity of over 2 m3 /second, and then in a later item for water
intakes with the same capacity when in reality they are the same thing. The same could be
said about the EIA requirement for horticultural, etc. and forest plantings exceeding 100 ha.
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48. Law N° 17.234 dated 02/ 2000 (Creation of a National System of Protected
Natural Areas) Until the approval of this law, the country lacked a specific standard
that would generally establish provisions for the protection of natural areas and link them
together in a system of national coverage. There was a set of standards of very different
categories, and different degrees of protection were established for different areas within the
territory. Most of these regulations were issued decades ago and, therefore, did not
individually or collectively reflect an inter-connected conservation system (and, logically, the
new concepts on this subject are not incorporated).

49. The new law creates this system or "instrument to implement national environmental
protection policies and plans", comprised of areas classified and incorporated by the PE at the
proposal of MVOTMA, in some of the categories foreseen, which should also reconsider
those areas already declared as protected when the regulation is enacted, based on an
inventory that should be made by DINAMA.

50. The natural areas that are incorporated into the system may be part of the endowment
of the State or the property of private persons who consent to it, although the law allows the
administration to expropriate those areas that meet the necessary conditions, as well as
establish certain limitations or prohibitions on activities carried out in such areas or in
adjacent regions or zones.

51. Although the law designates MVOTMA as coordinator, the administration of the
areas themselves may be the responsibility of other public or private agencies and
individuals, although subject to management plans previously approved by MVOTMA. The
role of the latter and of the administrator of each area will be supported by inter-institutional
and multi-sectoral advisors, as stipulated by the regulation. Since this is a framework law, its
scope will depend on its regulation. However, this law has received sharp criticism, basically
from the AEA, Faculty of Agronomy, MGAP and productive sectors. The DRNRE is
currently collaborating with MVOTMA in the preparation of a regulation of the law.

Environmental Protection Law

52. This was approved recently and it is important to consider it because it gives
MVOTMA the principal role in management and coordination with other agencies on issues
related to environmental protection and, thus, in that of renewable natural resources. It
consists of four chapters: the first stipulates introductory provisions where (article 1) it is
declared to be of general interest in accordance with provisions in article 47 of the
Constitution. Several of these are worth pointing out: protection of the environment, air
quality, water, soil, landscape and biodiversity conservation. Clause G of the same article
describes the fornulation, implementation and application of the National Environmental and
Sustainable Development Policy.

53. It is not clear why it is necessary to define by means of a law what is understood by
"sustainable development", in this case as: "that which meets the needs of the present without
jeopardizing the capacity of future generations to meet their own needs.". Article 4 states
that it is the duty of the State and of Public Entities in general to promote an environmentally
sustainable development model. Chapter II stipulates general provisions in which
environmental policy principles are established and environmental management instruments
are defined, as well as the promotion of environmental education, and finally states the
different degrees of sanctions on non-compliance with valid regulations.
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54. The most important principles that will regulate the environmental policy stipulated
by the PE are: (a) the consideration of the country as a "natural country," in the context of
nations from a cultural and social stand-point of sustainable development; (b) foresight and
prevention are the priority criteria compared to others in environmental management; and (c)
the acknowledgment of the need to integrate and coordinate the different public and private
sectors involved, as well as decentralization, with the purpose of achieving effective
environmental protection.

55. The above-mentioned principles should also serve as interpretive criteria to solve
problems that may arise between the application of regulations and responsibilities for
environmental protection and their relationship with other regulations and responsibilities.
The irrigation law acknowledges the unitary nature of the environmental issue, which calls
for interdisciplinary treatment.

56. The environmental management instruments considered (article 7) are the following:
(a) all national and departmental legal standards and regulations including this law, on
environmental protection; (b) PA programs, projects and plans; (c) the establishmnent of
environmental quality parameters and standards; (d) the natural system of protected areas; (e)
economic incentives; (f) sanctions; and (g) the environmental institutional organization.

57. The PE regulate the way in which MVOTMA applies the instruments not contained in
this law or in others dealing with PA. Later, in article 8, it is determined that MVOTMA
shall be in charge of the exclusive coordination of the integrated environmental management
of the State and of public entities in general. MVOTMA (article. 9) shall provide support and
guidance and may delegate the environmental management of departmental and local
authorities. Article 13 stipulates the sanctions that, when necessary, MVOTMA may levy for
infractions of PA standards, without detriment to those it is authorized to levy in virtue of law
N° 16.170 dated 5/30/1990 (creation of MVOTMA), law N° 16.466 dated 1/19/1994 (EIA)
and of arts. 453 and 455 of law N° 16.170 dated 12/28/1990 (Budget Law).

58. If the standards to which this preliminary draft refer are those contained in the general
provisions commented above, in addition to those that may be determined in the regulation,
MVOTMA may intervene over other agencies specializing in the control of activities that in
some way may affect the environment, when in its judgment they are more than mere light
infractions. Clause C of this article, for example, states that, cumulatively with other relevant
sanctions, when infractions are not considered light, objects and products stemming from
illicit activities will be confiscated, as will vehicles, etc. Clause D, in the case of infractions
considered to be serious or of repeat offenders, may call for a 180-day suspension of
authorizations granted for the respective activity under the sphere of its authority. Finally,
with regard to public agencies, the Ministry, in addition to corresponding sanctions, shall
inform the PE and General Assembly.

59. The article is extremely confusing since, on the one hand, PA standards are not clear,
nor is there a definition of what are considered to be more than light infractions and what are
serious infractions, and everything is left to the judgment of MVOTMA. On the other hand,
it is not known what will happen when other agencies, with authority to control the same
activities, have opinions that differ from those of this Ministry.

60. Chapter III lists special provisions dealing with air quality, the ozone layer, chemical
substances, waste, biological diversity and bio-safety. In all cases, either as the pertinent
national authority for purposes of the implementation and application of the Vienna
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Convention on Protection of the Ozone Layer (1985) and the Framework Convention of the
United Nations on Climate Change (1992), and as determined by this law, MVOTMA shall
be in charge of deternining and applying PA standards stipulated in the law's regulation with
respect to the above-mentioned issues.

61. MVOTMA has already assumed some of duties assigned to it by the law, such as the
integrated coordination (article 8) of environmental management which was previously
mentioned. Thus, under the scope of this Ministry, the Technical Advisory Commission for
Environmental Protection (COTAMA) operates as a forum for joint consulting and
counseling, comprised of delegates from various state and private agencies. Sub-groups have
been formed, such as Climate Change Management, Water Management, Sustainable
Development Management and Air Management, which advise about the definition of quality
parameters and standards.

Standards regarding the use of water for agricultural purposes

62. Law N° 16.858 dated 9/3/1997 (Irrigation Law) The Irrigation Law has filled the
legal void with regard to this issue, left by the CA, although as seen it had been considered by
the CR of 1875. Prior to the enactment of this law, Parliament had considered various
preliminary drafts, the most recent from 1987, but none of them prospered. The main
obstacle was the issue of water ownership, since the latter preliminary draft proposed to
declare as public domain all permanent surface waters flowing through natural channels, with
the exception of springs. Opinion also felt that it was more important to include the standards
proposed in the CA, due to the convenience of having only one regulatory text. However, the
increase in irrigation in the past ten years, especially for the planting of rice, made it essential
to consider a new regulation specifically dealing with irrigation, due to the generally held
opinion that it is very difficult to reform a Code in Uruguay.

63. The use of water for irrigation for agricultural purposes is declared to be of general
interest, without detriment to other purposes. Rural producers have the right to use the water
they can obtain legally, to carry out agricultural activities without degrading renewable
natural resources or jeopardizing third parties, adjusting themselves to the technical standards
set by MGAP. As in Law N° 15.239, the use of water for irrigation is not left to the
discretion of the rural producer with regard to technical aspects (for example, efficiency,
conduction, application, and quality). As a result, all rights for private use of public water
and the construction of hydraulic works are subject to the approval of the Soil and Water Use
and Management Plan by DGRNR.

64. The law later deals with four fundamental issues: (a) requirements for the construction
of hydraulic wbrks for irrigation purposes and the rights to public water; (b) agrarian
Irrigation Societies; (c) Irrigation Boards; and (d) sanctions.

65. Article 20 defines works subject to authorizations: (a) systems for the extraction of
surface and ground water (pumping stations) and conduction (canals); and (b) dams, storage
depots and all water intake works. Hydraulic works require technical approval and the right
to use water (MTOP), authorization of the soil and water use and management plan (MGAP),
and prior environmental authorization when necessary. The regulation should establish
mechanisms for joint approval by the three agencies. The rules for the assignment of
concessions are established, in the latter case introducing changes to the CA in which these
were non-transferable, adjusting in some way to a normal fact at least in the rice sector.
Added to conditions for expiration of the concession already established in the CA is the fact
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that MTOP may declare expiration when a serious fault is committed with regard to the usage
plan (in the judgment of MGAP).

66. Rural producers' associations may be formed with the purpose of obtaining permits or
concessions to use water for irrigation or for the construction of hydraulic works for common
use. These are constituted by a written contract among its members, which must be
registered in MTOP.

67. Irrigation Advisory Boards may be created by law, thereby officializing something
that was already operating in the country and giving greater weight to their roles. Irrigation
Boards have been organized, using the watershed as a land management unit. There are
currently six throughout the country. Traditionally, these Boards advised DNH on decision-
making regarding irrigation permits and the fair distribution of volumes of water among
users, as well as the establishment of irrigation turns during drought periods. Since 1987,
MGAP has joined them, acting as secretariat and at the same level of the MTOP delegate
who acts as president. Currently, all aspects related to water and soil use have been included
in the Boards' decisions. The increase in irrigation throughout the country, especially the
incorporation of new zones in which irrigation was not traditionally used, makes it essential
to create new Boards.

68. Article 26 states that both MTOP and MGAP may levy sanctions on those who
transgress obligations contracted by this law and by law 15.239, which, depending on their
seriousness, may be set at between 10 y 10.000 UR. It is important to consider this since the
amounts in the case of DGRNR are much higher than those set according to article 285 of
Law 16.736 (dated 1996); furthermore, DNH has its own scale of sanctions. In the regulation
it is necessary to consider this carefully, since it is not acceptable that a farmer should
receive more than one sanction, especially with different criteria regarding the amount.

69. The law does not deal with issues related to water use and resource conservation with
the same depth as those related to the granting of rights to use water, thus taking the
opportunity of considering the law, to include rules to correct certain articles of the CA. In
effect, chapter II, from articles 3 to 11, deals in an overly detailed manner with requirements
for granting concessions, permits, assignments and conditions for their expiration (aspects
more related to the regulation or modification of the CA) with the principal objective of
giving greater security to private sector investments, although it also seeks to prevent and
avoid the indiscriminate use of water. However, the Legislative Authority once again does
not take the opportunity to promote standards that would make it possible to solve the CA's
deficiencies with respect to water ownership.

70. The recently approved Law N° 17.142 resolves in an interpretive and over-wrought
manner (without directly mentioning it) the issue of ownership of certain bodies of water in
the public domain and their relationship to the construction of hydraulic works for
agricultural irrigation purposes.

71. In an interpretive manner for purposes of the CA, its article 1 states the notion of
rainwater for legal purposes: ... that which falls directly on land surface or objects
supported by it, stemming directly from rain, hail, sleet or snow and the products of the
condensation of atmospheric humidity. Those that lose their individuality and mix with
others of different origin do not merit this classification.
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72. The remaining article presents two basic contents. On the one hand, a definition of a
stream is formulated including the notion of a ravine, relating the CA with current law N°
10.859 dated 12/23/1944: ravines, with or without name, are a type of non-navigable, non-
floatable stream, formed by the natural surface confluence of two or more flows of water,
joined in a single channel, that flow through natural channels in a continuous or near-
continuous manner. Thus, the proposed definition respects the usual terminology for
"stream" used in Uruguayan law, eliminating all references to "ravine," a strange concept in
our standards. Given the supposed effectiveness of article 22 of law 10.589, both navigable
and floatable rivers and streams, and those that are not, for purposes of irrigation works
belong to the State and therefore, on discovering the notion of "stream" this indicates that
bodies of water compatible with its concept belong to the public domain, thus indirectly and
retroactively resolving the problem of ownership of this type of water.

73. Without detriment to the above, the law points to the conservation of renewable
natural resources based on which agricultural activities are carried out, so that when general
provisions state that all rural producers have the right to make use of water without degrading
natural resources, it acknowledges the unitary nature of the subject of conservation, by
proposing joint action by pertinent agencies to improve administrative management.
Unfortunately, it leaves all these aspects subject to regulation. It grants MGAP a very
important role with regard to irrigation for agricultural purposes. by delegating to it the
setting of technical standards on the use of water for irrigation purposes and by defining the
need for the Soil and Water Use and Conservation Plan to be approved so that irrigation
works can be executed.

74. The Honorary Advisory Commission on Irrigation has prepared a draft regulation of
chapter II and of article 21 of the law, thus giving priority to those tools that represent a
substantial improvement to administrative and technical management by pertinent agencies.
The most salient aspects of this proposal are the following:

(a) Prior administrative authorization for the construction of hydraulic works.

(b) The request must be accompanied by an irrigation project, understanding by this the set
of technical and legal documents that describe in detail those aspects related to the use,
transport and application of water, including three components: the hydraulic work, the Soil
and Water Use and Management Plan, and the AAP when necessary. For these purposes,
instructions have been prepared by the agencies involved.

(c) The farms affected are expressly differentiated. These are those on which the works are
installed (location of dikes and flooding of a reservoir, location of a pumping station or
drilled well), beneficiary farms which are where irrigation is actually carried out and where
the infrastructure needed for it is located.

(d) The law only makes reference to farms affected, using an unclear definition.

(e) The Soil and Water Use and Management Plan, defined in the Irrigation Law, is
assimilated into the irrigation and drainage project of law N° 15.239 (it is not known why the
names were changed) but in this case it is part of a more comprehensive project called the
irrigation project.

(f) It is proposed that administrative management be improved by means of the requirement
for a single document with three copies of the irrigation project, with only one reception
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place located in the offices of MTOP or MGAP, and the joint evaluation and report finalizing
the processing of independent resolutions within each agency.

(g) The holding of a single public hearing to meet MTOP and MVOTMA requirements.

75. The draft regulatory proposal on the operation of Irrigation Boards is currently being
prepared for submission to the Advisory Commission for consideration. Two important
issues remain to be studied, the Irrigators' Associations and the sanctions to be imposed for
non-compliance with projects. It is important to note that both MGAP and MTOP have
begun to apply this proposal's principal administrative mechanisms.

Other Rules and Regulations

76. Law NO 16.233 (Rural Farms) This regulates contracts aimed at agricultural,
livestock, and agricultural-livestock endeavors. Article 6 includes an important provision in
terms of soil and water conservation for agricultural-livestock purposes, stating that in all
contracts signed under the scope of this law the parties must comply with the rules
established by MGAP in accordance with numerals 5) and 8) of article 3 of Law 15.239.
Non-compliance by tenants, sub-tenants, sharecroppers and sub-sharecroppers with their
obligations, certified by MGAP, shall be cause for the respective contract to be rescinded.

77. Certification and labeling The certification and labeling of agricultural products
that have been obtained or prepared in accordance with environmentally adequate standards
and processes is an important component of current environmental management. Uruguay
lacks its own system of environmental certification and labeling (green seal). Uruguay's
certifying institutions (LATU and UNIT) apply international standards, usually generated by
the Intemational Standard Organization (ISO). In the case of ISO standards, there is a series
dedicated to environmental issues (14,000), of voluntary compliance, but these are
increasingly required by import companies in developed countries. In the case of Uruguay, in
the agro-industrial sector, the oil processing company COUSA has received certification. In
the case of agricultural and livestock products, several decrees (360/992 and 19/993) from the
early 1990s establish certification standards for agricultural food products stemming from
organic farming.

78. The Society of Consumers of Products Resulting from Biological Agriculture
(SCPAB) is an entity created by the Rural Association of Uruguay as a private institution to
give the corresponding certificates, in competition with LATU. Later, the Civil Association
for the Certification of Ecological Agriculture in Uruguay (Urucert) was also formed,
comprised of the National Commission for Rural Promotion, the boards of NGOs working in
agro-ecology, and representatives of rural producers. The SCPAB has certified organic rice
and sunflower seed and there is interest in promoting the certification of "organic meat."

Wildlife Protection

79. Law 9.481 of 1935 leaves under the State's control, surveillance and regulation, the
conservation and use of the country's wildlife, including all wild species that are found at any
time on the country's territory. Decree 12/985 declared wild deer a National Monument, and
stated the need to adopt urgent measures for their absolute protection. More recently, law
16.736 of 1996 made subject to DGRNR's authorization the introduction into the country, the
holding, transportation, commercialization, dissemination and letting loose in the wild of
exotic species of fauna that could become wild. Regarding hunting per se, the 1935 law
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prohibited within national territory the hunting of zoological, indigenous or free species,
except for exceptions stated in regulations issued by the PE. Law 16.736 gave MGAP the
authority to issue hunting permits for certain types of wildlife.

80. The marketing of by-products of certain species that are internationally considered to
be endangered is prohibited by, or otherwise subject to the Convention on International Trade
of Endangered Species (CITES), approved by Uruguay in 1982.

International Commitments related to the Agricultural and Livestock Sector

81. The Convention on Wetlands of International Importance, especially as a
Habitat for Aquatic Birds (the Ramsar Convention) This constitutes the first inter-
governmental treaty on the conservation and rational use of natural resources. Originally, the
most important motive for its creation was the growing concern in the early 1960s about the
serious risk of decreased populations of aquatic birds and their habitat. However, this
concern has expanded to all aspects related to the conservation and rational use of wetlands,
the conservation of the special essential services they provide, as well as habitats for species
of fauna and flora, so that the issue of birds has become only one of a number of concerns. In
turn, the needs of communities related to wetlands are an issue considered to be important in
recent Conventions, so much so that the subject for the COP 1999 was "people and wetlands:
a vital link.". The Convention was ratified by Uruguay in 1984, including on the list of
Wetlands of International Importance an area of 435,000 ha in a single site: the Merim lagoon
wetlands.

82. The DGRNR is the administrative authority for the Convention in Uruguay. It is
responsible for implementing and applying the treaty, and acts as the focal point for
communications and coordination.

83. The 6th Conference of Stakeholders, held in Brisbane in 1996, adopted the 1997-2002
Strategic Plan which stated that "the Convention's mission is the conservation and rational
use of wetlands through the establishment of national, local and regional policies, and
international technical and financial assistance, as a means of achieving the sustainable
development of wetlands.". This Plan contains eight General Objectives that include a series
of recommendations with which stakeholders should comply as far as possible.

84. In addition, before 1993 Uruguay included the entire site in the so-called Montreaux
Register. This is a register of those sites included on the list where changes have occurred,
are occurring or may occur in their ecological characteristics as a consequence of
contamination or human intervention. These sites are considered to be national and
international priorities. The Convention has established an aid mechanism to solve problems,
called the Orientation Procedure for Management. It consists of sending experts to write a
report with recommendations to relevant authorities; such authorities should approve this
report. Uruguay implemented this procedure in 1993.

85. It can be argued that Uruguay may have committed a series of errors: first, by
pressuring for inclusion in the Register, and by having included the entire Ramsar site, not
only the area whose ecological characteristics were being affected (approximately 100,000
ha). Second, not having implemented any of the recommendations suggested by the
Procedure. Third, not spearheading the issue of the conservation and rational use of
wetlands, being the institution responsible for the Convention. And, finally, not having
incorporated other sites which are now defined and delimited as national reserve areas
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(including Laguna de Castillos, Laguna de Rocha and Laguna Garz6n, the coastal strip, the
Bafiado de Farrapos).

86. The Convention also maintains close ties with other International Conventions,
especially with the Biological Diversity Agreement, the Convention on Conservation of
Migratory Wildlife Species, the Convention on International Trade of Endangered Species of
Wild Fauna and Flora, the United Nations Convention on the Combat against Desertification,
the United Nations Framework Convention on Climate Change, for some of which the
Bureau is a national counterpart.

87. United Nations Convention on the Combat against Desertification in Countries
Affected by Serious Drought or Desertification, particularly in Africa (CCD) Under law
N° 17.026 Uruguay approved the CCD and (on 17/22/1999) it signed a document showing its
support of the CCD. In 1977, the United Nations Conference on Desertification (CNUD) had
approved an Action Plan to deal with this problem, but it had no practical application.

88. More recently, the 1992 United Nations Conference on the Environment and
Development (CNUMAD) discussed the issue, proposing an integrated approach and
recommending the adoption of measures by States aimed at promoting sustainable
development at community level. In turn, it called for the preparation of a text for the
creation of the CCD, which was approved in 1994 and which Uruguay joined in 1999. The
CCD's objective is to combat desertification, understanding as such the degradation of lands
in arid, semi-arid and dry sub-humid areas, resulting essentially from climate variations and
human activities, and the mitigation of effects of drought in countries seriously affected by
this. Countries should prepare Action Plans for its control, which will be supported by
international cooperation and association agreements.

89. An FAO/UNEP/UNESCO inter-agency mission visited Uruguay in 1983 to study the
issue of desertification. Its national counterpart was DSA, whose diagnostic study and
recommendations have already been mentioned. The time that has passed since the creation
of the CCD and its approval by Uruguay is due to the fact that desertification was not
considered an important problem and also because the CCD seeks to assign priority to
solving these problems where they are very serious, especially in Africa. Since the CDD is
an international agreement in terms of the environment and of sustainable development,
which involves agricultural and livestock production and renewable natural resources,
particularly soil and water, MGAP should have been the agency to carry out efforts aimed at
achieving adhesion to the CCD. However, MVOTMA was the agency that carried them out
and is now the temporary focal point.

90. United Nations Framework Convention on Climate Change (1992), approved by
law N° 16.517 in 1994. Kyoto Protocol The States that approved this Convention in 1992
established a mechanism to review, discuss and exchange information, in response to
progress in scientific knowledge, which would make it possible to make commitments in
addition to those of the Convention. At the first meeting of the Stakeholders' Conference,
held in Berlin in 1995, it was decided that the initial commitment of developed countries to
try to decrease their greenhouse'gas emissions in 2000 to levels similar to those of 1990, was
not sufficient to achieve the Convention's long-term objectives. There was then a new round
of discussions in Kyoto in 1997, at which consensus was reached on an agreement (the Kyoto
Protocol) by which countries agreed to reduce the total greenhouse emissions effect for the
2008/2012 period by at least 5 percent in relation to their 1990 levels.
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91. The Protocol was opened for signing on March 16, 1998 and would become effective
90 days later, provided that at least 55 members sign it, among them the gas-emitting
countries. It contains a series of provisions related to the creation of carbon sinks due to
changes in soil use.

92. In effect, article 6 refers to the fact that all countries included in Annex 1 may transfer
or acquire emissions reduction units from other members, resulting from projects aimed at
reducing man-made emissions by sources or increasing man-made absorption by sinks of
greenhouse gases in any sector of the economy and imposes a series of conditions.

93. Article 12, when referring to mechanisms for clean development, states that its
objective is to help parties not included in Annex 1 to achieve sustainable development and
contribute to the Convention's ultimate objective, as well as to help the countries included in
the latter to comply with their commitments to reduce this type of emissions. Parties not
included in Annex 1 would benefit from the activities of projects whose result is certified
emission reduction, while those included in the Annex may use these certified reductions as
part of their compliance with commitments.

94. Carbon sinks resulting from human activities directly related to changes in soil use
and forestry may be used for such purposes, for example, the use of direct planting since it
contributes towards reducing soil erosion and at the same time traps carbon.

95. The following matrix lists international agreements and multilateral instruments with
implications on the agricultural and livestock sector1 .

Environmental Regulation for Agriculture and Livestock, pp. 43 and 44., Cousillas - 2000
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Principal International Environmental Agreements and Treaties with Implications on
the Agricultural and Livestock Sector

AGREEMENT DATE MAIN ENVIRONMENTAL OBJECTIVES

Panamerican Convention on Protection of 1969 Protection of native species, natural areas and
Flora, Fauna and Natural Beauty of American landcapes.
Countries (1940)

Convention on Intemational Trade of 1974 Regulations on intemational trade of species
Endangered Species of Wildlife and Plants considered to be endangered.
(CITES, 1973)

Ramsar Agreement on Humid Zones of 1982 Protection of wetlands; in Uruguay this includes the
Intemational Importance (1971) Baflados del Este.

UNESCO Convention for the protection of 1988 Protection of natural areas and native species.
world cultural and natural heritage (1972)

Bonn Convention on the conservation of 1989 Protection of migratory species, especially birds.
migratory species (1979

Agreement on Biological Diversity (1992) 1993 Preservation and sustainable use of biodiversity
(fauna, flora, ecosystems)

United Nations Agreement on the Combat 1998 Cooperation for research, prevention and mitigation
against Desertification (1994) of effects of serious droughts and desertification

processes.
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Multilateral Environmental Instruments related to the Agricultural and Livestock
Sector

Instrument Regulatory scope Related activities Processes

Agreement on Conservation of Agricultural and Replacement of ecosystems,
Biological Diversity and ecosystems, species and livestock production intensification, biocides, use of
Cartagena Protocol genetic resources biotechnology, access to

Livestock, agriculture. genetic resources
and forestry

Agroindustrial Contaminating emissions that
processors are negative for biological

diversity

Convention on the fight Soil conservation Livestock, agriculture Practices that favor soil erosion
against desertification and forestry

POPs-Persistent Organic List of 12 persistent Livestock, agriculture Pesticides with severe usage
Pollutants organic pollutants and forestry restrictions

Vienna Convention and Emissions of substances Food processing Emissions of CFC and other
Montreal Protocol that affect the ozone layer industry substances used especially in

refrigeration systems

Framework Convention Emissions of gases Forestation Trapping of CO2 by growing
on Climate Change and implicated in atmospheric forests
Kyoto Protocol warming. Tradable

emission mechanisms Rice CH4 emissions from rice fields

Livestock CH 4 emissions from cattle

Conventional Emissions from oxidation of
agriculture vs. direct organic material
planting
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Instruments Available in National Environmental Regulations

Instrument Purpose or objective Norm

Tree felling permits Conservation of native block Forestry Law

Prohibition on hunting Protection of native wildlife Law 9.481

Hunting permits Management of wildlife species Law 16.736

Prohibitions on building and Protection of ecologically significant and Montevideo Land Use Plan
subdivision rural areas

Management Plan for agricultural Soil conservation Soil and Water Conservation Law
and livestock endeavors

Permits for agricultural and Conservation of Rarnsar conservation Decree 527/992
livestock uses area in Baflados del Este

Environmental Impact Determine environmental impacts, Environmental Impact
Assessment mitigation measures, excluding high- Assessment Law

impact works

Tax exemption Economic incentive to avoid felling Forestry Law
indigenous forest. Forestry Law

Water use fee Regulate uses of public waters.aimed at Water Code
irrigation, industry, etc.

Credits Conservation of soil and water under Soil and Water Conservation Law
productive uses

Prohibition of fiscal benefits Sanctions on offenders in soil and water Soil and Water Conservation Law
conservation

Joint commissions on information Regional irrigation advisory boards with Irrigation Law
and consulting the purpose of regulating water use

Public hearing Information to the public on a project Environmental Impact
under evaluation of its environmental Assessment Law
impact

Access to information Manifest: making available to public Environmental Impact
project under evaluation of its Assessment Law
environmental impact
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Instruments for Natural Resource Management.

96. With regard to this point, one may distinguish between instruments with direct State
intervention in their application, such as authorizations, permits and prohibitions, and indirect
ones, such as those of an economic nature (e.g., credits, rates, taxes and exemptions) or of
information. The former predominate, basically in the form of permits and prohibitions,
associated with controls by the State and sanctions (fines) for offenders. These instruments,
especially the latter ones, are difficult to implement, and control is generally costly to enforce
and easily to evade. In general, when an infraction corresponds to a previously authorized
activity, the sanction may correspond to the suspension or expiration of the permit or
concession (CA), a decision that, for example, MTOP has not taken to date. With regard to
the second ones, in the case of tax exemptions anticipated for native forest conservation,
which have been applied successfully or conditions for granting credits for crops by the
BROU, as stipulated in Law 15.239, the latter had relative success in the 1980s but currently
lack much importance. However, these instruments are substantive for correct management
of natural resources. Finally, there are several information instruments in relation to the
management of resources of different importance, such as public hearings as a prerequisite
for the authorization of hydraulic works, or Irrigation Advisory Boards with regard to
regulating water use for irrigation.

Institutional Aspects

97. There is a lack of consistency among different legal texts and there are over-lapping
responsibilities among different public agencies with regard to the management of renewable
natural resources. Since MVOTMA's creation in 1990, environmental issues (within which
is found natural resource management) has been given the institutional and political
emphasis. It was assigned the duty of executing the national environmental policy
determined by the PE, and it was specifically assigned general roles for environmental
protection through its executing unit, DINAMA. Experience of over a decade has shown
that, with the creation of this Ministry, proper management of renewable natural resources
has not been solved, and the environmental roles of different institutions remain scattered and
over-lapping. Added to this is a conflicting relationship with other agencies in charge of
these resources, especially with MGAP.

98. In effect, MGAP maintains areas considered by MVOT-MA as critical for
environmental management, especially through DGRNR, such as the protection of flora and
fauna, irrigation for agricultural purposes, forestry and soil conservation. On the issue of
water management, for example, MTOP, MGAP, OSE, the Municipalities (Intendencias) and
MVOTMA over-lap one another. In an attempt to rectify the above, MVOTMA formed the
Technical Advisory Commission for Environmental Protection (COTAMA), as a consultation
and advisory agency, comprised of delegates of public and private institutions.
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Annex 3

Natural Resources and Agricultural Production

The Natural Resource Base

1. The territory of Uruguay covers 17.5 million ha, of which 16.1 million ha (91.4
percent of the total) are considered suitable for agricultural production 2. Pastures and
fodder crops make up about 90 percent of this usable area, and about 91 percent of the
pasture area is natural pasture (although a proportion of it has been "improved" through
investments over the past forty years, aimed at increasing its carrying capacity). The soils of
Uruguay have been extensively studied; they are predominantly superficial, with a
generalized deficiency of phosphorus and a high clay content. There are 3.2 million ha net
(4.0 million ha gross) with cropping potential (USDA Soil Classes I to III); the highest
proportion of cultivable land to total land is in the Litoral (Region H) bordering the rio
Uruguay and the rio de la Plata. However, given the generally undulating topography of
Uruguay, and bearing in mind the wind-born erosion that formed the landscape, relatively
small areas of arable soils are to be found throughout the country.

2. The natural fertility of much of the soils is relatively high, especially the arable
soils. However, fertility declines markedly under conditions of continuous cultivation with
the reduction in organic matter content and the loss of soil structure. In many parts of
Uruguay, sub-surface clays with low permeability impede natural drainage. A significant
proportion of the land also has a high clay content in the surface horizon, and has good
drainage only during dry periods. The greatest part of the land area has superficial soils that
are a testament to the wind-blown (loess) parent material of much of Uruguay's soils; these
surface horizons have a high content of silts and fine sand, and are particularly susceptible to
erosion and surface capping. The net-result is that although Uruguay is well-provided with
soil resources they need careful management if their productive potential is to be maintained
and degradation and erosion avoided.

3. Thus, although there are 3.2 million ha of arable soils, only about 1.6 million ha
of them as a maximum should be cropped in any one year because of the need to include
pastures in the land-use rotation: (a) to maintain an adequate level of organic matter content
to preserve soil structure; and (b) to achieve a balance between permeability, moisture
retention and resistance to erosion.

Broadly defined to include crop production, pastures and forestry.
2 Uruguay is exceptionally well endowed in this respect; the overall average for Latin America is around 30

percent. The amount of usable land per capita, at around 5 ha, is more than twice the average for Latin
America.
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Potential Land Use

Land Area (gross '000 ha) Cultivable Soils (net '000 ha)
Region / Total Under Total Potential Annual Use'
Department Production Crops Cult.

Pasture
1: Artigas 1,193 1,160 156 75 81

Salto 1,416 1,318 209 103 106
I: Paysandu 1,392 1,345 259 135 123

Rio Negro 928 947 328 184 144
Soriano 901 834 422 240 182
Colonia 611 571 221 123 98
San Jose 499 446 132 77 55
Flores 514 497 149 86 63

III: Durazno 1,164 1,093 222 117 105
Florida 1,042 1,022 209 100 109

IV: Rivera 937 884 115 46 69
Tacuaremb6 1,544 1,473 198 96 101
Cerro Largo 1,365 1,342 232 115 117

V: Treinta y Tres 953 858 8 3 5
Rocha 1,055 934 102 34 68

VI: Lavalleja 1,002 930 116 46 71
Maldonado 479 396 60 23 37

VII: Canelones 454 353 64 34 30
Other 173 16 .

Total 17,622 16,420 3,202 1,637 1,564
Source: adapted from the Agricultural Sector Review (1988): derived from
Hunting Technical Services/OPYPA (1976) and the Crop Sector Review (1982).

4. Uruguay is also well-endowed with water resources in terms of both precipitation
and river flows. However, there is significant variability in precipitation both within and
between years which, given the nature of the soil resources, which has significant impacts. In
average rainfall years, precipitation in late spring and summer (October-February) is typically
insufficient to compensate for evapo-transpiration. Pasture and crop growth depend on the
ability of the soils to retain moisture, and in the natural pasture areas where soils are typically
shallow fodder production is, therefore, highly dependent on rainfall. Livestock production
systems are closely adapted to the natural fodder production pattern (with peaks in spring and
autumn, and troughs in summer and winter). Fodder conservation, now common in Uruguay
in contrast to 25 years ago (when the distorted pattern of production costs and revenues
effectively made its use prohibitive) is widely used to smooth out the natural annual
variations in fodder production. Annual summer crops are also highly dependent on rainfall
in the period October-February.

5. Uruguay is also subject to periodic and catastrophic droughts. The response of
the agricultural sector - and particularly of the livestock sub-sector - has always been
reactive, with a stoic resignation to losses of production and animal stocks, and that of the
government has been basically restricted to "crisis management". Only recently has the
influence of the El Nino Southern Oscillation (ENSO) phenomenon on periodic flooding and
drought in Uruguay become to be fully understood. Recent research indicates: (a) that above-

Based on rotations of: 4 years crops/2 years pasture in Class I and 11 land, 3 years crops/2 years pasture on
Class IIA land, and 2 years crops/2 years pasture on Class III land.
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normal rainfall occurs in the critical period October-February during warn ENSO events (El
Nino), and below-normal rainfall accompanies La Ninia; and (b) that the effect on rainfall and
the impact on productivity of La Ninia events are stronger and less variable than for El Niino
events (logically, production responds asymmetrically to an excess cf a deficit in
precipitation during spring and summer). The two most recent severe droughts associated
with strong El Ninio events occurred in 1988-1989 and in 1999-2000.

6. Since the late 1980s, significant attempts have been made to improve information
and prediction capability and to create an institutional framework in the government and the
agricultural sector itself to allow them to be more "pro-active" in the face of drought. In
addition, the importance of irrigation in crop production, particularly summer fodder crops
for conservation, and of the conservation of surface water flows have steadily increased.

The Utilization of Natural Resources

7. For most of its history, the economic development of Uruguay was based on the
development of cattle and sheep production, harnessing an extensive use of its natural
grasslands to supply export markets. The history of livestock development has been marked
by a steady intensification of the use of natural pastures; its more recent progress has been
associated with the transformation in the use of the relatively limited areas of arable soils.

8. The decade of the 1990s was probably the most dynamic period of agricultural
development in Uruguay's history, in terms of growth and diversification. In spite of the
general reduction in the cultivated area, both rice and malting barley expanded their output to
the point at which Uruguay is one of the world's leading exporters of high-quality rice.

Crop Production

9. The area under annual crops suffered a marked reduction during the 1990s, as a
result of the increased openness of the economy and the decline on international prices. From
1.08 million ha in the crop year 1976/7, the area under annual crops (the eight principal
grains and oilseeds) fell to 0.82 million ha in 1996/7 and to 0.49 million in 2000/1.
Significant investments in processing facilities have accompanied the exploitation of
comparative advantage in malting barley and rice, the two crops which have experienced an
expansion in their planted area, which are important export crops; the other food and feed
grains as well as oilseeds have all declined over time. The expansion in the area under rice,
which reached 205,000 ha in 1998-1999, fell slightly in 1999/2000 and abruptly in 200-2001
as a consequence of the shortage of irrigation water (caused by the drought) and then the
reduction in producer prices. The expansion of the area under rice has required an extension
of the traditional area from the eastern "plains" (i.e., the watershed of the Laguna Merin) to
the north of Uruguay which has better soils and marginally better growing conditions.

10. These major crops have all experienced an increase in their average yields, as a
combined result of the disappearance from production of the marginal producers and land, on
the one hand, and the adoption of a broad range of technology by the remaining producers, on
the other. This technology includes new varieties, increased and/or more carefully calibrated
application of fertilizers and agricultural chemicals, and the adoption of minimum tillage and
direct drilling cultivation methods. The use of this new technology has helped to achieve
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advances in soil conservation and recovery. The reduction in costs of herbicides has been
fundamental for the adoption of this technology.

Area') under Annual Crops

Crop 1976/7 1986/7 1996/7 2000/1

Malting Barley 40.0 50.8 146.1 88.6
Maize 158.5 94.4 61.3 34.3
Oats (for grain) 65.5 48.1 67.1 40.0
Rice 56.8 79.4 155.5 153.7
Sorghum 106.7 30.6 38.8 22.9
Wheat 543.5 187.8 250.3 123.0
Soybeans 10.0 32.1 7.6 5.1
Sunflower 102.3 67.1 96.8 24.6

Total 1,083.3 590.3 823.5 492.2

'000 ha

11. In making a comparison with the theoretical maximum cultivable area available
to Uruguay, described in paragraph 3, it is clear that the constraints imposed by the need to
use good management practices to maintain soil resources and fertility are nowhere near
being violated and have not been for at least 25 years'. The Litoral has 52 percent of the
arable land potentially cultivable in any given year 2, equivalent to 845,000 ha,. As the most
intensively cultivated part of Uruguay it represents 80 percent of the land actually cropped in
any given year, indicating that even there rotational constraints are fully observed, although
that was probably not the case in the not-too-distant past.

12. There has been an increase in livestock production in mixed cropping-pasture
rotations, both in the Litoral where planted pastures are rotated with the winter crops
(principally wheat and barley) and in the rice-growing areas of the eastern part of Uruguay
where both planted pastures and over-sown pastures are used in rotation with rice (and on a
smaller scale with soybeans). The marked reduction in the area of winter crops has given a
greater relative weight to crop-pasture rotations and has contributed to an increase in average
crop yields; wheat production has passed from its long-term average yield of 1.2 tons/ha to
2.5 tons/ha in the last five years.

13. As a consequence of liberalization and economic policy reform, self-sufficiency
in sugar ceased to be an objective. As a result, the area planted with sugar cane (in the north
of the country where the conditions for its cultivation are marginal) has declined from 10,000
ha to 3,000 ha and sugar beet has ceased to be cultivated at all. There is strong evidence that
the cultivation of sugar beet, with its severe rotational constraints that were frequently
violated, probably contributed as much as any crop to the degradation of soils, although the
period when it was cultivated to its greatest extent coincided with the period of highest
effective protection to a wide range of cereals and oilseeds which, in turn, gave incentives to
the excessive use of the cultivable area of Uruguay and encouraged cropping in some areas
which were worse than marginally suitable. In this respect, the process of opening the
economy and exposing the agricultural sector to international trade probably forced the sector

l This refers to the aggregate, and does not preclude the violation of these constraints by individual farmers.
2 Including 72 percent of the land in Soil Classes I and II
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to retrench further in some crops than a strict analysis of comparative advantage would have
dictated, given the distortions (mainly subsidies) that have driven much international trade,
but there has undoubtedly been a beneficial (if unintended) impact on the management of
natural resources.

Livestock Production

14. Livestock remains the most important sub-sector, using 90 percent of the land,
generating 60 percent of the gross agricultural sector product and 70 percent of sectoral
exports. The composition of production has changed considerably over the past 30 years,
with a major rise and then fall in wool production, stagnation (1970-1992) followed by rapid
growth in meat production, and a steady growth in milk production for the export industry.

15. The productivity of pastures in Uruguay is a polemical subject, and heroic efforts
have been made for more than half a century to improve pasture composition and yields.
Natural pastures have limited nutritive value because of the scarce presence of legumes, and
the growth of pastures is very cyclical, with peaks in production in spring and fall and
troughs in summer and winter. Efforts to improve the productivity of pastures have been
based on improving the natural pastures in the areas of superficial soils (mejoramiento
extensivo) and planting pastures on arable land (pastura convencial). Over time, the former
has become, reduced in importance and the latter has increased. In addition to these methods,
annual forage crops are also planted.

16. The livestock cycle, which has significant impacts on investment, the adoption of
technology and productivity, has been attenuated by policy and structural reforms (especially
the liberalization of the export of live animals). From 1960, a series of Bank-supported
projects aimed at improving productivity and increasing production in the livestock sector,
but during the period 1960-1978 this effort was, in effect, seriously undermined by the highly
distorted policy environment and marketing structure which existed in Uruguay. The policies
which sought to maintain low consumer prices for beef greatly eroded the incentives for
investment, but so serious did government intervention become that a "second order" of
distortions was introduced in the attempt to attempt to palliate the impact of the first
interventions; thus, for example, a policy of "meatless days" (veda) was introduced to try to
reduce domestic consumption and increase export availability, and a series of subsidies was
introduced to improve the financial viability of pasture investments, both of which had been
reduced by the artificially-low domestic prices.

17. After 1978, the distortions in prices and marketing were steadily removed as the
government's strategy passed to one of liberalization, openness to trade and responsiveness to
market signals. As a result, productivity and production steadily rose throughout the 1980s
and 1990s; investment in pasture improvements increased and the age profile of the national
herd was reduced.

18. There have been significant changes in the composition of the area of pastures
dedicated to livestock production. The area of pasture with improvements increased from
10.2 percent of the total in 1981 to 16.3 percent in 1999. Of the total pasture area with
improvements, planted pastures rose from 35.3 percent in 1981 to 55.2 percent in 1999,
whereas improved natural pastures fell from 51.0 percent to 31.9 percent of the total; in the
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areas of improved natural pastures, seeded natural pastures increased in importance (in part as
a result of the success of the introduced legume Lotus subbiflorus - Lotus Rinc6n) whereas
the area receiving fertilizer decreased.

Evolution of Areal of Natural and Improved Pastures

1981 % 1990 % 2000 %
Area with improvements
- Planted pastures 557 3.6 704 4.6 1,196 8.4

- Seeded natural pastures 538 3.5 359 2.3 487 3.4
- Fertilized natural pastures 263 1.7 155 1.0 191 1.3
- Annual forage crops 214 1.4 283 1.8 418 2.9

Sub-total 1,572 10.2 1,501 9.7 2,292 16.2
Natural pasture and crop residues 13,775 89.8 13,918 90.3 11,845 83.8

Total 15,347 100.0 15,419 100.0 14,137 100.0

" '000 ha

19. One of the most significant changes introduced over the past twenty-five years
has been the generalized use of forage conservation to smooth out the irregular production
cycle of both natural and planted pastures. Forage conservation is most frequently practiced
in those areas (particularly the Litoral) where cropping and crop-pasture rotations
predominate, where it is associated with dairy and beef cattle fattening, but it is also utilized -
and increasingly - in the extensive natural pastures which predominate in Uruguay. During
the past decade, there has been a steadily growing interest in achieving the considerable
production potential, of the natural pastures, based on new and reliable techniques and the
availability of the well-adapted and persistent legume, Lotus Rinc6n. Significant technical
advances in low-cost electric fencing has allowed great flexibility in rotational grazing, which
allied to the strategic use of balanced feed supplements and forage reserves have combined to
form a low cost/low risk technology for the extensive pasture areas.

20. During the 1990s there was.a significant increase in meat exports and their value,
contrary to earlier projections that had anticipated further decline. Beef production in
particular has benefited from the structural adjustments and policy reforms. Prior to the early
1 990s, beef production was facing increasing competition from the rapidly expanding sheep
population and the dairy sub-sector for forage resources, which helped to encourage the
search for improved productivity. As the national sheep flock declined in size and the area
under cereals and oilseeds shrank, the increased area of pasture and forage availability was
made efficient use of. The declining age at slaughter dictated by market requirements has
also improved productivity. There is also an increasing interest in cattle'feed-lots, which are
in part a response to the drop in cereal prices to which some farmers have responded by
adding value to their cereal production by integrating it with meat production.
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21. The cattle population has remained remarkably stable over the long term.

Cattle population ('000 head)

Steers Steers Breeding Store
Year Total Calves 1-3 yrs 3+ yrs cows cows Heifers Bulls
1976 10,385 1722 1984 678 - 1138 1870
1986 9,300 1754 1504 763 2934 667 1491 154
1991 9,001 1823 1353 983 2882 659 1172 129
1996 1 10,651 2139 1793 804 3558 586 1618 153
2000 10,379 1 2226 1750 621 3545 550 1540 147

By contrast, the sheep population has fluctuated enormnously and the most recent data show that
by 2000 the total number of sheep had fallen to a little more than half the peak population
reached in 1991.

Sheep population ('000 head)

Year Total Suckling Hoggets Hoggets Total Rams Wethers
Lambs (female) (male) Ewes

1976 15,647 - 788 - 3,602 8226 308 2,723
1986 23,336 511 4113 2,589 11,087 419 4,626
1991 25,611 595 4,538 2,752 12,112 403 5,210
1996 19,702 I 431 3,406 I 1,860 9,778 329 3,898
2000 13,032 368 2,180 1,257 7,222 252 1,753

* total hoggets

22. Cattle and sheep are raised almost entirely in association in Uruguay, their
complementary forms of grazing maximizing the use of natural and improved pastures.
However, poor pasture management can easily lead to over-grazing particularly in the
extensive areas of superficial soils and on establishments that practice little or no forage
conservation. This is greatly exacerbated during the dry summers and especially during the
periods of extreme drought occasionally experienced. When stocking rates are high, farmers
have no room for maneuver when climatic conditions reduce the available food supply and
are faced with the stark choice between the survival of stock and the well-being of pastures.
There is considerable evidence that the pressure placed on pastures by the exceptionally high
sheep population in the late 1980s and early 1990s caused long-term damage and provoked
erosion in some areas. The population was close to its peak during the first (1988-1989) of
the two serious droughts to castigate Uruguay in the past twelve years, although it had fallen
significantly by the time of the second (1999-2000).

23. Sheep production represented about 20 percent of gross sectoral product in the
1980s but declined rapidly from 1991 to less than 10 percent in 1998. The decline in
importance is mirrored by the decline in the sheep population, and in the total production of
wool; in 1991, wool production at 100,000 tons was close to the all-time record, and by 2000
it had fallen to 50,000 tons as a direct consequence of low international prices.
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Forestry

24. Stimulated by the Forestry Law of 1987, there has been a very significant
expansion in the area of planted forest. Between 1975-1980, only 13,883 ha were planted
(under the aegis of the Ley Forestal 13723 of 1968 ?), and in the decade 1981-1990 31,074 ha
were planted, mainly in the latter years. Between 1991-2000, however, 488,587 ha of forest
were planted. Of the total area of 533,544 ha, approximately 70 percent is eucalyptus spp.,
and 25 percent is pines. Planting continues at the rate of more than 60,000 ha per year.

25. The development of forestry is based on the designation of "priority areas" which
target those regions of the country with conditions suitable for forestry and at the same
marginal are for other activities. The policy of incentives provided by the government
applied only in the priority areas, and thus there has been a concentration of the newly
developed forest plantations in those areas. Thus, although commercial forests cover only a
small part of the country in certain limited areas they are now a dominating feature of the
landscape, with an influence that extends from their impact on groundwater to the safety
implications of the enormous transport requirements of a product that is currently destined
mainly for export.

26. The issue of the environmental sustainability of commercial forestry concerns
their impact on water supply, soils and biodiversity as well as a set of less tangible but
important issues such as the landscape and the traditional livestock raising way of life. These
issues are currently the subject of a study by the Direcci6n Forestal (DP), which will be
supplemented in the future by a series of experimental analyses in a range of catchment areas
throughout Uruguay in order to examine the impacts of different tree species on different
soils. The DF intends to prepare a Code of Forestry Practice.

Native Forest

27. Uruguay has some 700,000 ha of native forest or woodland which form
associations of species characteristic of different parts of the Uruguayan landscape and co-
existing with the areas of natural pasture that predominate. These ecosystems are highly
fragmented and have been subject to much anthropic deterioration which in many cases has
left them as secondary (or worse) stands of woodland. Technical information that would
support the recovery and sustainable management of this resource is incomplete. Of the total,
only 300,000 ha are officially registered (which brings tax exemptions) and only 120,000 ha
of this has an approved management plan. The remaining 400,000 ha is not subject to any
official control. The managed woodland produces 40,000 cubic meters of firewood per year.
The Forest Law of 1987 protects this resource in its entirety and gives the DF the
responsibility to manage it. The National Forest Inventory, whose preparation emphasized the
commercial planted forest, also included the definition of native forest in the cartography and
data base.

28. Given that the cumulative area of planted forest will shortly reach the critical
mass of raw material supply that makes feasible industrial processing at an economically-
feasible scale, from pulp and cellulose to sawn-timber products, it can be expected that the
relevant investments will be made following the expressions of interest being received from
foreign and multi-national companies. Pioneer investments have already been made or are in
progress involving some of the largest firms in the world. These investments must be
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carefully scrutinized, and their environmental implications carefully assessed, to ensure that
the very significant pollution-potential of these industries is avoided.

Land Use and the Impact of Production Systems

29. Most of the serious erosion that affects Uruguay was the result of inadequate
cultural practices used in intensive agricultural production in the period before and after the
Second World War. In many cases, the investments reportedly required to bring these areas
back into agricultural production would be not be financially feasible. During this period,
erosion in parts of the Litoral and in the more marginal, transitional areas between the Litoral
and the areas of poor, thin soils was the direct result of the bringing inappropriate areas into
production, spurred by artificially high prices generated by protection. The recent trend is for
the adoption of sustainable production systems.

30. Soil conservation is a function of its use in accordance with its aptitude and the
adoption of cultivation practices which allow different forms of management to achieve
sustainable production. In Uruguay, basic tenets of conservation have frequently been
violated by the demands of the production systems used. The main cause of soil erosion is
rainfall, which can be of high intensity (reaching 50 mm per hour on occasions). With a
marked Mediterranean-type climate and large variability during the year in potential evapo-
transpiration, there are - in general terms - excesses of water in winter and deficiencies in
summer. Soils in Uruguay, in general, have poor water infiltration because of their heavy
texture and clay content, and the degradation of soil structure through deficiencies in
management has significantly worsened this problem. Estimates are that some 30 percent of
the land is affected to some degree by erosion; inappropriate agricultural practices (including
over-grazing, over-cultivation, inappropriate cultivation and poor rotations) have contributed
to degradation and erosion.

31. For a long period, soil conservation measures were virtually unheard of in
Uruguay; in fact, many practices almost seemed designed to provoke erosion. Excessive
plowing and seed-bed preparation, cultivation of natural drainage channels, mono-cropping,
etc. have caused the reduction of the organic material content of soils, their compaction and
loss of structure, and even in extreme cases to the complete destruction of the "A" horizon,
leading to the most visible forms of erosion.

32. Until the 1970s, the construction of terraces was the central element of soil
conservation policy but in practice there was little adoption of them by farmers. From the
late 1970s, conservation policy allied to credit from BROU emphasized contour cultivation,
but the restricted absorption of intense rainfall dictated by the physical composition of most
soils and cultivation practices limited its usefulness. Numerous deficiencies could be
observed from the use of these practices (e.g., the lack of grass cover in natural drainage
channels, frequent cultivation in the direction of the slope [to speed up operations], and the
reduction in natural drainage posed by the terraces themselves). Together with the rotation of
crops with pastures, contour cultivation remained the most common method of soil
conservation until the advent of minimum tillage and direct drilling practices.

33. Although contour cultivation and associated measures helped to reduce soil
erosion, a large problem remained. Those aspects of degradation of the physical properties of
soil that help to reduce infiltration and increase its propensity to erosion also reduce its
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production potential. Thus, any "mechanical" measures for conserving soil must be
complemented by proper management practices (e.g., rotations, green manure crops, zero or
minimum tillage) if proper results are to be achieved.

34. Minimum tillage or direct planting practices, whilst overcoming many of the
problems of traditional cultivation practices and the conservation methods designed to
counter-balance them, must also observe certain fundamental principles. Recent practices,
featuring multiple operations in tandem and high draw-bar power requirements, tend to
emphasize mechanical efficiency at the expense of principles of conservation management.
Natural drainage lines must be respected, and operations should be conducted following the
contour or with carefully-controlled slopes. Information from INIA and AUSID indicates
that some 27 percent of the area under cropping uses systems of direct drilling and this can be
expected to increase. However, direct drilling should not be thought of as excluding other
good management practices. It is also evident that certain degraded land requires an
intermediate phase of conventional cultivation to correct problems of micro-levelling, soil
compaction, removal of erosion channels and weed control.

35. During the past two decades, rain-fed crop production has decreased and the area
of planted pasture and forestry has increased, thereby reducing overall the potential problem
of soil erosion and degradation. The concomitant evolution from mono-cropping towards
crop and pasture rotations has brought clear advantages of soil conservation, increased
organic matter content and improved structure. Conventional tillage with emphasis on soil
movement has slowly been replaced by minimum (vertical) tillage and, more recently, direct
drilling. The rice area has increased significantly and has expanded into areas where the risks
of erosion are significantly higher; the transfer of technology and the monitoring of the up-
take of appropriate conservation measures are important in these areas. Vegetable and fruit
production have increased their productivity and diminished the area cultivated, using
irrigation and improved cultivation methods. As a result, marginal land has been transferred
to other uses, particularly pastures, reducing the overall erosion risk.

36. In extensive livestock production systems, improved grazing management allied
to the reduction in stocking rates (consequent on the reduction in the national sheep flock)
has reduced pressure on the natural pastures and reduced soil degradation and erosion. Dairy
production systems have intensified land use, and the production of summer and winter
forage and of silage crops have increased the potential for erosion and degradation; although
these crops are frequently cultivated in rotation with pastures, improvement in soil structure
is frequently placed second to the need to feed animals, and serious problems of soil
compaction from trampling occur.

37. In order to examine the problem of soil degradation over time, a detailed analysis
of the evolution of the carbon content of agricultural soils in Uruguay has been carried out
using the Century model', calibrated using the results of long-term experiments and cross-
checked with results generated by individual producers. The model closely simulates the
effect of the inclusion of pastures in the rotation and the cultivation methods commonly
employed in Uruguay. The model defines three fractions of organic carbon (i.e., the
metabolic fraction, thefiracci6npasiva, and the fracci6n lenta); the analysis was carried out
in terms of variations in the fraccicn lenta (which represents 50 percent or more of the total

IEstimacion de la Evoluci6n del Contenido de Carbono de los Suelos Agricolas de Uruguay: Baethgen, W.,
Garcia Prechac, F., and Cldrici, C.

47



and is the most sensitive to variation in the short and medium term as a result of soil use
practices and crop selection).

38. Based on a stratification of three basic soil types and on the hypothesis of three
levels of prior use of the soils in cropping, a series of simulations was carried out covering
the period 1975-2000. It was assumed that most of the area under cropping between 1975-
2000 had had between 10 - 20 years of continuous cropping use prior to 1975. The
simulations assumed that, prior to 1975, 100 percent of the cropped area had had no rotation
with pastures and had been cultivated with the then-conventional (i.e., soil-turning)
techniques. By contrast, by 2000 it was assumed that 100 percent of the cultivated area
included pastures in the rotation and that cultivation techniques had advanced to the point at
which two-thirds was minimum tillage and one-third was zero tillage. These technical
parameters were considered to have evolved at a constant rate between 1980 - 2000. A series
of sensitivity analyses was made with respect to variations in the compositions of soil types
and differing histories of prior agricultural use for any given area. Finally, in each simulation
account was taken of soil loss through erosion, using the Universal Soil Loss Equation
(USLE).

39. Previous research had indicated that the major part of soil erosion and
degradation in Uruguay had occurred prior to 1980. Simulation via the model indicated that
the point of departure in 1975 was as follows:

Table 6. Loss of organic matter of soils cf. their pristine state (as a %):

Amount of prior Heavy soils Medium soils Light soils
agricultural use (43% clay, 32% silt) (34% clay, 27% silt) (12% clay, 10% silt)

10 years 43 51 67
20 years 58 68 82

40. From the analysis of the period 1975-2000, two distinct phases were identified;
the first, from 1975-1990, indicates a gradual slowing-down and eventual halt to the rate of
loss of the levels of organic matter from soils, and the second, from 1990-2000, indicates a
gradual recuperation of these levels. This improvement was accompanied by a reduction in
the level of soil erosion.

41. The recuperation in levels of organic matter and the reduction in soil erosion were
the direct result of: (a) the observed increase in pastures in the rotation; and (b) the reduction
in soil-moving cultivation methods and increase in minimum and zero-tillage practices. Soil
erosion has been reduced on a per ha basis and, at the national level, this impact has been
greatly magnified by the reduction in the cultivated area.

42. A pilot project for the sustainable management of natural resources in the
catchment area' of the Santa Lucia river has been implemented as an integral part of the
Bank-supported PRENADER program. Its strategy is based on the integrated management of
natural resources (soil, water and natural vegetation) in the whole catchment area (the most

The catchment area is of 13,000 kms2 and it is the largest that is wholly contained within the territory of
Uruguay. It is the source of drinking water for more than 60 percent of the population of Uruguay.
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intensively-farmed catchment area of Uruguay), where the use of traditional technology has
provoked serious problems of soil erosion. In addition, the concentration of dairy farming in
this area has caused serious problems of contamination of both superficial water courses and
the aquifer.

44. The pilot project, which began in 1995, is based on four representative micro-
catchment areas covering 18,000 ha and occupied by 410 producers. The "integrated"
management of a micro-catchment area necessarily involves collective work by farmers in
addition to that carried out within the boundaries of the individual properties; the pilot project
formed 17 farmers' groups with a total of 377 producers, and farm management plans' were
prepared with each farmer. The PMPs were designed to introduce, according to the specific
characteristics of each farm, techniques of soil conservation, fertility maintenance and
pollution control; the provision of technical assistance, on-farm investment and fanner
training were key attributes of the interventions promoted. The pilot project financed two
crop years (four harvests) and established, in 13 of the groups, a fund based on farmers'
contribution and matching grants to finance the acquisition of conservation equipment for
collective use.

45. The average farm holding is 70.9 ha, with (beef) livestock producers having an
average of 201 ha, followed by dairy establishments with 118.8 ha, market gardening with
28.5 ha and vineyards with 10.5 ha. Although half of the holdings are rented, a large
proportion of the dairy farmers are on INC settlement areas which, though nominally rental
properties, in fact have a high degree of stability of occupation.

46. A wide range of resource conservation practices and interventions was
implemented; in many cases, their adoption was on a scale considerably in excess of that
actually funded under the pilot project and farmers in many instances indicated that they
intended to continue with the practices beyond the period of support, indicating the perceived
financial returns to such activities.

47. Work has also recently been done to estimate the effects on soil erosion of the
principal changes in agricultural production technology that have been implemented since
19802. The results of simulations and calculations using the Universal Soil Loss Equation
(USLE) and the Revised USLE were compared with the results of trials at two sites over a
four-year period which reproduced land-use systems ranging from natural pasture to
permanently exposed soil, including continuous cropping and crop/pasture rotations,
combined with three levels of cultivation - conventional tillage, minimum tillage and zero
tillage. Although there was a slight (and correctable) tendency for the simulations of the
model to "over-estimate" the actual results from the trials, the model was considered to have
been validated.

48. Table 7 shows the estimated average annual loss of soil associated with
continuous cultivation of crops, crops and pastures in rotation, and forestry3 as a percentage
of the land use and cultivation method (continuous cultivation + conventional tillage) that

Planes de Manejo Predial (PMPs)
2 Estimaci6n de las Perdidas de Suelo por Erosi6n Hidrica Promedio Anual en los Suelos de las Principales

Unidades del Mapa 1:1.000.000 en los Departamentos de Colonia, Soriano, Rio Negro y Paysandu."
Fernando Garcia Prechac and Carlos Clerici

Based on soil types of CONEAT groups declared to be appropriate for forestry development
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produces the highest levels of erosion. These results indicate the importance of rotations and
the use of cultivation technology that minimizes movement of soil; in practice, the
combination of crop/pasture rotation and zero tillage generates levels of soil erosion very
similar to that caused by animal production on natural pastures.

Table 7. Average annual erosion cf. the benchmark of continuous
cultivation/conventional tillage (as a %):

Conventional Reduced Zero Previously uncultivated Previously cultivated
tillage tillage tillage land land

Low Improved Low Improved
technology technology technology

Continuous 100 40 12
cultivation

Rotation' of 37 20 7 - -
crops/pastures
Forestry - - - 14 4 31 15

49. An important finding concerns commercial forestry. In the four Departments
included in this work, the majority of the sandy soils have been declared to be of forestry
priority and in practice a high proportion of them have been or are being planted with
commercial forestry species, mainly Eucalyptus. The simulations of the model indicate that
there are significant differences in the amount of soil erosion that can be expected in the first
two years of establishment of trees as a function of the prior use of the land and the level of
technology employed in plantations. Similar work has yet to be done to estimate the impact
on soil erosion of the harvesting and replanting of trees, which is increasing in importance as
the age profile increases of the trees planted in the late 1980s and 1990s. The full impact of
this will not be experienced until Eucalyptus plantations have completed their natural cycle of
cutting and re-growth.

Three years of cropping and three years of planted pastures
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Annex 4

Water Resources Management

Introduction

1. Favorable climatic conditions have meant that the development of irrigated
agriculture, traditionally the main consumer of water, is relatively recent. Consequently,
problems of water quality, conflicting demands for water from different sectors of the
economy, and general water management problems, are a relatively new issues, which both
the public and the private sector are only just beginning to address. Nonetheless, despite its
comfortable water balance situation, Uruguay already faces challenges related to localized
water scarcity and water user conflicts, some of which are related to the quality of water
resources. It is worth mentioning in this context that over the past few year the country has
faced two several drought cycles (1988 and 1999) with consequences to agriculture and other
user sectors.

2. This chapter presents a brief analysis of water resources management in Uruguay,
including: (a) water availability; (b) water demands and main user sector; and (c) the current
institutional and legal framework for water resources management, including the allocation of
water rights. Based on this analysis a set of major problems and issues is discussed alongside
with alternative solutions for dealing with these issues.

Water Availability

3. Uruguay is a fairly water rich country with an average per capita allocation in excess
of 35,000 m3 (Figure 1). On the other hand, a large portion of the country's water resources
originates in neighboring countries. In addition the country is at the receiving end of
environmental degradation and water quality deterioration problems originated in other
countries (primarily in Brazil', indicating that issues related to trans-boundary water
resources management are of significant importance to Uruguay.

4. As a result of the country's physical characteristics water resources are spread
throughout the territory in a relatively homogenous way, indicating that there is no region
where widespread and severe water scarcity is felt. Water conflicts are therefore restricted to
specific areas and have been aggravated only in the recent past.

5. With respect to water quality and environmental externalities a number of issues are
observed in Uruguay. For example, poor management of solid waste in the dairy sector is a
problem that has received attention from the Bank's PRENADER project. The solid waste
and effluent management activities supported by PRENADER in dairy sector were not
originally envisioned in project design and thus a relatively small number of sub-projects
were implemented. As a consequence of the excellent results achieved by PRENADER in
this area, the demand for continuing the work are high. Other issues related to water quality
are the notable infrastructure deficit for sewerage coverage in urban areas outside
Montevideo and the limited scope of monitoring and enforcement programs for effluent
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Figure 1. Per Capita Water Availability
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discharges with noticeable deficiencies in the information system caused primarily by an
institutional vacuum and deficient coordination between DNH and the environmental agency

6. In terms of service provision (water supply and sanitation), Uruguay has some of the
highest coverage rates in LAC (Table 1) nonetheless the country faces enormous sectoral
challenges involving the modernization of it water supply and sanitation sector which is

Figure 2 - Distribution of Water Supplies
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controlled primary by the Government through OSE.

Table 1 - Potable water service coverage

Location Population Coverage
Total Served

Urban 2,975,393 2,906,357 98%
Rural 260,663 185,120 71%
Total 3,236,056 3,091,477 96%

Most of the water used in the country comes from surface water supplies while only a minor
portion is withdrawn from groundwater supplies. An estimate of the contributions of surface
and ground water in the coverage of the country's total consumptive demands is summarized
in Table 2:

Table 2 - Estimate of Contribution from Surface and Ground Water Supplies

Water Source Annual Volume-
(million m3) %

Surface Water Direct Intake 1,050 28.7
Surface Water Reservoirs 2,470 67.5
Ground Water 140 3.8
Total 3,660 100.0

Water Uses and Management

7. The analysis of water resources uses and management by sectors shows that a
number of priority actions could be undertaken in parallel with the implementation of the
necessary reforms towards a more efficient management of the country's water resources.
The reform path would certainly involve the establishment of a national water resources
policy and of a national water resources management system initially target at reducing legal
and institutional obstacles and thus improve water resources management..

8. With respect to water uses, the sectors with expressive consumptive water use
include primarily: (a) irrigation; (b) water supply and sanitation - WSS; (c) cattle; and (d)
industrial water uses.
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Figure 3 - Consumptive Water

Water Withdrawal for Consumptive Use Per Sector
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Table 3- Main water user sectors

Water Use Annual Volume %
million m3

Human (WSS) 410 11.2

Industrial 80 2.2

Irrigation1 2,940 80.3

Cattle 230 6.3

Total 3,660 100

Irrigation

9. Irrigation is the main water user sector, accounting for approximate 80% of total
consumptive use. During the 1998-99 season an estimated area of 245,000 ha were under
irrigation accounting for a water demand of about 3 billion m3.

10. Irrigation, which is mostly supplementary in Uruguay, has grown considerably as
a consequence of the Bank financed PRENADER project which has incorporated some
34,800 ha of irrigated agriculture since 1993 (approximately 40% of the total area
incorporated to irrigation during the same period). More importantly however, is that
PRENADER has supported the diversification in irrigation practice with projects for the
production of high value crops such as fruits and vegetables, grapes, etc., and the introduction
of new, more water efficient irrigation

Rice is the main irrigation crop accounting for approximately 95% (2.8 billion in 3 ) of the total irrigation water
used in Uruguay.
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Figure 4 - Irrigation Water Withdrawals
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11. Although detailed information on irrigation water use efficiency was not available, it

is known that PRENADER has contributed to important improvements in irrigation
efficiency among its beneficiaries but there is still a long way to go to improve overall water
use and water management in the country. This is an area that requires a focused effort as
irrigated agriculture (rice) represents a major part of the rural economy. In addition, the
significant increase in irrigation water withdrawals and storage capacity (Figures 4, 5, & 6)
has not been compared with the proportional increases in environmental externalities and
respective direct benefits for the poor rural population. A comprehensive evaluation of the
irrigation sector is necessary for the development of a much needed irrigation strategy
involving both supply and demand issues.

Figure 5 - Evolution in Number of Irrigation Water Storage Infrastructure
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Figure 6 - Total Irrigation Water Storage Capacity
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12. Regarding the efficiency of irrigation systems much remains to be done.

Irrigation systems in Uruguay do not include flow measurement devices and farmers pay

quotas based on the irrigated area and not by volumetric measurement. This represents both a

major disincentive for conserving water, and a stumbling block for the adoption of improved

water management techniques and the achievement of better results from the use of irrigation.

Rice', the main irrigated crop, has an average water consumption of 15,000 m3/ha under

current flood irrigation practices. This value can be reduced to about 7,000 m3/ha through

the implementation of more efficient water distribution and management systems. However

the current incentive structure is such that farmers have no reason for investing in conversion

of their irrigation systems.

13. Investments cost for irrigation systems vary from US$ 150/ha for pumping

systems to US$ 800/ha for gravity systems. Irrigation operational costs vary between US$ 75
and 80/ha. Those rice farmers that do not have water pay 20 bags/hectare or approximately
US$ 170/ha or US$ 0.011/m3

.

Water Supply and Sanitation (WSS)

14. In terms of potable water supply Uruguay presents coverage rates amongst the

highest in the region (Figure 7), with over 95% of its urban population served with potable

water supply systems. With respect to sewerage although the percentage of households with

some system of wastewater collection stands at 96% nationwide, the infrastructure deficit in

sewerage coverage is notable, particularly in urban areas outside of Montevideo where

boverage is only 43 percene.

' The average gross annual yield, estimated over the past 10 years, is 5,838 Kg/ha, corresponding to
approximately 116.8 rice bags per hactare.

2 Source: Project Appraisal Document on the Proposed Adaptable Program Loan to the Admniistraci6n de las
Obras Sanitarias del Estado (OSE) with the Guarantee of the Republic Oriental del Uruguay for the OSE
Modernization & Systems Rehabilitation Project in Support of the First Phase of the OSE Modernization &
System Rehabilitation Program, May 1, 200, Report No.: 20434-UR, The World Bank.
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Figure 7 - Urban Access to Potable Water in LAC Countries
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15. The WSS sector faces many challenges and as a consequence the Government has
embarked in a long term partnership with the World Bank for a modernization program (OSE
Modernization and Systems Rehabilitation Program). The program purpose is to increase the
efficiency, coverage and sustainability of water supply and sanitation services in Uruguay by:

(a) improving the competitiveness of Obras Sanitarias del Estado (OSE), the national public
water company;
(b) maintaining the reliability and enhancing the coverage of water supply infrastructure; and
(c) increasing sewerage coverage and sewage treatment.

Although most of the work on the WSS sector is well planned as part of the scope of the
above mentioned program, the issues related to fragmented water resources management and
problems related to environmental externalities need to be dealt with on a broad policy
context which can not be fully addressed by the proposed WSS program.

Cattle

16. Cattle raising and the dairy sector are important activities in Uruguay that
together correspond to a significant quota of the overall consumptive usel of water. One of
the most important issues related to this use is the waste that is generated, mostly by the dairy
sector, which is in general poorly managed thus contributing to environmental degradation
and specifically to the contamination of water supplies. The Bank financed PRENADER
project pioneered efforts to curb this problem by providing financing for the construction of
specially designed septic chambers aimed at trapping solids and clean-up, effluents generated
in dairy farms. The success of the program spun-off similar efforts by other agencies, but the

Based on an estimated consumption of 60 to 80 liters of water per day per cow. In the dairy sector, it is
estimated that an additional 5 to 10 liters per head are used in the production system and that each head
generates between 15 - 20 liters per day of liquid effluents.
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magnitude of the problem and the limited amount of resources available resulted in a large
unsatisfied demand for similar efforts.

Table 4: Water related infrastructure available for agricultural production

Type of infrastructure 1980 1990 2000
Reservoirs/Small dams 49,452 56,683 80,528
Wells n.a. 50,493 59,383
Windmills 19,681 21,348 17,643

Water tanks 8,000 8,704 9,717

17. Similarly, despite sustained growth in the amount of infrastructure available to
provide good quality water to livestock, such as number of wells and reservoirs available in
farm units (Table 4), there is still unsatisfied demand. Most of the recent growth in the
number of wells available was destined to irrigation purposes, whereas reservoirs were
mostly built to support irrigated agriculture in crop-pasture rotations. The continued need for
this type of infrastructure as an essential element in sustainable, as well as environmentally
and technically improved livestock production systems, was demonstrated by the amount of
wells demanded from the PRENADER Emergency Program of 1998. In response to the 1998
drought, PRENADER set up an emergency program to finance wells to provide water for
cattle in small dairy and medium sized livestock production units. In one year of operation
the program financed approximately 700 wells at a cost of US$2.4 million.

Industry

18. Industrial activities are concentrated primarily around the Montevideo area, and
the industrial sector does present expressive absolute rates of consumptive use. Since most of
industrial activities are concentrated on a relative small area, site-specific problems are being
aggravated and environmental externalities caused by industrial activities are of increasing
concern. The issue is strategic when considered that 2/3 of the country's population live in
the Santa Lucia watershed where the water supplies for the entire metropolitan area of
Montevideo are located.

19. Additionally, industrial activities tend to concentrate in areas with plentiful water
supplies posing the challenge to achieve long-term, environmentally sustainable economic
growth. As an example, lately, there has been a surge in industrial activity in areas located on
the Raig6n aquifer in the San Josd department, one the most important groundwater
reservoirs in the country. This raises the challenge to strike a balance between the need for
sustained economic growth while at the same time managing the increased risk of
groundwater contamination by industrial pollutants. This is an issue that will become more
common in the future as new centers of activity spring throughout the country.

Externalities and Environmental Costs

20. As a consequence of inefficiencies in water use and the impact of waste water
discharges and solid waste on the environment in general and on water supply in particular,
increased efficiency would produce direct economic savings and reduce negative
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externalities. This is an issue that can be addressed under the broad scope of a natural
resources management project to include the development of policies, sectoral strategies and
institutional strengthening.

21. Integrated water resources management implies the explicit consideration of
environmental costs and negative externalities that derive from poor resource management.
Externalities are external undesired and uncompensated costs that one creates an imposes
upon third parties for carelessness in the exploitation and use of common good such as an
aquifer, reservoir or river, and more generally the environment. There are some cases of
externalities in Uruguay, created by unconsidered treatment of environment, notably in the
East part of the country (Bainados del Este) and around trans-boundary (international)
watersheds.

Legal Framework

22. The legal basis for water resources management in the country is established in
the Water Code of 1978. Nonetheless there seems to be gaps in terms of regulations and
conflict with other laws in dealing with the environment and the management of natural
resources in the country. Apparently there exists a set of regulations which are not necessarily
harmonic and fragmented management augmented by institutional disputes leads to a
deficient situation.

23. The Direcci6n Nacional de Hidrografia (DNH) is responsible for water resources
management in the country. DNH has a long history of services and a relatively small group
of qualified staff. In recent years DNH has been plagued by shortage of funds (operational A
systematic and comprehensive review of the legal framework would be necessary for the
detailed elaboration of a modernization agenda for water resources management.
Institutionbudget) and lack of staff. DNH has three major mandates: (a) administration,
operation and maintenance (A,O&M) of public infrastructure; (b) the hydrologic network and
information system; and (c) issuance of water rights2 which started in 1980.

24. The role of DNH as the main agency in water resources management seems to be
clear but fragmented management and institutional disputes within the Government and
amongst users sectors is a major challenge for advancing water resources management in the
country. There seems to be very limited exchange of information amongst relevant agencies
and collaboration' seems to be minimal. For example OSE is implementing the watershed
master plan for-the Santa Lucia watershed with very limited inputs from DHN. Similarly,
DINAMA (Ministry of Environment) has the responsibility for water quality monitoring and
issuance of permits for the discharge of effluents but the collaboration and sharing of vital
information between DINAMA and DNH seems to be quite limited. Other agencies in
different ministries deal with issues such as groundwater, transport, and irrigation. The lack

2 According to information provided by DNH 80% of the water uses are registered with exception of
groundwater. However information gathered with other agencies indicated that the process of registry of water
rights by DNH may have legitimated the use of water post-facto without a previous technical analysis.
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of clarity between the roles of its agency and the absence of a national strategy and policy
framework for water resources management contribute to maintaining the status quo.

25. The main conclusion is that water policy and institutional gaps exist that conspire
against the modernization of water resources management in Uruguay

Hydro-metereological Information

26. The DNH is responsible for the country's network of hydrological stations, which
is fairly well developed with approximately 120 stations (22 of them automated) covering
watersheds larger than 500 km2. DNH's database includes daily series with average length of
30 years. Despite a reasonable network and information system, the DNH has well-identified
demands to expand and/or update the system in areas where increasing water use (e.g.,
agricultural frontiers) requires a more comprehensive monitoring system. The network also
needs to be complemented to support better management of critical events, such as floods and
droughts. This would require investment in equipment as well as in the training of staff, and
would possibly require the allocation of additional staff to manage, operate and maintain an
expanded network and information system.

Water Quality

27. Water quantity and water quality were integrated in the Water Code (of 1978);
however, with the creation of the Ministry of the Environment in 1990, the management of
quantitative and qualitative aspects has been separated between two Ministries. DNH keeps a
water quality database and makes sporadic sampling campaigns. DINAMA has the
responsibility for issuing effluent discharge permits and for the monitoring and enforcement
of water quality regulations. With a minimal number of staff dedicated to water quality
management and a small operational budget, DINAMA is only partially capable of meeting
its legal responsibilities. Fragmentation is high, with very little sharing of information
between institutions. The development of a coherent strategy for water quality management
is overdue and represents one of the most pressing needs towards the implementation of a
modem water management agenda.

28. Problems with water quality are confined to specific areas. With regards to
superficial waters, problems may be found in waterways located closed to urban and
suburban areas, as well as waterways located in dairy producing basins. These waterways
receive effluents from industrial, rural and domestic activities, resulting mostly in organic
based contamination. However high levels of metals have been detected in the water in
certain areas, which could harm crops and soils if it were used for irrigation. Other source of
concern related to superficial waters is the eutrophication of water bodies, resulting in
significant growth of algae.

29. With regards to ground water, the main problems are associated to salinity found
in some aquifers enclosed in geological formations with high salt contents. High nitrate and

According to information from DINAMA, less than 20 staff are fully dedicated to water quality management
work and its annual operational budget for monitoring, enforcement, and water quality protection, including
laboratories is less than US$ 1.0 million per annum.

60



coliform levels in waters coming from wells located in areas where the may be in contact
with effluents from rural (mostly dairy) and domestic activities, are also a problem.

30. From the point of view of agricultural uses, mainly irrigation, water quality does
not constitute a major problem. Irrigation in Uruguay is supplementary and even if water
with salinity problems is used, normal rainfall is enough to wash up the soil and impede salt
concentration throughout the depth of the topsoil usually explored by roots. However, the
existence of wells with salinity problems in areas of intensive fruit and horticultural
production, should constitute a warning about the possibility of creating problems to both the
soil and the crops if proper water management techniques are not utilized, mainly in the case
of very sensitive crops grown in greenhouses. A study carried out by PRENADER' highlights
the need to continuously monitor salt content in water, and to train technicians and producers
in proper irrigation management techniques when problem water sources are involved. With
regards to the amelioration of the negative impact of effluents from dairy units on waterways
and groundwater, it is worth pointing out again the success of the pilot program carried out
by PRENADER in the Santa Lucia river watershed, and the continued demand for the type of
investments supported by the program.

Groundwater

31. The use of groundwater is still fairly limited representing less than 4'Yo 0t the
country's total water use. However, this may be misleading given the importance of this
source in the supply of water for domestic and industrial uses, for irrigation and livestock,
and for a large portion of the rural population and households. Irrigation in horticultural and
fruit producing units is mostly done from ground water supplied by the Raig6n and Salto
aquifers as well as from fissures in the mother rock. This is of high social significance given
the important participation of this sub-sector in the demand for rural labor, resulting in the
dependence of a large number of rural families on the sustainable supply of good quality
water from underground sources. PRENADER contributed to the development of the sub-
sector through the financing of approximately 1,200 new wells in small producing units
dedicated to intensive horticultural and fruit tree production.

32. Ground water has also had a significant role in mitigating the effects of the
recurrent droughts that have taken place during the last decades. As mentioned, PRENADER
contributed to partially satisfy the demand to develop new groundwater sources to supply
water for livestock production. However, there is a need to tackle this issue in a more
integrated approach, along with other improved natural resources management techniques in
order to prevent the negative impact of recurring droughts on livestock production and the
natural resource base. Also, although well interference and depressed piezometric levels
have been detected in some areas during intense droughts, by and large, there are no
significant risks of compromising the water quality of the systems involved. These types of
problems are largely confined to areas that use water from fractured aquifers. However,
proper training and management systems should be implemented in order to ensure the long
term sustainability of those aquifers, and that neither water quality nor proper dynamics of
the recharge-extraction cycle are compromised

J.P. Zamalvide, Calidad de Aguapara Riego en Sistemas Horti-fruticolas (2001)
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Annex 5

The Irrigation Sub-sector'

General

1. Climate and soil conditions in Uruguay permnit rain-fed crop and pasture production.
The prevailing productive system, covering 85% of agricultural surface, is based on extensive
livestock production on natural pasture with low technological application. This situation
explains why only 1.6% of the productive area is irrigated. Irrigation, which has a
supplementary status, is mainly employed for rice production (100% under irrigation). This
crop, which cannot be efficiently grown under rain-fed conditions, accounts for more than 80%
of the irrigated area.

2. The remaining irrigated area includes production of citrus, deciduous trees,
horticulture and in lesser proportion corn and cultivated pastures. In all of these products,
irrigation is used to gain competitiveness in external markets and as a way to assure efficient
production performance and quantities in high-tech livestock and dairy systems.

Tablel. Irrigated Area in Uruguay

Crop Irrigated Area (ha) Irrigated Area
(as% of total area for each crop)

1970 2 1980 2 1991/92 3 1999/00 1970 1980 1992 99/00
Total 52,277 94,746 158,504 247,000 - - - -

Top-Seeded Pasture - 2,201 2,500 2,000 - 0.30 0.33 0.25
Cultivated Pasture 591 1,175 2,500 2,000 0.08 0.20 0.51 0.4
Rice 35,691 70,000 124,904 207,000 100 100 100 100
Sugar Cane 8,398 10,155 9,600 3,000 95.4 100 100 100
Corn 638 1,810 3,000 6,000 - 0.60 1.6 5.0
Horticultural Crops 4 4,484 5,304 6,300 15,500 7.2 11.1 14.0 55.0
Fruits 2,116 3,638 Deciduous 7.2 11.7 Deciduous

Trees 4,000 2,500 5 Trees 33.0 29.0
Citrus 5,000 7,000 Citrus 24.0 34.0

Vineyards 359 463 700 2000 1.9 3.0 5.8 22.0

1/ Total surface refers to crops, pastures, fruits and horticultural production which are irrigable due to
production conditions. Natural pasture is not included.

2/ Source: Censos Generales Agropecuarios
3/ Preliminary estimates of the Technical Staff for Program Preparation based on consultanicies and

qualified
4/ Includes potatoes
5/ Deciduous tree area under irrigation in 1970, 1980 and 92/92 is overestimated.

I Adapted from the document prepared by PRENADER I Technical Team in 1993.
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3. Uruguay is located in a temperate climate zone. The annual medium temperature
varies from 160 C in the southeast up to 200 C in the northeast. The annual rainfall average is
1000 mm in the south and 1300 mm in the north, with low and constant annual variability.
Monthly rainfall distribution is completely random with a high rate of variability.

Mean Precipitation and Variability

Monthly Precipitation measured at La Estanzuela (INIA)
(mm/month 1965 - 2000)

Month Average Sandard Maximum Minimum
Deviation

January 72.1 38.9 193.4 8.1
February 72.9 54.3 186.7 0.1
March 80 52 244.4 4.8
April 105.3 65.5 280.6 13.5
May 111.5 69.3 401.3 23.7
June 102.1 68.8 275.1 9.7
July 93.4 59.3 229.6 22.5
August 115.1 81.3 299.2 30.1
September 122.2 83.5 441.6 29.6
October 84.6 61.2 239.7 8.5
November 81.7 57.7 198.3 3.7
December 69.8 44.7 157.3 0

Source: R. Romero (INIA) 2001

4. Rainfall is frequently of high intensity with a low ratio of infiltration-runoff. Annual
average runoff is estimated at 300 mm (30% of rainfall) and summer runoff is less than 0.15
VIs/km2. The country's abundant hydrological surface resources are distributed equally within
the territory due to the dynamics of water cycle components. These resources are not regulated
and therefore their levels undergo obvious drops in the summertime. The annual average of
potential evapotranspiration is 1000 mm in the northwest and 800 mm in the southeast, with
maximum and minimum values in summer and winter respectively, but with low variation
among years. Both the random nature of rainfall and the seasonal variation of potential
evapotranspiration cause frequent water deficits in soils in mid-spring and summer, and water
surplus in winter. Serious drought phenomena occurred twice in the past twenty years (1988 and
1999), and were unevenly distributed within the country.
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5. The intensity of water deficits is related to soils' water storage capacity, which
varies from 50 mm in shallow soils (Cristalino and Basalto) to 400 mm in deep soils. These
soils include soil associations that cover 47% and 38% of the total territory, respectively.

6. Irrigation development has mainly been dependent upon surface water use either
from small dams or from rivers without flow control. Limited summer flow is frequently a
limitation for sustaining potential irrigation demand. Throughout the rice-producing area
located mainly in the eastern part of the country, appropriate lands still available are located
either far from water sources, making irrigation development impossible, or are located near
water sources which are not suited to irrigation.

7. The most appropriate sources of water for the development of rice irrigation will
either be small dams or water streams and rivers with flow control. Irrigation of fruit and
horticultural crops is mainly based on water wells that use medium-yield aquifers located in the
northwestern and southern parts of the country. According to recent irrigation development of
citrus and deciduous trees, it is expected that irrigated area will increase at a low rate over the
coming years and investment will likely be made to improve water efficiency and ferti-
irrigation.

8. There is insufficient ground or surface water and flow control to sustain the foreseen
increase in irrigated area. The small size of farms involved in horticultural and fruit production
does not allow for small-scale dam construction on each farm. Therefore, the development of
medium-scale irrigation projects may include dams, water conveyance and delivery systems for
dealing with groups of farms.
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Main Features of Principal Irrigation Areas

9. The main irrigation areas in Uruguay are the eastern, northern and southern regions.

MAIN IRRIGATION REGIONS
URUGUAY

> ~~~~~~~BRASIL

* 4 &t - ~~~~~~~~~Oc6bano

10. Other regions, such as the western coastal region and the central region, are
basically involved with livestock grazing on native pasture and grain cropping mixed with
animal production based on cultivated pasture-crop rotation systems. These areas are not
relevant for the analysis of the actual irrigation situation, but according to demand recorded by
PRENADER an increase in irrigation in these areas may be estimated. Variations among
regions reflect different natural resource availability, mainly soils and water; enterprise
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combination by farmers and existing infrastructure. Climate variations are not relevant for
producing significant differences in productive systems among regions.

Irrigated area by main regions and crops (Ha)

Regions Ric' Sugar Cane Citrus Vineyards Deciduous Horticulture Others
_ _ _ ___ _ _ _ _ _ __Fruits

North 60,000 3,000 2*900 1,500 North
East 140,000 ,- - - 2,300
South - 1,100 2,500 13,500 1,500
Center 3,500 - - 1,200
Western 3,500 - 3,000 500 5,000
Coast . .
TOTAL 207,000 3,000 7,000 1 2,000 2,500 15,500 10,000

The Northern Region

11. The Northern region includes part of the departnents of Artigas, Salto, Tacuaremb6
and Rivera and covers almost 25% of the territory. Mean annual rainfall varies from 1100 mm
on the southern border to 1300 mm in the north, with mean monthly temperatures ranging from
13° C to 270 C. Mean annual evapo-transpiration is 1300 mm. Most of the area is covered by
shallow clay soils formed over basalt, suitable mainly for livestock.

12. Irrigated rice has been developed on flat soils of the Uruguay and Tacuaremb6 River
basins as private, individual projects. Over the past decade, a significant increase has been noted
in rice cultivation on higher lands which include a mixture of flat and steep heavy soils, mainly
in the northwestern area. Actual rice area is around t0,000 ha. The average area cultivated by
farmers is 290 ha and 209 farmers are growing rice (1999/2000 harvest). Pumped water from
rivers and streams irrigates 20,392 ha. The remainder of the rice area (39,600 Ha) is irrigated by
means of small- and medium-scale dams.

13. PRENADER has prepared a study related on water use and soil management
practices as a contribution towards more efficiently defining an environmentally suitable
natural resource management plan.

14. During PRENADER's operation, more than 30 mediurn-scale dams have been
constructed in this region. Direct water pumping from unregulated rivers and streams in the
Negro River basin is restricted, by the government, to 20,000 I/s (instant flow rate). This is to
ensure enough water flow for efficient operation of three important hydroelectric dams located
on the Negro River. Water conveyance and delivery systems to farms consist of open, unlined
channels. Flooding is the irrigation method used in rice production.

15. Sugar cane has been cultivated in the north-western part of the Uruguay River basin
since the early 1960s but real development began in 1970 as a consequence of the installation of
Calnu, an important industrial sugar cane processing cooperative. However, due to regional
market integration agreements this sector has lost competitiveness, and the area dedicated to
sugar cane has fallen from nearly 10,000 ha to fewer than 3000 ha over the past decade. The
average area cultivated per farmn is 20 ha and 150 farmers are still growing sugar cane. A State-
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owned enterprise (ANCAP- Espinillar) has cultivated 1400 ha of sugar cane for its alcohol and
sugar industry for over 50 years.

17. In the early 1990s, the Government so'd this land, the irrigation system and the
industrial facilities to private farmers once reorganization and structural reforms were carried
out. At present the system is mainly used for rice and corn. Irrigation systems within this sub-
region consist of pumping stations, mainly on the Uruguay and Cuareim Rivers, water
conveyance by means of open, unlined channel networks and water application by furrow
methods. There are.also many small dams and wells that serve small farms. About 60% of the
total area is irrigated by collective systems. Sugar cane has been replaced over the past decade
by other crops, mainly rice but also some horticulture. Irrigation systems are in the process of
being tailored to new product needs but the rate at which these changes are being executed crops
is lower than expected.

18. Citrus production takes place on sandy soils in the departments of Salto and
Paysandu, in the Uruguay River basin. Citrus area under irrigation has increased over the past
ten years to nearly 4500 Ha of effective area (6000 ha gross area). External market demands for
high quality fruit cause farmers to invest in irrigation systems. New irrigation investment
projects are generally individual projects. Drip and micro-sprinkler methods are widely
distributed. Water wells in the Salto aquifer and small dams are the most common water
sources.

19. Horticultural crops for early market are mainly cultivated in the northwestern region
(Salto, Bella Uni6n). Significant volumes of strawberries were exported to the Buenos Aires
(Argentina) market. However, there are some problems for fluid commercial operations and
these are no longer significant. Infrastructure to protect crops from low temperatures includes
low-cost systems ("quinchos") and greenhouses. Drip irrigation is replacing the common furrow
method. Irrigation development has occurred on an individual basis. On each farm there are
privately-owned water wells and water conveyance and application systems. The main source
of water is the Salto aquifer.

20. CALAGUA is a project located in Bella Uni6n for collective use of water pumping
and conveyance facilities. The Uruguay River is the source of water for the system. Irrigated
land is used for sugar cane, horticulture and more recently rice. The original, potential irrigated
area was 3000 ha (1500 ha for sugar cane and 1500 ha for horticulture), but due to the reduction
in sugar cane area and limited horticultural development, the project deals mostly with irrigated
rice. PRENADER has financed works totaling nearly US$450,000 to expand the irrigation
system to meet new demands for irrigated rice. It will make it possible to lower water costs for
small horticultural farmers due to a reduction in fixed costs.

21. Green Frozen is a private enterprise located in the area (Bella Uni6n) which has
developed a good and modern infrastructure for post-harvest crop management including
classification, freezing facilities and packing for domestic and world markets. However, there
are some market restrictions for fluid commerce, mainly to Brazil, due to the changes in
economic policy that have occurred in this country. Because of current international rice market
constraints, the rice area has decreased and consequently existing irrigation infrastructure is
under-utilized and production diversification would be an option for maintaining reasonable
income rates. This fact constitutes an opportunity for irrigation development of other crops such
as corn and sorghum. These products can be used for animal feed in .intensive beef cattle
production systems that include pasture grazing and grain supplementation.
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22. The availability of natural resources in the northern region indicates an interesting
potential for irrigated land expansion. In the short run, it is expected that the irrigated rice area
will increase at the rate recorded in the past decade. Fallow soils, free of aggressive weeds, and
adequate conditions for construction of small- and medium-scale dams, make the region
attractive for irrigation, not only of rice but also for corn and sorghum/pasture rotations.

23. The development of citrus and horticultural crop irrigation will continue with the
process of incorporating irrigation mainly on farms already under production and rarely through
the establishment of new farms.

24. There are enough natural resources available for a significant increase in the
irrigated area of citrus and horticultural crops, but market constraints, lack of adequate
infrastructure for production and commerce, farmers' lack of information and inadequate
production structure (land size and tenure) conspire against the potential for developing new
intensive irrigated farming areas.

The Eastern Region

25. The eastern region comprises parts of the departments of Cerro Largo, Treinta y
Tres, Rocha and Lavalleja, covering almost 12% of the national territory. Mean annual rainfall
varies from 1000 mm in the southeast to 1200 mm in the northwest. The mean annual values of
evapo-transpiration vary from 900 mm to 1200 mm in the south-eastern and north-western
zones, respectively. Average monthly temperatures vary from 120 C to 24° C. Most of the
region belongs to the Laguna Merin basin. The remainder belongs to the Negro River and the
Atlantic Ocean basins. The eastern region is the country's most important irrigated area, and
rice is the major irrigated crop. Actual rice area is 140,000 ha. Average area cultivated per farm
is 328 Ha. and nearly 400 farmers are growing rice. It is cultivated on flat lands in areas of
influence of rivers (Yaguar6n, Tacuari, Olimar, Cebollati) and lagoons (Merin, Negra).

26. Soils used for rice production have low permeability. In the northern part of the
region, soils are lightly textured with low organic content (Planosol, Solods), while in the
southern part, soils are heavily textured with high organic content and have poor drainage
conditions (Gleysols).

27. Irrigation systems for rice production have been developed by private initiatives
except for the case of India Muerta Dam (10,000 ha. potential for irrigated rice per year). This
dam, constructed in early 1980s, belongs to the Government which has transferred operation and
maintenance to the private sector. The Government has also constructed surface drainage
systems that benefit more than 100,000 ha. Pumped water from non-regulated rivers, streams
and lagoons irrigates 75,000 ha. The remaining area is irrigated by means of small- and
medium-scale dams and one large dam (India Muerta). Methods for water conveyance and
application are the same as in the northern region.

28. Nearly 40% of the rice-producing area is irrigated by collective systems. The
number of farms per system varies from 5 to 20, and irrigated area per system from 1000 to
10,000 ha. There are enough areas of suitable soils for cultivating rice which could allow for a
significant expansion of crop area. Considering two years for rice in a six-year rotation, more
than 30,000 ha should be available for rice area expansion. The main constraints that limit the
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expansion of rice area are: lack of water at a short distance that would permit irrigation
development at reasonably low costs, and land owners' lack of interest in growing rice by
themselves or renting land to sharecroppers in areas where water availability is not a limiting
factor, especially when the rice-beef cattle price relationship is unfavorable to the crop.

30. The regulation of the flow of rivers and streams and the construction of small- and
medium-scale dams would permit an expansion of irrigated rice area through the development
of new areas or intensification of actual areas by means of more intensive land use under zero-
tillage systems. Improved water and soil management practices will also allow greater irrigation
water efficiency, which in turn would make more water available for rice and other crop
development. There has been no irrigation development in crops other than rice in the region,
mainly because soils are not sufficiently suitable and farmers have not been interested in
diversifying. The few exceptions are several irrigation experiences in coin, soybeans and
cultivated pastures, taking advantage of the infrastructure for irrigating rice crops. However,
because of control strategies for several aggressive weeds (red rice, capin), it is likely that the
corn and sorghum area will increase in the coming years.

31. Supplemental grain for animal feed in intensive production systems during the
winter will be another reason for the expansion of corn and sorghum areas. Cultivated pasture
irrigation areas could be increased, taking into account the rotation systems recommended by
specialists, which imply two years of rice followed by four years of cultivated perennial
pastures.

The Southern Region

32. The southern region includes the departments of Colonia, San Jose, Canelones and
Montevideo. Average annual rainfall is 900 mm and average annual evapo-transpiration varies
from 1000 mm to 1200 mm. Average monthly temperatures vary from 110 C to 230 C. Soils are
medium- to heavy-textured over silt sediments. There is a soil association constituted by
vertisols, brunosols (phaeozems) and planosols. In general, relief is smoothly undulated with
slopes of 1 - 4 percent.

33. This region, which includes the country's better-producing soils, has been used for
many years for grain, horticultural and deciduous fruit production for the Montevideo market.
There are important dairy industries and a significant number of dairy farms. Erosion and
degradation of the physical properties of soils have occurred mainly in the northeastern part of
the region where intensive land use has taken place for more than a hundred years. This is also
the region where a high proportion of the country's poorest people live.

34. Deciduous fruits and horticultural crops are the main irrigated products. With the
exception of one large farm (Mi Granja) which produces green apples, peaches and other fruits
under irrigation, fruit production takes place on many small farms (more than 1600 farms with
an average of 5 ha of deciduous fruit).

35. Irrigation development has taken place on an individual basis and through private
initiative. Furrow and sprinkler irrigation were the common irrigation methods used until the
aggressive introduction of high-tech methods, mainly drip irrigation systems, to the market.
Groundwater is the major water source (more than 50% of the irrigated area). The remaining
area is irrigated from small streams and small ditches. The proportion of the total deciduous
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fruit area under irrigation has increased significantly in the past decade, from 11% to 30%.
Meanwhile, irrigated horticultural area has expanded from 14% to 55% of the total cultivated
area. Farmers' main interest in irrigation is to obtain broad increases in marketable products
which would allow a reduction in per unit costs, improve competitiveness in domestic markets
and expand export possibilities. Water shortage and reduced farm investment capacity are the
principal constraints for irrigation development. Due to small farm sizes, individual surface
water reservoirs are not usually feasible to build.

36. Groundwater reserves to sustain a significant increase in irrigation use is restricted
to the Raigon and Cretacico aquifers. However, the latter has some localized salinity problems.
There is increasing competition for water extraction among farmers in some localized aquifers
and there are some risks of over-exploitation. Costs for developing water wells from other
aquifers in the area are quite restrictive. Therefore, it seems that irrigation development could
be more efficiently sustained by collective irrigation systems using water reservoir, conveyance
and delivery facilities.

Main Features of Irrigated Agriculture

37. The cultivated rice area increased from 31,000 ha in 1971 to 207,000 ha in 1999.
This significant increase is the consequence of farmers' response to market opportunities and the
relatively low cost of irrigation water and large-scale availability of loans. The fluctuation in
cultivated area depends on annual market behavior and farmers' expectations. The average
annual yield for the past decade was 5838 kg/ha gross of rice; the standard deviation was 682
kg/ha and the variation coefficient was 11.5%. Yield variation depends mainly on climate
conditions as well as soil tilling and planting activities. Excess water during these periods
causes delays in planting, and consequently a delay in flowering to late summer periods, thus
limiting yields due to higher risks of lower air temperatures.

38. Rice exports have increased from US$7 million in 1971 to US$96.3 million in 2000.
Brazil is the main market (50% of total exported volume in 2000). Exports represent more than
90% of total rice production and 10% of total agricultural exports. The type of rice produced in
Uruguay is high-quality long-grain (Patna) which represents 95% of total exports.

39. The main production areas are located in the Laguna Merim basin (68% of rice
area), including the following departments: Treinta y Tres (54,000 ha); Rocha (33,000 ha),
Cerro Largo (43,000 ha) and Lavalleja (4400 ha). The remaining rice area is located in the
Negro (13%) and Uruguay (18.5%) River basins, including Rivera (11,700 ha) and Tacuaremb6
(15,500 ha) in the former and Artigas y Salto (43,000 ha) in the latter. The rice area in the
Uruguay River basin has grown sharply during last decade.

40. Water sources for irrigation include direct pumping from natural surface water
resources (rivers and lagoons) and the use of small- and medium-scale dams from which rice is
irTigated by gravity without pumping in most cases. Irrigation systems based on dam
construction and unlined open channel conveyance networks have increased substantially. In
1975/76 only 2.3% of total rice area was irrigated by 8 dams. In 1982/83 this proportion
increased to 27% with 46 dams and in 1992 to 47% with 291 dams. There are currently 660
dams that irrigate nearly 55% of rice area; nearly 50% of these dams are located in Uruguay
River basin. These figures reflect the fact that there is not enough area with proper soils for rice
production at short distances from natural reservoirs to make irrigation based on pumping
methods economically feasible. Streams and rivers without regulation do not have sufficient
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flow during the summer to supply water for potentially irrigable lands. Therefore, the expansion
of rice area irrigated by gravity from dams, responds to the need to develop new areas with
fallow soils and sufficient water for irrigation.

41. In the northern region, which is a relatively new rice production area, 78% of rice is
irrigated by dams while in the eastern region only 35% of rice area is irrigated by dams. Future
rice area expansion will depend on the feasibility of developing gravity irrigation systems based
on low-cost, small- and medium-scale dams in new areas with appropriate characteristics for
rice production. A small proportion of rice growers are land owners. Most growers work on
short-terrn sharecropping contracts on large farms used for livestock production. Payment for
land is 8 to 10 bags/ha ' of bulk, weighed rice which implies nearly 10% of gross yield. This is
an interesting income for land owners when compared to net income from livestock products on
this type of soils (US$10 to US$20/ha). In general, rice growers do not have their own irrigation
system and have to pay 20 bulk rice bags/ha for water.

42. The average crop area per grower is 284/ha per year while 10 years before it was
150 ha. To maintain a reasonable income in a high-costlprice ratio scenario, farmers need to
grow in area in order to lower fixed costs and obtain benefits from economy of scale. Crop
rotation usually include two years with rice and six years with fallow land and in certain cases
up to two years with rice and four years with cultivated pasture. Rice crop is completely
automated and uses modern technology. Lengthy rotation with many years of rice-fallow is
used for weed control. This system is usually employed by sharecroppers trying to avoid the
cost of herbicide application. The instability of sharecropping procedures conspires against the
efficient use and management of resources and adds more risks to the overall system.

43. Rice is irrigated by flooding using surface water resources. Average crop water
consumption is 15,000 m3/ha but these values are reduced to 7000 m3/ha when using high-
efficiency water management systems. Standard irrigation systems include a pumping station
(diesel or electric) on a river or lake and an open, unlined channel network for water
conveyance. A second water lift is normally necessary. In the eastern region where there are
lowlands, total water lifts are 5 to 10 m and there is no energy cost in irrigation systems based on
dams so water conveyance is only done by gravity. However, in the northern region it is
common to find irrigation systems that pump water from dams to crop fields located at a height
of 15 m. Collective irrigation systems cover 25% of rice area. Irrigation systems do not include
any device for water flow measurement and farmers pay per irrigated ha but not per water
volume used. Therefore, growers are not encouraged to save water Investment costs for
irrigation systems vary from US$150/ha for systems based on water pumping to US$800/ha for
dam-based systems. Operational costs vary from US$80/ha up to US$75/ha respectively. Water
owners charge 20 bulk rice bags/ha for any system. This is a traditional way to charge but far
from being a reasonable one. It does not consider the wide range of cost situations normally
faced.

44. Sugar cane has been a traditional irrigated crop grown in the northwestern region.
(Bella Uni6n). Harvested sugar cane areas for the main cooperative industry (CALNU) have
been around 9000 ha., and mean yields during the past decade reach 7 T/ha sugar. The present
sugar cane area is around 3000 ha. The state-owned enterprise (ANCAP- Espinillar), whose

One 50 kg bag of bulk rice costs US$8 to US$9.
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large sugar industry is mainly for alcohol production, has sold the farm (1400 Ha) with the
irrigation system and industrial facilities to private farmers. Currently, Espinillar's land is used
mainly for corn and rice cultivation. Since 1940, the Government has promoted sugar cane
plantation through subsidies, to reduce sugar imports. Sugar production costs at farm level are
about US$0.190/kg and farmers receive US$0.23/kg sugar. Irrigation costs are about
US$160/ha. Both irrigation and harvesting costs represent the principal general production cost
(about 60%).

45. Farmers, industrialists and agronomists have made significant efforts to improve
sugar cane productivity, thus transforming it into an economically feasible crop. Considerable
research work and technical assistance directed towards reducing costs per kg and improving
general production efficiency, have been carried out since the beginning of crop planting. As a
result of the application of open market policies, short-term subsidies tend to disappear.
Reacting to this fact, sugar cane growers started with productive diversification programs which
take into consideration the comparative regional advantages of several horticultural and fruit
crops.

46. With the exception of one state-owned collective irrigation system (Colonia
Espafia), the rest of the area's irrigation development is carried out by private initiative.
Collective irrigation systems that pump water mainly from the Uruguay and Cuareim Rivers
cover 60% of the irrigated area. Water conveyance is performed by unlined, open channels and
application is carried out through furrow methods with generally quite low efficiency standards
(less than 50%). Through IDB financing, many pumping stations have been converted from
diesel to electric power, with significant irrigation cost reduction. Crop diversification programs
will need to re-adapt irrigation systems to new productive schemes. Adaptation of sugar cane
irrigation systems to high-tech irrigation methods used in horticulture and fruit production will
require significant changes in the overall system design. Farmers will also need to make a
significant change in their production approach through aggressive technical assistance
programs.

47. The irrigated citrus area (7,000 ha) has substantially increased over the past ten
years, as a consequence of sub-sectoral policies aimed at improving the competitive position of
Uruguayan products on international markets. External market demands for high -quality fruit
as well as the need for qualitative and quantitative stability and on-time delivery of supplied
volumes, have encouraged farmers to invest in irrigation systems. Currently, nearly 25% of the
citrus area is under localized irrigation, mainly based on drip methods (85%). Citrus are the
most important export fruits: in 1972 exports were just US$0.5 million and in 1998 exports
soared to US$56 million.

48. Climate and soil conditions in the northwestern, coastal and southwestern regions of
the country make it possible to obtain high-quality fruit with high yields which compete without
major problems in the Northern Hemisphere's (Europe) off-season market. However, these
production levels can only be achieved through the intensive application of technology which
implies significant investment and high production costs. Frost risks and occasional water
deficits are the main constraints for citrus development. Current statistics indicate that there are
20,765 has (gross area. 15.382) of citrus planted, producing 270,000 tons/year. Exports vary
from 30% to 40% of total production. Total citrus production consists of oranges, 55%; lemons,
16%; tangerines, 23%; and grapefruit, the remaining amount. Most irrigation has been
developed by several large private firms, cultivating 35% of total citrus area and 85% of the
irrigated citrus area
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49. Small farmers (10-20 ha) in the traditional citrus area of the department of Salto are
adapting their citrus orchards in order to improve competitive conditions. They use a
combination of the following techniques: irrigation, planting of new genetic materials and
application of advanced soil and plant management practices. In the case of large farms, water
supply for irrigation is mainly carried out by surface water (Uruguay River, medium-scale
dams).

50. PRENADER has financed a complete study of the aquifers existing in Salto which
constitute the principal water resource for irrigating intensive crops. Better knowledge of the
Salto aquifer's dynamics and also of other aquifers with interesting potential, is helping
decision-making concerning the rate at which groundwater could be used without affecting
current and future irrigation development. Irrigation's impact on yield and quality has been
recorded by citrus farmers applying high technology and also by research studies carried out by
the University under contract with the private production sector. Yield increases from rainfed to
irrigated conditions in citrus production range from 20% to 40%. Rates of exportable fruit
increases have ranged from 35% to 65% in the case of Valencia oranges. Fruit maturity is
reached earlier, oranges remain less time on the tree and there are fewer risks of wind injuries.

51. According to data from latest statistics (1999/2000), deciduous fruit production
area is 8500 ha. The most important fruits produced are apples (48% of total area), peaches
(37%), pears (13%) and nectarines (2%). Until 1980, irrigated area covered less than 10% of the
total area. A significant increase has taken place over the past 20 years and mainly during the
past decade, as a consequence of PRENADER's actions. The irrigated area of deciduous fruit
trees is presently 2500 ha, representing 29% of the total area. Traditionally, deciduous fruit
production has been sold on the domestic market. Prices obtained for fruit depend mainly on
volumes supplied, as demand is quite constant. Therefore, farmers' income has been highly
variable, but years with low prices are generally compensated by years with extraordinarily high
prices. This market system behavior explains why in general fruit production has been a
reasonably profitable business under rainfed and medium-technology conditions. Current open
market policies imply more aggressive competition with imported fruits. Farmers have been
encouraged to invest in irrigation mainly to improve competitiveness in the domestic and
external markets through better quality and lower cost per unit. Droughts in 1988, 1989 and
2000 have also motivated farmers to install irrigation systems.

52. According to data collected from experimental trials and best performing farmers,
increases in fruit yields due to irrigation can be about 40% in the case of apples and peaches.
Fruit export volumes have not been significant, amounting to less than 2000 tons until 1994.
Brazil was the main purchaser, especially in the case of pears. In 1998 volumes exported
increased to 9000 T (60% apples and 40% pears) but in 1999, because of Brazil's devaluation,
exports fell to 7000 T(82% apples) which represents less than US$4 million. Mi Granja S.A. is
a large private firm which has implemented a project for producing irrigated apples (303 has),
pears (74 has), peaches (42 has) and other fruits to be exported to Eturope and the U.S.A. At
present, the area planted is 577 has; the irrigation system involves a surface water source, PVC
pipelines conveyance networks and drip application. In 1998 Mi Granja exported 92% of total
apples exported by Uruguay. This figure constitutes 62% of total non-citrus fruits exported.

53. In general, international prices are lower than local prices; therefore, there will not
be an aggressive export drive until sufficient fruit volumes are produced and adequate
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infrastructure for packing and marketing is in operation. Some cooperatives such as JUMECAL
and UFRUCA are conducting irrigation programs to improve high-quality fruit production
suitable for export. The strengthening of export projects will significantly increase farmers'
investment in irrigation systems and other crop management practices. Adequate sources of
water at farm level are the main constraint for irrigation development, together with poor
investment capacity. Groundwater resources with a sufficient flow rate and economic feasibility
for irrigation purposes are restricted to several areas in the southwestern region (Raigon aquifer
in the department of San Jose). On the other hand, due to small farm size it is not always
reasonable to construct dams on farms, flooding highly productive land. Water resources for
irrigation are mainly small streams and creeks where small ditches are constructed. Competition
for water has increased in recent years. The use of localized irrigation, mainly drip method, is
widespread. In fact, the entire new irrigated area is under localized systems, replacing the
furrow (77% in 1970) and sprinkler (18% in 1970) methods used in the past.

54. Horticultural production is basically sold in domestic markets. The main
production area is located near the city of Montevideo (Canelones, San Jose), but there is also an
intensive horticultural production area in the northwestern region (Salto and Bella Uni6n) where
the micro-climate tomatoes, peppers and strawberries to be grown for early off-season markets
("primicias"). Some export experiences, mainly strawberries from Salto to Buenos Aires,
occurred in the early 1990s, but an inadequate commercial framework inhibited further export
development.

55. Green Frozen is a plant for the production of frozen horticultural products located in
a typical sugar cane region (Bella Uni6n). It was built with IDB financial support. The project,
which also includes investment in irrigation systems, machinery and research facilities, was
formulated to create productive alternatives to sugar cane plantations through the expansion of
horticultural production for export markets. In fact, horticultural areas and export volumes are
not yet significant. Over the past four years, the total amount exported has been less than US$1
million.

56. The total horticultural area including potatoes has decreased from 57,804 ha in 1980
to 40,306 ha in 1990. At present this area totals 37,645 ha. This fact may be explained by the
replacement of small low-tech farmers with more efficient farmers applying better technology,
obtaining higher yields in reduced cultivated areas under sound crop rotation practices. This
new situation maintained the volumes supplied to the domestic market and price equilibrium.

57. Horticultural crops are traditionally cultivated under rain-fed conditions. The
irrigated area has increased from 4,484 ha (7% of total area) in 1970, 6,300 ha (14% of total
area) in 1990 and 15,000 ha (55% of total area ) to date. General problems affecting deciduous
fruit production have also affected the horticultural sector. Climate variability causes yield
instability, poor quality and highly variable economic results. Domestic market limitations and
constraints and a positive framework for export development in certain products exist for both
deciduous fruit and horticultural production. The horticultural sector presents a combination of
factors concerning productive structure, making its future development somewhat more
complex. In fact, there has been a slow reaction from this sector to the potential and constraints
of the foreseen open regional common market. Research and technical assistance institutions
(JUNAGRA, INIA) and farmers were jointly implementing pilot production and programs to
export several products such as melons to Europe and sweet onions to the U.S.A. but these
projects have not had positive economic results. Therefore, marketing and commercial
strategies appear to be the main constraints for building an efficient export capacity.
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58. High technology is basically applied by early-market producers in the northwestern
region, with some farmers specializing in vegetable, onion and garlic crops for the domestic
market and some large-scale potato farmers. In general terms, horticultural yields are low, not
only because application of technology is limited but also due to soil degradation and erosion
problems. Irrigation systems which have been developed on an individual;basis mainly use
groundwater resources (Salto and Raigon aquifers). Sprinkler and furrow irrigation methods
were common in the past, but lately drip methods are being widely installed.

59. After rice, corn is the main irrigated grain crop. The current total cultivated area is
60,000 ha, of which 6000 ha are irrigated. Farmers' interest in irrigating corn responds to the
potential yields that can be obtained with adequate water supply and the application of
agronomic technology". Other crops such as soybeans, sunflower or sorghum do not offer such
potential. Corn irrigation development depends on the potential for implementing economically
feasible systems. High-cost systems (US$ 50/ha investment) including dam construction, long
distance for water conveyance, traveling sprinkler equipment and diesel power as an energy
source, do not in general justify investments in light of expected economic return.

60. Furrow irrigation or low-cost sprinkler method make corn irrigation attractive, in
particular when natural water resources are available and the distance for water conveyance is
reasonable. Investment costs can be reduced to US$300450/ha. Sustainable soil and water
conservation practices must be managed in order to obtain not only expected economic yields
but also to minimize water and soil losses.

61. PRENADER has financed more than 100 projects for irrigating corn-pasture
systems. After following up these projects, it may be underlined that furtfier irrigation
development for these production systems will depend mainly on the implementation of
technical assistance programs for improving farmers' irrigation management skills.

62. Intensive dairy farms and feedlots are using corn silage for animal feeding. Farmers
are carrying out some experiments on corn irrigation for silage to obtain high yields of dry
matter production to match animals' winter food needs.

63. Corn production systems for grain or silage include rotation with cultivated pastures
either for grazing, hay-making or seed harvesting. Through irrigation corn growers can also
increase forage and pasture seed production. This type of diversified systems reduces fixed
costs per ha and improves the economic returns of irrigation investment. It is possible to
increase the amount of irrigated area covered by equipment and thus reduce fixed costs through
agronomic crop management such as planting at different times or using hybrids of different
maturity to avoid the negative effects of critical periods at flowering time.

64. Cultivated pasture irrigation also has an interesting, developing potential if farmers
take advantage of the existing infrastructure for rice irrigation in high-tech rotation systems.

65. Vineyards for wine production are mainly cultivated in the southern region
(Canelones and Montevideo). This region represents 82% of the total area which is estimated at
9000 ha. A significant reduction of approximately 25% over the past twenty years has taken

Some producers are obtaining 8 to 10 tons/ha of grain in 50 to 70 cultivated ha.
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place in vineyard areas. Actual irrigated area is 2000 ha, representing almost 22% of the total
area. Irrigated area during the past decade has had an increase of 185%.

66. PREDEG, a Government program that promotes technological changes in vineyard
production for improving competitive export conditions, has encouraged farmers to replace old
grape varieties and hybrids with new genetic materials that are virus-free and officially certified.

67. Irrigation is mainly applied during the early life of the vineyard to obtain good
growth that assures early fruit production. Irrigation investment is concentrated on table grape
vineyards. Sources of water are, in general, groundwater from local aquifers. Drip irrigation
methods are used. Table grape production projects are focused on international market. Some
firms applying high cultivation and post-harvesting technology are having positive export
experiences. Increases in the irrigated area of vineyards will be greatly dependent upon the
increase in table grape vineyard plantations. In the case of grape production for the wine
industry, a replacement of current common wine production by finer, high-quality wines, is
foreseen. Irrigation is not necessary for obtaining reasonable, high-quality yields.

Environmental Problems

68. The impact of irrigation on the environment is related to drainage, salinization,
soil degradation, erosion, agrochemical contamination and lack of water for other uses.

Drainage

69. The excess water frequently occurring during the irrigation season makes it
necessary to take detailed drainage design into consideration in irrigation projects. In the case of
rice crops irrigated by flooding, evacuation of water is necessary in the case of first irrigation
and prior to harvest. Drainage is performed by open channel networks. It is common to see that
inadequate drainage systems, mainly at regional scale, cause flooding of agricultural lands and
roads. Poor water management on farms is a consequence of unsound land systemization and
irrigation design.

70. Farmers who are members of a collective irrigation system pay for water utilization
by measuring irrigated acreage and not by cubic meter used. This system leads to inefficient
water use, water management and drainage problem hazards. Expansion of irrigated rice in
wetlands, mainly in the eastern part of the country, has given rise to conflicts among farmers,
ecological organizations and Government agencies.

71. Crops other than rice use much less water and drainage is not such an important
problem as it is in rice production. Nevertheless, drainage systems must be considered in order
to evacuate water without causing soil erosion. In fact, surface drainage design should consider
a compromise between soil conservation and soil drainage.

72. Due to the presence of a heavy clay layer (B Horizon) at 30-40 cm, water infiltration
and percolation are quite slow, therefore tail drainage systems are not suitable except for deep
sandy soils in the northern part of the country. However, some interesting experience has been
developed in Gleysols in the eastern region using sub-soil chisel plows for draining poorly
drained plain soils, thus permitting corn and sorghum cultivation.
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Salinization

73. There are no significant effects of irrigation on water resources and soil salinization.
The saline and sodium contents of groundwater determine general water classification as
suitable for irrigation, with medium to low risk of soil salinization and alkalinization. The use of
water with some saline content does not constitute a constraint for irrigation development
because rainfall (more than 1000 mm/year) leaches salts to soil horizons where there are no root
activities. Problems might be serious in the case of greenhouses where rainfall does not occur.
Some figures indicate a possible saline intrusion in coastal aquifers,-but this is not a major
environmental problem. Because of geological material, some sedimentary aquifers contain
critical salt concentration that should be avoided for irrigation purposes.

74. In the Joanic6 region near the city of Canelones, where there are many fruit
plantations, there are many unexploited deep wells due to water salinity. The increase in
irrigated area by localized irrigation methods makes the salinization risk much lower.

75. PRENADER has financed a water quality study for irrigation. The main
conclusions and recommendations from this study are included in another Sector Work
Document.

Soil degradation and erosion

76. Efficient irrigation development requires the application of sound soil and crop
management techniques. The economic feasibility of irrigation investment is strongly linked to
the use of good agronomic practices. Therefore, irrigation encourages farmers to control soil
degradation and erosion. PRENADER has financed irrigation projects for small farmers who
mainly grow horticultural crops and in fact they have reduced their crop area just so that they
can irrigated. Thus, it has had a positive impact on land management by reducing crop area,
leaving more eroded soils for pastures.

Agrochemical contamination

77. Irrigation development increases the use of agrochemicals due to the need to achieve
high yields to justify investments in irrigation systems. In the case of rice, which is the main
irrigated crop, the use of agrochemicals such as pesticides is quite low. The exceptions are
herbicides, which are widely utilized. IN1A has conducted studies for two years related to the
contamination of soil, water and grains with chemical products applied to rice crops. The
principal results obtained indicate that no significant chemical concentration value for affecting
the environment can be found. However, some values found in several streams that receive
effluents from rice fields, although below critical level, constitute a warning that some farmers
are possibly not applying agrochemicals correctly.

78. Major risks of contamination are present in irrigation projects including deciduous
fruits and horticulture. Few studies exist on the agrochemical contamination of soils and water.
Some work has been carried out to find aquifers contaminated by pesticides (Arroyo Sacra,
Raig6n and Salto). Although no chemical contamination has been found, there is a lack of data
and further studies must be conducted to prevent the possible alteration of any aquifer and other
water supplies.
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Competition for water

79. Irrigation development has not given rise to inter-sectoral conflicts except during the
intense droughts that occurred twice over the past ten years. Average annual water runoff is
over 300 mm which implies that with adequate control flow structures, enough water would be
available for all purposes. However, it is not possible to regulate all runoff produced within the
country except by means of large dams which are not always physically and economically
feasible. In the case of groundwater, competition is more complex and better knowledge of the
dynamics and management of water sources would avoid future conflicts. Moreover, a better
institutional and legal framework would operate in a positive manner to encourage better
groundwater use and conservation.

One 50 kg gross rice bag costs US$ 8 to US$ 9.

2/ Some producers are obtaining 8 to 10 tons/ha. of grain in 50 to 70 cultivated ha.
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Annex 6

Biodiversity, Ecosystem Services, and Ecological Sustainability

Ecological Characteristics of the Country

1. Uruguay is located in the confluence of two major phyto-geographic domains:
Amazonian, and Chaco. Due to its comparatively small size, relatively regular topography,
and absence of major geographical accidents, Uruguay tends to be uniform from a biological
perspective when compared with other countries in the Neo-tropical region.

2. Broadly speaking and under natural conditions, the country's habitats are
dominated by permanent, periodically inundated grasslands, interspersed with a mosaic of
other habitats, especially marshes, spiny woodland ("espinaPl), gallery forest, and in some
cases large bodies of standing water ("esteros"). The relative importance of these habitats and
the clear dominance of the grassland ("pradera") ecosystem is shown in Table 1.

Table I Principal Natural Habitats and Land Use in Uruguay"

Habitat Type Area (million ha) Percent

Savanna (currently rangelands) 14.00 79.4
Natural Forest 0.60 3.5
Wetlands and other Aquatic Ecosystems 1.14 6.5
Permanent Agriculture 0.92 5.2
Urban and Infrstructure 0.30 1.7
Plantation Forests 0.40 2.2
Other 0.26 1.4
Total 17.62 100.0

3. Paradoxically, it is precisely this relative uniformity that makes the country
biologically unique from a global eco-regional perspective. According to Dinerstein et al.
(1995)3, most of the country belongs to the "Uruguayan Savanna" eco-region, which also
extends to parts of Argentina and Brazil. Because this eco-region is one, of the few "savanna"
ecosystems in the world, it is very important from a global representative point of view, even
if its biodiversity, when measured in terms of species richness, may not be as high as that
found in other eco-regions. For this reason, these authors consider this eco-region to be of

B Background information provided in a paper by Carolina Sans.

2 Data from: An6nimo. 1992. Estudio Ambiental Nacional. Organizaci6n de los Estados Americanos.
Washington, DC. 328 Pp.; An6nimo. 1999. Propuesta de Estrategia Nacional para la Conservaci6n y Uso
Sostenible de la Diversidad Biologica del Uruguay. Proyecto Biodiversidad, Uruguay. MVOTMA, PNUD,
GEF, Montevideo, 112 Pp.; and from Carolina Sans, Background paper on biodiversity.

3 Dinerstein, E, D. Olson, D. Graham, A. Webster, S. Primm, M. Bookfinder, and G. Ledec. 1995. A
Conservation Assessment of the Terrestrial Ecoregions of Latin America and the Caribbean. World
Bank/World Wildlife Fund. Washington, DC. 129 Pp.

79



"bio-regionally outstanding" value. According to the Dinerstein et. al classification, other
eco-regions represented in the country include the Humid Chaco and the Brazilian Atlantic
Coastal Restingas.

4. The specific habitats present in Uruguay do not occur in isolation from each
other. They are interspersed and with a series of localized geographic features which include
rocks, hills, small ravines and a highly branched hydrological network; it is this "mosaic"
pattern that defines the uniqueness and importance of the eco-region from a biodiversity
perspective, and, under natural conditions, allows it to maintain its species diversity. The
following are the main ecosystems present in the country:

* Savanna. It includes an heterogeneous herbaceous community (2000 species, of
which 400 are graminidae), whose diversity is determined by the relative complexity
of the soils. There are also various legumes with importance from a range
management perspective, as well as shrubs.

* Native Forests. Including various distinct types, among them gallery forests (along
rivers and other water courses), ravine forests (which appear in patches and benefit
from specific micro-climate conditions), "bosque Serrano," palm forests (including
the important and endemic "Butia" association covering 70,000 ha), "monte de
parque," "algarrobal," and litoral spiny forests ("monte espinoso del litoral").

* Wetlands. Primarily located in the southeast of the country, especially in the Laguna
Merin watershed and the coast of Rocha.

* Coastal Ecosystems. Uruguay has productive coastal ecosystems with an important
associated wildlife. These occur along the two main coasts of the country, the River
Plate coast (460 km), and the Atlantic coast (220 km).

5. At the species level, there are ca. 1,200 species of vertebrates, including 580 fish,
41 amphibians, 62 reptiles, 434 birds, and 111 mammals. Of the 111 species of mammals
historically present in the country, four have already become extinct and an additional five
are in danger of extinction. Under Birdlife International's Endemic Bird Areas
classification 1, Uruguay contains remnants of the original "Argentine Mesopotamian
Grasslands," which includes three restricted-range species (all of the genus Sporophila), one
of which is in critical condition, another endangered, and the third near threatened. From a
botanical perspective, Uruguay has over 2,500 species of which the great majority are
herbaceous species or shrubs corresponding to the dominant savanna ecosystems.2

Land Use Patterns and their Effects on Biodiversity

6. Ranching (primarily cattle and sheep) has been the main pillar of the rural
economy during the last several hundred years. Due to a historic lack of stimulus for
investment, the sector has been slowly losing its productivity with the resulting
extensification at low densities and the consequent loss and alteration of natural habitats. The
original savanna ecosystem with associated forests (a product of rich soils and a temperate

Stattersfield, A., M. Crosby, A. Long, and D. Wege. 1998. Endemic Bird Areas of the World. Birdlife
Conservation Series No. 7. Birdlife International, Cambridge. 846 Pp.

2 More comprehensive descriptions of the country from a biological perspective can be found in: Estudio
Ambiental Nacional and Propuesta de EsJrategia Nacionalpara la Consveraciony Uso Sostenible de la
Diversidad Biol6gica del Uruguay (cited above).
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climate) has thus been heavily altered and, with it, the natural features of the landscape have
most likely changed substantially.

7. This alteration has had effects at two levels:

(a) Localized effects, which include a change in the composition of species (primarily
grasses) due both to invasion of exotic species, such as introduced grasses, and to the
selective effects of grazing which favors certain species over others and thus alter the natural
competitive forces that are present in its absence. In addition, grazing causes soil compaction,
which also distorts the ecological forces present in the absence of grazing.

(b) Ecological effects, which are larger-scale changes resulting from the alteration (due to
range management practices) of flooding patterns, fire cycles, and natural successional
cycles, which in turn create a savanna ecosystem different from its original natural condition,
with the consequent change in species composition and dominance patterns.

8. Another major alteration of natural habitats (directly or indirectly associated with
range management practices) has been the heavy loss of native forests, with the consequent
loss of biodiversity habitats, biological corridors, and ecosystem services.

9. Fortunately, both main habitat types (savanna and native forests) are fairly
resilient and, unlike many tropical habitats, they can be the subject of restoration efforts that
can be cost-effective and feasible in time.

10. Erosion has also altered natural habitats. Currently, thirty percent of all the
agricultural land suffers from some form of erosion. Nevertheless, soil erosion seems to
strongly depend on the appearance of periodic heavy rain episodes (associated with El Niflo),
with the resulting damage being heavily correlated with the type of land use, which is
minimal under permanent forest.

11. Wetland loss and degradation has also occurred in a substantial magnitude
because of a variety of factors, including the expansion of rice cultivation which both
replaces the habitats and degrades them through heavier chemical inputs that result from the
application of fertilizers and pesticides. This effect has been particularly important in Los
Bafiados del Este.

12. Finally, invasion by exotic species (both animals and plants) has also caused
impacts. For example, since the 1960s the growth of the ranching sector has been promoted
via the introduction of "improved" grasses and fertilizers, with the consequent ecological
impacts already discussed. Fortunately, of the 16 million ha that are appropriate for ranching
(90 percent of which is currently under exploitation), 91 percent is still done on natural
grasses.

Government Strategy and Progress to Date

13. There are various characteristics unique to the country that have determined the
historic land use patterns and their impacts on the natural environment. In addition to the
already-mentioned importance of ranching, additional factors include the low population
density, the early disappearance of indigenous communities, the very high urbanization rate
(90 percent of the population currently lives in cities), and the very high proportion of lands
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under private ownership. These characteristics have prevented Uruguay from developing a
"Protected Area System" of similar characteristics to those of other Latin American
countries. Indeed, the existing protected areas have been created in an ad hoc manner,
primarily following an opportunistic approach, and under the protection of various distinct
laws. The existing areas are, therefore, administered by the public organism that owns the
land, whether it is the MGAP, MVOTMA, SEPAE, Municipalities, etc.

14. As a result, Uruguay lacks a traditional system of protected areas and the existing
areas cover only 283,000 ha, equivalent to 1.6 percent of the national territory. This is one of
the lowest percentages in the world, far below the minimum internationally-recognized target
of 10 percent of a country's land area, and well below the Latin American average (currently
about 12 percent).

15. In order to correct this situation, a law that creates the National System of
Protected Areas was passed in 2000, although its implementation has not yet taken place due
to the lack of the complementary regulations and the required institutional arrangements.

16. Native forests are protected under law but this legal protection, although
necessary, is not a sufficient condition to ensure that native forest ecosystems recover their
ecological functionality. This functionality requires the existence of contiguous areas of a
minimum size, the maintenance of habitat quality, the proper configuration of forest patches
in biological corridors, etc. Furthermore, there is a lack of effective incentives for
reforestation with native species which, given the losses already occurred, is a pre-requisite
for the recovery of these ecosystems.

17. At the macro-level, the National Biodiversity Strategy and Action Plan has been
recently prepared within the context of the Convention of Biological Diversity. As it is often
the case with these documents, Uruguay's strategy is of a very general nature, still at a
conceptual level, and has not yet proposed the specific instruments required for the proper
conservation and sustainable use of biodiversity in Uruguay.

18. Independently of any sector-specific measures, however, it is clear that the future
of biodiversity in Uruguay cannot be analyzed in isolation from the government policy
regarding rural development (and ranching in particular). Currently, the government
ranching strategy (through MGAP) has three main pillars: (a) sectoral growth based on
productivity increases, (b) equitable sharing of the costs and benefits of this growth, and (c)
conservation of natural resources. Over the long term, the strategy gives priority to
diversification, increase in productivity, product differentiation, product value-added, and
increase in quality. The fate of Uruguay's biodiversity is intimately linked to this sector, and
it is thus critical to develop and implement a biodiversity policy that can be effectively
applied within that context.
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Opportunities and Priorities for Biodiversity Conservation'

19. A discussion about the prospects for biodiversity conservation in Uruguay can be
divided into two categories: (a) conservation within protected areas, and (b) conservation
outside protected areas. Given that most terrestrial ecosystems in Uruguay are inter-
dependent, this discussion does not need to be ecosystem-specific. To a great extent,
however, we omit a discussion about the conservation of the large wetlands and other aquatic
ecosystems of the southeast of the country, since they. have particular needs and are currently
the subject of important efforts through PROBIDES.

Conservation within Protected Areas

20. There is no question that a main pillar for the future conservation of Uruguay's
biodiversity must rest on the effective establishment of a System of Protected Areas. Under
ideal circumstances, such a system must include as representative set oif Uruguay's
ecosystems, and must be large enough to ensure the maintenance of genetic diversity and
species conservation. As already mentioned, the internationally-accepted target is 10-15
percent of a national territory.

21. Given the singularities of Uruguay's land use patterns and ownership already
discussed, however, a traditional system of protected areas which relies on government
ownership of the land and implementation of management activities is not feasible for
various reasons, the most important being that land expropriation would be prohibitively
expensive and politically impossible.

22. Therefore, the future development of Uruguay's protected area system must be
tailored to these local realities and based primarily on a system of incentives for the
establishment of conservation areas within private lands. Such a system is not incompatible
with the vision of a state that maintains the primary responsibility for biodiversity
conservation at the national level. Indeed, there are many successful examples all over the
world of Protected Area Systems in which the private sector assumes yarious degrees of
responsibilities for its management and effectively complements state efforts.

23. In very general terms, it is possible to visualize a system in which: (a) the state
supports the identification of target priority areas from a national biological perspective; (b)
proper policy instruments are developed in cooperation with stakeholders that provide
incentives for the establishment of private protected areas while capturing synergies with
local opportunities for rural development; (c) the state maintains the ultimate responsibility
for monitoring and ensuring that the system achieves its central objectives; and (d) over time,
the share of areas under state ownership can increase or decrease depending upon the success
of the system and the changing economic and political circumstances.

Conservation Outside Protected Areas

24. As in other countries, biodiversity conservation cannot be achieved via a
protected area system alone. Even if Uruguay was able to place 10-15 percent of its territory
under some sort of protection, this would not be sufficient to maintain large-scale ecological

The word "conservation" is used in its broad sense, and thus also includes the sustainable utilization of
natural resources.
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processes and to ensure sustainable biodiversity conservation over the long term. As in other
countries, Uruguay will need to complement its system of protected areas with aggressive
conservation efforts outside them. Fortunately, the ecological characteristics of the country,
the synergies that can be found between the types of ecosystems and the generation of rural
income opportunities, and the resilience and restoration potential of Uruguay's ecosystems
are all very important supportive ingredients for such an approach.

25. The key concept to achieve biodiversity conservation outside Uruguay's system
of protected areas would be the promotion of biodiversity-compatible, multiple land-use
practices, within a landscape approach. Under this approach, it is possible to promote the
adoption of land-use practices that exploit the synergies that exist between biodiversity
conservation and opportunities for rural income generation.

26. Some of these practices of "integrated ecosystem management" may include a
combination of the following land uses, whose relative emphases will be determined by the
local conditions, the feasibility of implementing an incentive framework, the ability for
market-based mechanisms to support these land uses, and their relative contribution to
conservation:

(a) Maintenance of scenic beauty for rural tourism and recreation. Eco-tourism and rural
tourism are areas experiencing rapid growth in Uruguay and internationally. The scenic
beauty present in Uruguay's rural areas is to a great extent due to the mosaic characteristics
of the landscape; these habitat mosaics are also important from a biodiversity perspective.

(b) Wildlife ranching. This new industry has grown by 500 percent in the last five years.
Some of the species that can complement traditional ranching practices while allowing for the
regeneration of natural habitats and reducing grazing pressure include: the Nutria (Myocastor
coypus), for which there are currently 17 breeding facilities that have already generated
US$53 million between 1976 and 1992; the Nandu (Rhea Americana), for which there are
currently 95 breeding facilities and which has great export potential for both meat and fine
leather; and the Carpincho or Capybara (Hydrochoerus hydrochaeris) for which there are six
breeding facilities.

(c) Integrated savanna ecosystem management including regeneration of natural grasses and
other vegetation, maintenance and regeneration of natural forests, reduced impact grazing,
and carbon sequestration. These practices can be associated to the production of
ecologically-friendly meats for export, and perhaps rely on the independent certification of
advanced ecological standards with the resulting gain in competitive edge in international
markets.

(d) Silvo-pastoral systems, that would exploit the synergies between enhanced production
due to reduced erosion, diversification of products, and provision of shade; and the increased
ecological value that such systems provide due to the maintenance of natural habitats and the
establishment of biological corridors.

(e) Wildlife hunting, currently generating a US$6 million per year, and attracting hunters
from both Europe and the US. A main comparative advantage of the country lies in the fact
that because of its geographic location, the hunting season is inverted and complements the
hunting season in the northern hemisphere.
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(f) Recently, the forestry sector has shown a very rapid increase due to incentives for
plantation forestry. The area under plantation has grown by close to 800 percent in the
1990s, and today the total area under plantation forestry covers 400,000 ha. The economies
of scale that have been achieved allow for industrial processing that can be intemationally-
competitive. Such industry is not per se supportive of biodiversity conservation since it
relied on introduced species with various negative environmental impacts. Nevertheless, it
can benefit from diversification and can increase its ecological value through associated
native forest conservation and regeneration of native species.

27. These possibilities do not need to be implemented in isolation from each other. In
fact, even though they may be relatively modest from an economic perspective when
analyzed individually they can become a major altemative to inappropriate land-use practices
through income diversification and complementarity to traditional practices. From a
biodiversity perspective, what is key is the promotion of a geographic configuration that
maintains the mosaic nature of Uruguay's original habitats, restoring biological corridors
through a diversified rural landscape.

28. Obviously, many of these possibilities are still in their infancy. Therefore, they
can be sharpened and can benefit from additional research and the establishment of pilot
activities. Eventually, and with the growing intemationally trends that are favoring the
competitiveness of green markets, biodiversity conservation offers vast opportunities for the
future well-being of Uruguay's rural economy and for the regeneration and maintenance of
healthy ecosystems in the country.
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Annex 7

Rural Poverty in an Urban Society: Uruguay in the late 1990s

Introduction

1. The country is highly urbanised - over 80 percent of the 3.3 million inhabitants
live in urban areas. Close to 40 percent live in Montevideo, another 40 percent in urban areas
in the interior of the country, and just under 20 percent in rural areas 1. It has a per capita
income of nearly US$6,200, which translated into Purchasing Power Parity (PPP) terms rises
to US$9,480, and enjoys, for Latin American standards, a relatively equitable income
distribution. According the 1999 UN Human Development Index, Uruguay is ranked number
40 in the world and is classified in the "high human development" category, with social
indicators close to those of industrialised countries2.

2. Thanks to its long tradition of providing universal health care, education, and a
generous social security system and its success in restoring relative macroeconomic stability,
significant advances have been made in poverty reduction over the past two decades. Despite
these achievements, however, poverty remains a problem. Poverty assessments in Uruguay
indicate that close to one-fourth3 of the urban population lives below the poverty line. Given
the country's high degree of urbanisation, poverty studies have traditionally concentrated on
the urban sector and rural poverty has remained largely unstudied and ignored. It is only
recently (1999) that the Government made the first attempt to evaluate the situation of the
rural poor (OPYPA-MGAP, 2000).

3. The purpose of this note is to present, on the basis of existing information4, an
overview of the recent evolution of poverty in the country and the main characteristics of the
rural poor. In absolute terms, poverty is far more important in the urban sector than in the
rural areas and, consequently, the former has traditionally attracted most of the attention.
These notes aim at broadening the discussion and seeing whether the presence of pockets of
poverty in the rural sector warrant a different approach to poverty alleviation from the
Government and the donor community. In addition, these notes serve as a basis to define the
possible technical and financial assistance that the Government might expect from the World
Bank to achieve its rural development and poverty alleviation objectives.

4. The next section provides a brief explanation of the limitations of the present
discussion on rural poverty, given the data constraints encountered. Section III of this paper
discusses the recent trend in poverty and income distribution in Uruguay during the 1990s,
and Section IV analyses the relative importance that growth and income distribution effects

As from 1998, the definition of rural population includes now dispersed rural population and people living in
small urban centres with less than 5,000 inhabitants, as against the old definition which included people
living insmall centres of less than 900 inhabitants. Consequently, the size of the rural population will be
higher than in previous studies.

2 As quoted in World Bank (2000a), p. 5
3 Headcount measure.
4 For urban poverty, the analysis is based on World Bank (2000) and, for the rural areas, it is based on

OPYPA-MGAP (2000).
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have had on poverty reduction during that period. Section V presents a summarised view of
the main socio-economic characteristics of the rural poor. In Section VI rural poverty is analysed
taking into account not just income poverty but also the capability of the rural population to meet
their basic needs. A summary of the main conclusions of the analysis is presented in the last
section.

Limitations of the Present Analysis

5. The use of two different and unrelated sources of information imposes serious
limitations on any attempt to analyse the evolution of urban and rural poverty in Uruguay.
The estimates of urban poverty, which refer to Montevideo and large urban centres (i.e., those
with more than 5000 inhabitants) are based on the Continuous Household Survey collected
by the National Institute of Statistics (INE) of Uruguay. Household income data from all
sources, including an imputed value for housing, are used as the basis for calculating
measures of household welfare. Estimated poverty lines are based on a food basket, or
indigence line, developed by INE I. The poverty line used by INE employs a standard
methodology2, which resulted in a 1998 monthly per capita poverty line for Montevideo
estimated at Ur$2,455 (Uruguayan pesos) per month (US$7.70 per day); and for the interior
large urban centres estimated at Ur$1,505 per month (US$4.70 per day).

6. While the information for the urban sector covers the period 1991-1998, data for
the rural sector are available only for 2000, thus precluding any comparison of trends of
urban and rural poverty during the 1990s. At best one could compare the situation of urban
poverty in 1998 with that of rural poverty in 1999.

7. For the rural sector, poverty estimates are based on the Survey on Employment,
Income and Quality of Life of Rural Households carried out in late-1999 on a sample of 2000
rural households. For the purpose of that survey, rural households were defined as those
located in dispersed rural areas, medium-sized urban centres (i.e., those with 900 to 5,000
inhabitants) and small-sized urban centres (i.e., those with less than 900 inhabitants).
Consequently, with this definition, the estimated size of the rural population used in that
survey (and in this paper) is larger than that indicated is standard country statistics

8. The rural household survey also provided information for the definition of two
food baskets, one for the medium- and small-sized urban centres and one for the dispersed
rural population, which were different from the food baskets estimated by INE for

A team of nutritionists first derived a food basket using the Household Income and Expenditure Survey. The
basket selected satisfies the average energy and protein requirements of the population (calculations
accounting for differences in age, weight, sex, and physical activity), and reflects local consumption
patterns. It includes 62 items and is equivalent to 2150 kilocalories in Montevideo, and 2172 in the urban
interior (where the average physical composition is slightly different). For the 1991-1998 analysis, the line
was adjusted using the Consumer Price Index (CPI) and valued in current pesos for each year. For 1998, the
food basket or 'indigence line' was estimated at Ur$760 pesos per month (US$2.40 per day) for Montevideo,
and 537 pesos per month (US$1.70 per day) for the rest of the country (World Bank, 2000b).

2 The proportion of expenditures on food with respect to total expenditures (Engel coefficient) for the second
decile in the 1994/95 Income and Expenditure Survey was used as a reference point to determine the poverty
line. This group is chosen as it is just above the poorest group with households having a caloric intake above
basic nutritional requirements, and whose non-food consumption is chosen with some amount of freedom.
Expenditures on food for this group were 33.5 percent of total expenditures in Montevideo, and 37.7 percent
in the Interior Urban. The inverse of the Engel coefficient (2.99 for Montevideo and 2.65 for Interior Urban)
was then multiplied by the food basket to calculate the poverty line for 1994 (World Bank, 2000b).

87



Montevideo and the large urban centres 1. The cost of the food basket, or indigence line, for
the medium- and small-sized urban centres was estimated at Ur$533, while the indigence line
for the dispersed rural population was estimated at Ur$486. The respective poverty lines were
estimated at Ur$1139 and Ur$9882. Comparisons of these poverty lines, expressed in
December 1999 prices, are presented in the table below.

Estimated Indigence and Poverty Lines
(1999 prices)

Area Indigence Line Poverty line

(Ur$) (US$) (Ur$) (US$)

Montevideo 792 68.3 2558 220.7

Large Urban Centres 556 50.0 1568 135.3

Medium- and Small-sized Urban 533 45.6 1139 98.3
Centres

Dispersed Rural Population 486 41.9 988 85.3

Source: Author's calculation on the basis of data from World Bank (2000) and OPYPA (2000)

9. The indigence lines of the large and medium to small urban centres are almost
identical. However, there are substantial differences between their respective poverty lines,
which is probably due to the much larger non-food expenditure assumed in the poverty line
of the large urban centres (including Montevideo). As indicated in World Bank (2000), this in
turn is the result of some shortcomings in the 1994/5 Income and Expenditure Survey which
was used as a basis for these estimates. The estimates of poverty lines will probably be
updated during the 2001 Income and Expenditure Survey.

10. Finally, the sample used for the Survey on Employment, Income and Quality of
Life of Rural Households is representative at the national level only and, therefore, does not
allow for any analysis of the distribution of rural poverty in the country. The Ministry of
Agriculture, however, is currently prepapring estimates of regional distribution of rural
poverty on the basis of OPYPA (2000) and INE data.

Poverty and Income Distribution

11. At the beginning of the 1990s, income poverty affected 25.5 percent of urban
population (headcount measure) and there was an even higher percentage (26.4 percent) of
the population living below the poverty line in Montevideo. Following a steady decline in the
earlier part of the decade, poverty stood at just over 20 percent of total population (19.4

Even the estimated calory intakes are different. INE's estimates for Montevideo and the major urban centers
were 2,150 and 2,172 kilocalories respectively. The Rural Household Survey estimated that the food baskets
for the medium and small urban centers and the dispersed rural population were equivalent to 2,146 and
2,282 kilocalories respectively.

2 There is no indication as to the type of assumption made to derive the poverty lines.

88



percent in Montevideo) by 1994. The 1995 economic crisis, however, reversed this trend and
the country ended the decade with poverty levels similar to those of 1991. Large urban
centres (other than Montevideo) actually showed a worse level of poverty in 1998 than in
1991. Moreover, by 1998 there was a sharp increase in the depth of poverty in all urban
regions, as poor households became poorer (Table 1, Annex 1). Although no figures are
available, one can safely assume that, given the economic crisis that affected the country
again in 1999, the situation of the urban poor deteriorated even further towards the end of the
1990s, making it a lost decade from the viewpoint of poverty alleviation.

Urban and Rural Poverty Estimates, individuals, selected years
Headcount ratios

1991 1994 1998 1999

Urban: 25.5 20.2 24.7 n.a.

Montevideo 26.4 19.4 24.4 n.a.

Large urban centres 24.6 21.1 25.1 n.a.

Rural: 22.9

Dispersed rural 19.5

Medium-sized urban centres 25.0

Small-sized urban centres 28.2

Source: World Bank (2000b) and OPYPA (2000)

12. In the rural areas, it would seem that, by the end of 1999, overall poverty was
lower than in the urban areas, particularly if one looks at the situation in the dispersed rural
areas where only 19.5 percent of the population was living in poverty. Poverty levels for the
medium-sized urban centres were similar to those of the large urban centres (around 25
percent), while the small-sized urban centres presented the worse poverty levels, with 28.2
percent of the population living under the poverty line. People living under the indigence line
represented about 6 percent of total rural population, with the highest percentage present in
the medium-sized urban centres (9 percent) and.the lowest (3.5 percent) among the dispersed
rural population. By contrast, in Montevideo and the other large urban centres it has been
estimated that a negligible proportion of the urban population, only 2.3 percent, falls below
the indigence line (World Bank, 2000).

13. Although Uruguay is one of the countries with the lowest income inequality in
Latin America, there are signs that this might be changing. In fact, the Gini coefficient
remained almost unchanged between 1990 (41.18) and 1994 (41.63) but increased by
approximately 2 points (which is statistically significant) to 43.4 in 1998. While still low for
Latin American standards, there was a clear acceleration in the rate of increase of income
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inequality in the second half of the decade . The Theil index (entropy 1) variation fluctuated
in the same range as the Gini coefficient, except for the urban interior, where it fell, possibly
indicdting a reduction in the income share of the top end of the income distribution2.
Considering both inequality measures, inequality is slightly higher in Montevideo than in the
rest of the large urban centres.

14. In the rural areas, according to the figures available for 1999, income inequality
was slightly lower than in the large urban centres, with the small urban centres presenting the
lowest inequality (39.42). Income inequality among the dispersed rural population and in the
medium-sized urban centres was 40.16 and 40.76 respectively (See Table 3 in Annex), which
would lead to the conclusion that, with the exception of Montevideo, the country showed
rather similar levels of income inequality at the end of last decade.

Growth and Distributional Effects

15. Experience in other countries and cross-country comparisons indicate that, in
general terms, absolute poverty tends to fall with growth in mean household income or
consumption. However, there is considerable variance in the poverty-reducing impact of
economic growth and the experience of Uruguay in the 1990s is no exception. After
disappointing rates of economic growth in the late 1980s, which averaged less than one
percent between 1988 and 1990, most of the 1990s was a period of improved macroeconomic
performance in Uruguay. Real GDP growth averaged 4.4 per cent per annum between 1990
and 1994, which coincided with a period of steady decline in urban poverty. The subsequent
downturn in economic activity, when GDP declined by 2 percent during the 1995 economic
recession3, marked also the reversal of the declining trend in poverty. The economy
recovered after this crisis, showing a healthy 5.1 per cent growth per annum during 1996-
1998, but urban poverty did not decline, as would have been expected in a period of high
growth.

16. Unfortunately, poverty indicators are likely to have of worsened towards the end
of last decade as a consequence of the economic recession that affected the country in 1999
and 2000, that resulted from weak commodity prices, a strong recession in Argentina, and
slow growth in Brazil, which was translated into a slack demand for Uruguay's exports. The
economic situation was further aggravated by the onset of a severe drought during the second
semester of 1999, which hampered agricultural and livestock production as well as the
manufacturing sub-sectors that have close links to agricultural production. In 1999, the
economy declined by about 3.4 percent, the fiscal deficit deteriorated to 3.8 percent of GDP,
and unemployment grew to over 11 percent. Inflation, which had fallen from 129 percent at
the start of the decade to 8.6 percent at the end of 1998, was further reduced to 4.2 percent by
the end of that year (World Bank, 2000a). Preliminary estimates indicate that in 2000, the
country's economic performance was far from satisfactory and GDP declined again by about

Uruguay's Gini coefficient still compares favourably with the coefficients of other countries in the Region:
53 in Argentina (1996), 59 in Brazil (1996), 57 in Chile (1996), and 49 in Mexico (1996)

2 Each of the measures are constructed to be sensitive to incomes in different parts of the distribution. The
entropy 0 is the most sensitive measure to lower incomes, the Gini coefficient is the most sensitive around
the center of the distribution, and entropy I assigns more or less constant weights along the entire
distribution. Confidence intervals were estimated using bootstrap procedures (World Bank, 2000b).

3 Following the "Tequila" crisis that affected the economies of important trading partners in the region.
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2.6 percent, with the consequent worsening of the poverty situation and of the social
indicators in general.

17. A decomposition analysis was carried out in World Bank (2000), following the
methodology described in Datt and Ravallion (1992), to analyse the relative importance of
growth and distributional effects on urban poverty reduction. The results indicate that, during
the period under discussion, poverty reductions were dominated by the;growth effect
(meaning that, in general terms, poverty movements followed the path of average household
income variations) but increased income inequality had a limiting effect on the impact of
growth on poverty reduction. The conclusion of the decomposition analysis is that economic
growth would have allowed for higher poverty alleviation but increased income inequality
acted in the opposite direction, particularly during the second half of the 1990s. As income
growth was higher in Montevideo, the corresponding effects are higher there than at the rest
of the country.

18. Real household income growth between 1991-1994 was led by the increased real
value of pensions, whereas the real fall in household income that occurred between 1994 and
1997 was mainly the result of a fall in real earnings (Bucheli and Furtado, 2000). In each
period, different sectors of the population were benefited or damaged by this evolution: in the
first period, poverty alleviation reached households composed of pension receivers, whereas
in the second, wage receiver households saw their situation worsened. While the first ones are
mainly composed of older individuals, the second ones are intensive in middle-aged adults
and their children. Hence, the reduction in poverty between 1991-1994 was the result of
increased household real income, led mainly by higher real pensions, while the deterioration
in overall poverty during the rest of the decade was closely connected to the performance of
the labour market. (ibid. p. 9).

19. During the 1990s, contrary to expectations, there was a sharp increase in
unemployment during a period of strong economic growth. During the early 1990s,
unemployment was between 8 and 9 percent, whereas during the second half of the decade
unemployment increased to between 10 and 12 percent even though economic growth
averaged 5.1 percent between 1996 and 1998 and inflation had fallen to less than 9 percent by
the end of 1998. Given the strong association between employment problems and poverty
(whether as a result of lack ofjobs or low pay), it is not surprising that social indicators did
not improve during this period.

20. The standard explanation for high unemployment under these conditions, which
blames wage rigidities (particularly those linked to union bargaining) does not seem to
explain fully the situation in Uruguay. The minimum wage has fallen to less than 50 percent
of the value it had in 1985 in real term. Moreover, the ratio of the minimum wage to the mean
wage in Uruguay is the lowest in Latin America (World Bank, 2000b, pp. 37-8).
Consequently, the explanation must be found elsewhere.

21. It would seem that the deep restructuring of the economy and employment
patterns that has taken place as a result of liberation has led to a reduction in labour demand
even during periods of economic growth. The share of output from the manufacturing sector
declined from 25 percent to 20 percent of GDP in the 1990s and was accompanied by a
reduction in employment in this sector of about 18 percent, which resulted in a fall in total
employment of about 4.5 percent. The poor performance of the sector can be explained
largely by the loss in competitiveness of the sector and the entry of competing manufactures.
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To some extent, the boom in commerce, construction, transport and financial services in the
early 1990s compensated the adverse impact of this sector on employment, but the 15 percent
decline in wages during the second half of the 1990s indicates that it is not just any type of
employment that matters to improve the situation of the rural poor.

Socio-economic Characteristics of the Rural Poor

22. The present section will provide a summarised view of the main characteristics
and living conditions of the rural poor, with special emphasis on sources of income, housing
conditions, family structure and age, and access to basic social services.

Sources of Income

23. The main sources of income in the rural sector are wages, income from
autonomous or independent activities, and state transfers (pensions and other monetary
transfers). Their relative importance in total personal income depends on the income level of
the person in question and area of residence.

24. In the medium- and small-sized urban centres, wages (including payments in
kind) represent over 46 percent of total income of the richest quintile of households, but this
drops to about 36 percent in the case of the poorest quintile. For the middle classes (i.e.,
quintiles 3 and 4) in these urban centres, however, wages (including payments in kind) are far
more important than for the rest of the groups, accounting for around 55 percent of total
income. This indicates the high dependency of these groups on labour market fortunes for
their survival. Moreover, for rural poor living in these urban centres, it would seem also a far
more important means of escaping poverty than autonomous (independent) activities. The
situation changes slightly for the richest group, where autonomous activities represent more
than 21 percent of total income and wages account for about 46 percent of income, as against
14.4 percent in the poorest quintile.

25. In the case of the dispersed rural population, wages (including payments in kind)
represent around 35 percent of total income of the poorest quintile and close to 39 percent of
total income of the richest quintile. As in the case of people in the small- and medium-sized
urban centres, wages are far more important for the middle income groups. In this case,
wages account for about 45 percent of total income. The main difference, however, is that for
the dispersed rural population, autonomous income acquires more importance as they move
up in the income scale; for the richest quintile it represents 41.4 percent of total income,
slightly higher than the relative importance-of wages (38.8 percent). Given that, in these
areas, autonomous or independent activities are mostly related to agricultural and livestock
production, the survival strategies (and, therefore, poverty reduction strategies) for the
dispersed rural population include both on-farrn and off-farm activities.

26. The lowest average wages are paid to workers in the poorest quintile, living in the
small- and medium-sized urban centres, reflecting the precariousness of employment
opportunities for unskilled workers living in these centres. Poor workers living in the
dispersed rural areas receive 24 percent higher wages than their counterparts in the urban
centres, and this differences increases to 30 percent when payments in kind are added to
monetary wages. The importance of payments in kind in the structure of total wage value
remains high throughout all quintiles. From the second to the fifth quintile, wages perceived
by workers in small- and medium-sized urban centres are higher than those perceived by
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workers in the dispersed rural areas. However, because of the higher contribution of
payments in kind, total wages (i.e., monetary plus kind) are higher in the dispersed rural areas
for workers in the poorest three quintiles; in the fourth quintile, differences are minimal and
they become substantial only in the fifth quintile (see Table B.2.1, OPYPA, 2000). Thus
lower wages would seem to explain to a large extent the higher percentage of people living
under the poverty line in the small- and medium-sized urban centres. The poorest 40 percent
of the population explain nearly 59 percent of total unemployment in the dispersed rural
areas, while in the urban centres the same group explains 72 percent of total unemployment
(Empleo, OPYPA, p. 1 1).

27. The difference in wages is consistent with the levels of unemployment present in
the various areas. At the end of 1999, the unemployment rate in the small- and medium-sized
urban centres was 13 percent, whereas unemployment among the economically-active
population in the dispersed rural areas, was just under 5 percent 1 (ibid., p.1 0). However,
while in the dispersed rural areas unemployment is mainly among people with no
qualification (no education or only primary school education), in the small- and medium-
sized urban centres unemployment affects also people with secondary education.

28. Another source of income which influences income differences both between and
within the various sectors of the rural population is pensions and other monetary transfers.
These represent over 30 percent of total income of the poorest 20 percent of the rural.
population living in the urban centres and goes gradually down to 24.2 percent when it
reaches the richest fifth of the population. Among the dispersed rural population, on the other
hand, the poorest quintile receives only about 20 percent of its total income from this source,
and the richest quintile receives less than 10 percent of its total income from pensions and
transfers, which indicates some "urban bias".

30. Income originating in the agricultural and livestock sector accounts, on average,
for more than 48 percent of total income of the dispersed rural population, as against a mere
14.5 percent in the small- and medium-sized urban centres. For the two poorest quintiles of
the dispersed rural population, income from agricultural and livestock activities represent
more than 54 percent of total income2. Moreover, in households whose heads are between 20
and 24 years of age, income from these activities represents almost 63 percent of total
income. Although this group represents only 1.7 percent of total rural households, they are
among the poorest (see Table 4.11 ????, OPYPA, 2000). For the poorest quintile living in the
small- and medium-sized urban centres, this source of income represents close to 28 percent
of total income but for the richest quintile this percentages drops to less than 9 percent.

31. Off-farm income, on the other hand, is almost as important as agricultural income
for the dispersed rural population, as it accounts for about 50 percent of total income on
average; this increases from 41 percent among the poorest to about 54 percent among the
richest segment of this sector of the population (Table B. 1.5., OPYPA, 2000). Moreover, only
about 30 percent of the rural dispersed population receive more than 75 percent of their total
income from agricultural and livestock activities, while there is another third of the
population for which this source represent less than one quarter of total income. The relative
importance of this source of income increases as incomes increase. Consequently, off-farm
income is clearly part of the household strategy to improve their level of income.

In the large urban centres, unemployment at the time was about 12%.
2 See Tables B. 1.2 to B. 1.7 in OPYPA (2000).
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Housing conditions

32. Housing Quality. Quality of housing is, as expected, loosely linked to income
levels. About 17 percent of people in the poorest income quintile live in poor quality houses
(precarious houses), and this declines to 1.8 percent in the richest quintile. On the other hand,
nearly 63 percent of people in the richest quintile live in what has been define as a
"comfortable" house, the rest live in the so-called modest housesl. Poor quality housing is, in
general, more common in the dispersed rural areas than in the small- and medium-sized urban
centres, regardless of the level of income. However, the percentage of poor people living in
poor quality houses is higher in the small urban centres (46.6 percent) than in the dispersed
rural areas (40.7 percent) or the medium-sized urban centres (32.2 percent). There is high
percentage of house ownership and this condition does not seem to change much with income.
For example, just over 59 percent of the poor and the indigent own their houses fully or are
buying it in instalments; this figure is 61.2 percent among the non poor.

33. Drinking water. In Uruguay, nearly 90 percent of households are connected to the
water supply network, with the rest of the households meeting their requirements with wells
(7.8 percent), cisterns (1.7 percent) or extracting directly from rivers or brooks (less than 1
percent). The number of households with access to the water supply network decreases with
the level of urbanisation, so in Montevideo 99.4 percent of households are connected, in the
larger cities of the interior 96.5 percent, in the smaller urban centres the percentages declines
to 85.3 percent and among the dispersed rural population the percentage is only 7.3 percent,
with 69 percent of households in these areas obtaining their drinking water from wells.

34. Contrary to other characteristics, distribution of drinking water through the water
supply network is not linked to the level of income of the household. Consequently,
percentages of rural people with access to this service do not vary much between the various
income groups, ranging from 43.8 percent of indigent to 46.4 percent of non-poor. The use of
wells is more common among rural non-poor than among the poor, 40.1 percent and 31
percent respectively. On the other hand, extracting water directly from rivers or brooks is
more common among poorer people; 40.9 percent of those using this source of water fall
within the poorest quintile. Surprisingly, more than 12 percent of those in the richest quintile
use the same system to obtain their water supply. The use of pipes in the house, however, is
clearly linked to income. About 71 percent of non-poor have pipes in their houses, whereas
only 45 percent of the poor have them.

35. The presence of a toilet and water discharge system (flush system) in the house,
as with piped drinking water, increases with urbanisation, varying from. 97 percent of all
houses in Montevideo to 57 percent in the rural areas. It is also clearly linked to income.
Nearly 39 percent of those who do not posses a toilet in the house belong to the poorest
quintile. What is surprising is that close to 10 percent of those in the richest quintile do not
have toilets in their houses.

36. Electricity. The proportion of households that do not have any electricity supply
is less than 3 percent. Electricity supplied by the Public Electric Company (UTE) covers most
of the urban centres and over 60 percent of the rural areas. However, among the rural
population, access to electricity is also linked to income; 28.5 percent of poor households do

The Household Survey classifies housing in comfortable, modest and precarious, but no precise definition of
category is given, (Melgar and Vigorito, 2000, p.25)
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not have electricity in their homes, while this percentage is only about 12 percent among the
non poor. The use of appliances is not linked to income; two-thirds of the rural poor own a
refrigerator, and 42 percent own a colour television. Moreover, over 40percent of the rural
poor own either a car or a motorbike.

Family characteristics

37. Family composition. Homes constituted by a couple with children correspond to
42.1 percent of total households (47.2 percent in the rural areas), but represent close to 60
percent of total rural poor. Couples without children represent 17 percent of total households,
although this percentage seems to be slightly higher in the dispersed rural areas. Individuals
constitute about 18 percent of total households. The rest are the so-called extended
households. The percentage of female-headed households is about 16 percent, with a similar
percentage (17 percent) of poor households with female head. The number of female-headed
households increases with urbanisation; in Montevideo, they account for almost 32 percent of
total households, in urban centres with more than 5,000 inhabitants they represent about 28
percent, in the rest of the urban centres 22.5 percent, while in the dispersed rural areas they
account for just over 9 percent.

38. Analysis of the age structure of the rural population indicates a iarger presence of
children and elderly people in the small- and medium-sized urban centres than in the
dispersed rural areas. People between 20 and 64 years of age represent 55.8 percent of total
population in the dispersed rural areas, but only 48.7 percent in the medium-sized urban
centres (51.3 percent in the smaller ones). The lower income quintiles are associated with
younger populations, with the result that 41.2 percent of rural poorest (first quintile) have less
than 14 years of age, and this percentage increases to nearly 49 percent among indigents. In
contrast, only 4.3 percent of rural poorest are over 64 years.

Basic Social Services

39. Education. As with poverty assessment studies in other parts of the world, the
studies on Uruguay indicate a clear correlation between the level of education and poverty.
Close to 60 percent of the rural population with no formal education or incomplete primary
education can be found in the two poorest quintiles. In general terms, however, there are no
large differences between people living in the dispersed rural areas and those living in urban
centres with less than 5,000 inhabitants. The number of people who have attended primary
school and the first cycle of secondary school (i.e., 9 years), is 49.2 percent for the medium-
sized urban centres, 52 percent for the small urban centres, and 51.4 percent for the rural
dispersed population.

40. School attendance among children between the ages of 10 and 13 is over 95
percent; however, among children between the ages of 14 and 19 years, attendance drops
drastically to less than 45 percent. Among the adult population (i.e., with more than 19 years
of age), about 41 percent of the rural poor (47 percent of rural indigent) have had no access to
education or have not completed primary school. Education deficit is more acute among the
rural poor living in small urban centres, where nearly 50 percent of adults did not complete
primary education. This same group represents about 36 percent in the medium-sized urban
centres and 39 percent in the dispeised rural areas.

95



41. Health Care System. Close to 80 percent of the rural poor (83.5 percent for rural
indigent) depend on the Ministry of Public Health for their health care, although 41.2 percent
of rural non-poor also depend on the public health service. Nearly 84 percent the poorest rural
people (first quintile) living in the medium-sized urban centres depend on the public service
for health care; this proportion declines to 78.2 percent in the case of the small urban centres
and close to 73 percent in the dispersed rural areas, reflecting the level of health service
facilities in each of these areas.

Basic Needs

42. The analysis of rural poverty from the viewpoint of the capability of the rural
population to meet basic needs shows a much gloomier picture than using solely income as a
measure of poverty. OPYPA (2000) selected five criteria to define basic needs and analyse
their satisfaction among the rural poor: (a) the quality of housing and "crowdedness"; (b) the
availability of drinking water and sewage system; (c) access to education; (d) other needs
(ownership of a refrigerator); and (e) type of access to the house.

Number of Rural Poor according to Income and Basic Needs Criteria
(No. of people)

Location Income Income At least one At least two
Poor Indigent Unsatisfied Basic Unsatisfied

Need Basic Needs
Small and Medium-sized 100,800 30,400 171,900 80,259
Urban Centres
Dispersed Rural 48,400 8,700 138,200 70,241
Population
TOTAL 149,200 39,100 310,100 150,500

Source: OPYPA (2000)

43. According to this definition, households that do not meet at least one basic need
in Uruguay represent just over 19 percent of the total number of households, with the largest
percentage found in the dispersed rural sector (54.6 percent) and the lowest in Montevideo
(10.5 percent). Taking the country as a whole, only about 7 percent of the total number of
households have not been able to meet at least two basic needs.

44. The results are slightly different when they refer to the number of people rather
than the number of households. An estimated 47.6 percent of the rural population has not
been able to meet at least one of the basic needs, and some 23.1 percent have not been able to
meet at least two basic needs. Using this criteria, poverty is worse in the dispersed rural areas
than in the small and medium-sized urban centres.

45. Utilizing both the information on basic needs and that on income poverty, the
situation is particularly serious among the poorest quintile of the dispersed rural population,
80 percent of whom have at least one unsatisfi.-d basic need and nearly 59 percent of them
have at least two unsatisfied basic needs. This percentage declines in the higher income
quintiles. It is, nevertheless, surprising to see that among the richest quintile nearly 35 percent
of the people have at least one unsatisfied basic need, and 11.3 percent have two, indicating
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that there are factors other than income (e.g., customs and traditions, particularly when it
comes to water supply, for example) that explain the presence of unsatisfied basic needs
among the richer groups of the rural population. This limitation of the basic-need criteria is
reinforced when comparing both the poor and the non-poor. Among the former, just over 75
percent have at least one unsatisfied basic need and 52 percent have two; however, among the
non-poor some 39.4 percent have one unsatisfied basic need and 14.5 percent have two.
Looking at the same problem from another angle, of those with at least two unsatisfied basic
needs only 48.5 percent are income poor (meaning that the remaining 51.5 percent with at
least two unsatisfied basic needs are not income poor). (Condiciones, OPYPA, 2000, p. 30)

46. Because of the way the basic needs index was constructed, the main basic needs
deficit (carencias) among the rural population (people) is in the availability of drinking water,
"crowdedness" in housing, and the use or ownership of a refrigerator, but not education
which comes almost last in the list, just before quality of access to the house. However,
among those households with only one unsatisfied basic need, one-third does not have
drinking water, and another third has unsatisfactory levels of education 1.

Conclusions

47. In Uruguay, it is clear that urban poverty is a more important problem than rural
poverty. Most of the population defined as rural actually live in small towns and behave like
urban dwellers in most respects. Therefore, the data of the Survey on Rural Households, to a
certain degree, are over-estimating the extent of rural poverty in the country. Income poverty
is found predominantly in the small urban centres and not in the dispersed rural areas, which
is a determining factor for the definition of a poverty alleviation strategy.

48. When it comes to unsatisfied basic needs, however, the dispersed rural areas are
the ones that present the largest deficits, even though some of these deficits might respond
more to cultural factors than to objective difficulties to obtain basic goods and services.
These deficits cannot be explained entirely by income constraints, as some are present not
only among the poor but also among the better off segments of rural society.

49. Children and youth are among the groups most affected by poverty. In the poorest
quintile, over 41 percent are less than 14 years of age, and rural families with children
represent over 47 percent of total rural poor in the dispersed areas. This is possibly associated
to the lower level of education among the poor, and the resulting higher fertility rates, lower
female participation in the labour market and lower income (Melgar and Vigorito, 2000, p.
35).

50. The case of Uruguay ratifies the importance of sustained economic growth as the
key element of any poverty alleviation strategy and, therefore, maintaining macro-economic
balances creating the conditions for sustainable growth should be the government's first
priority. However, economic growth per se is not enough to reduce poverty; growth must be
"pro-poor" to achieve this, which means that a high and sustained rate of growth must be
accompanied by improved income distribution if there is going to be a substantial reduction
in poverty.

The difference between the relative importance of education among people and households, is the result that
in the case of households it is sufficient that one member of a household has inadequate education for the
whole household to appear with one unsatisfied basic need.
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51. Moreover, within this framework, education and employment would seem to be
the other two factors that have most influence on poverty and, consequently, would need
special attention in any poverty alleviation strategy. In the case of education, it is important to
stress that, unlike other countries, in Uruguay illiteracy rates are not important and children
school attendance is generalised even among the rural poor. Nevertheless, there is a strong
link between the level of education and the probability of being poor. Among the rural
population, those of 19 years of age or older who have no education or an incomplete primary
education account for over 40 percent of the rural poor (as against 26 percent among the non-
poor). (OPYPA, 2000, Main Text, p. 24). Given the country's high literacy rate, however,
future efforts have to be directed to improve the access of rural poor to secondary and
technical education, thus leaving them in a better position to benefit from the employment
opportunities created by economic growth.

52. Poverty rates followed closely the evolution of unemployment rates during the
1990s, consequently it is clear that one has to address the latter in order to reduce the former.
Given the relative importance of wages as a means of escaping income poverty for the rural
poor living in the small and medium-sized urban centres, increased employment
opportunities, particularly in the rural non-agricultural sector, are central to any programme
to reduce poverty. However, with the loss of competitiveness of manufacturing industry and
the decline of its relative importance in the economy, special incentives would have to be
devised in order to encourage private investors to develop new, modem and competitive
industries in the interior of the country.

53. For the dispersed rural poor, on the other hand, a two-pronged approach is
warranted. The survival strategy of the poor living in the dispersed rural areas includes both
on-farm and off-farm activities. The experience of PRENADERI indicates that an important
number of poor farmers live in areas with poor and deteriorated soils. Consequently, to
enhance the income- generating potential of farming in poor areas it is necessary to improve
small farmers' management of their natural resources. Lessons learned from the Pilot Project
in the Santa Lucia Watershed provide a good basis for the design and promotion of
sustainable production systems among poor farmers2. The development of off-farm income-
generating opportunities is an integral part of the strategy to escape poverty for the rural poor
in dispersed rural areas. This would involve both the development of small household
industries as well as the search for employment opportunities in the non- agricultural rural
sector. Therefore, a poverty alleviation programme should promote the development of these
types of industries, for which the two main constraints (limited or no access to capital, and
lack of technical support) would have to be addressed. Regarding off-farm employment
opportunities for this group of poor, the strategy would be similar to that open to the rural
poor living in the small- and medium-sized urban centres of the interior of the country.

Refers to the Spanish acronym of the Bank-financed Natural Resources and Irrigation Development Project
(Proyecto de Manejo de Recursos Naturalesy Desarrollo del Riego, PRENADER); Loan 3697-UR.

2 See discussion in PRENADER (2000)
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Table 1

Urban Poverty measures by region. Per capita poverty lines. Individuals. 1991-1998.

Urban Uruguay 1991 1992 1993 1994 1995 1996 1997 1998

Headcount ratio percent 25.52 23.09 21.37 20.24 22.48 23.49 24.56 24.69

Poverty gap ratio percent 8.18 7.46 6.58 6.34 7.40 7.86 7.99 8.62

Income gap ratio percent 32.04 32.31 30.64 31.32 32.92 33.48 32.53 34.92

Index FGT(O.5) *100 13.44 12.19 11.04 10.52 12.05 12.66 13.06 13.68

Index FGT(I.5) *100 5.42 4.97 4.28 4.17 4.92 5.30 5.30 5.87

Index FGT(2.0) *100 3.80 3.51 2.95 2.91 3.47 3.78 3.72 4.21

Index FGT(2.5) *100 2.78 2.59 2.12 2.12 2.54 2.81 2.71 3.15

Index FGT(3.0) *100 2.10 1.96 1.58 1.59 1.92 2.15 2.05 2.42

Montevideo

Headcount ratio 26.39 21.81 19.30 19.41 22.06 22.82 24.56 24.36

'overty gap ratio percent 8.61 7.13 5.59 6.04 7.50 7.96 8.24 8.99

Income gap ratio percent 32.64 32.70 28.97 31.12 34.00 34.82 33.61 36.92

Index FGT(0.5) *100 14.06 11.60 9.63 10.04 12.06 12.54 13.30 13.85

Index FGT(I.5) *100 5.73 4.78 3.55 3.98 5.05 5.49 5.53 6.31

Index FGT(2.0) *100 4.03 3.40 2.41 2.80 3.59 3.99 3.92 4.66

Index FGT(2.5) *100 2.95 2.52 1.71 2.05 2.66 3.03 2.89 3.57

Index FGT(3.0) *100 2.23 1.93 1.26 1.56 2.03 2.36 2.20 2.81

Sen index *100 11.84 9.87 7.78 8.42 10.22 10.97 11.27 12.27

Large urban centres

Headcount ratio percent 24.59 24.35 23.56 21.10 22.89 24.13 24.59 25.05

Poverty gap ratio percent 7.72 7.78 7.64 6.65 7.30 7.76 7.74 8.22

Income gap ratio percent 31.40 31.93 32.42 31.53 31.88 32.15 31.46 32.81

Index FGT(0.5) *100 12.79 12.77 12.53 11.02 12.05 12.78 12.84 13.49

Index FGT(I.5) *100 5.09 5.16 5.05 4.37 4.81 5.11 5.07 5.40

Index FGT(2.0)*100 3.55 3.63 3.52 3.03 3.35 3.56 3.52 3.74

Index FGT(2.5) *100 2.60 2.65 2.56 2.19 2.43 2.59 2.54 2.70

Index FGT(3.0)*100 1.96 1.99 1.92 1.63 1.82 1.94 1.90 2.01

Sen index *100 10.70 10.78 10.46 9.18 10.05 10.64 10.67 11.13

Source: Melgar and Vigorito (2000)
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Table 2

Income inequality measures by region. Urban Uruguay.

Per capita and adult equivalent income adjustments. 1991-1998. (*)

Urban areas 1991 1994 1996 1998

Per capita adjustment

Total urban areas

Gini coefficient 41.18 41.63 42.20 43.41

Theil index (entropy 1) 32.02 31.11 31.77 33.83

Mean log deviation (entropy 0) 29.33 30.09 31.13 33.07

Montevideo

Gini coefficient 40.19 39.81 41.00 42.40

Theil index (entropy 1) 29.54 27.97 29.60 32.01

Mean log deviation (entropy 0) 27.78 27.42 29.70 32.09

Rest of the country

Gini coefficient 37.83 37.61 37.20 39.66

Theil index (entropy 1) 28.62 25.71 24.07 27.70

Mean log deviation (entropy 0) 25.01 24.58 24.04 27,17

Adult equivalent adjustment

Total urban areas

Gini coefficient 41.08 41.47 42.04 43.35

Theil index (entropy 1) 31.75 30.8 31.46 33.91

Mean log deviation (entropy 0) 29.47 30.11 31.16 33.17

Montevideo

Gini coefficient 39.9 39.62 40.65 42.46

Theil index (entropy 1) 28.95 52.27 29.08 32.3

Mean log deviation (entropy 0) 27.65 33.3 29.62 32.33

Rest of the country

Gini coefficient 38.03 37.36 37.1 39.36

Theil index (entropy 1) 29.04 25.07 23.98 27.23

Mean log deviation (entropy 0) 25.55 24.35 24.07 26.97

(*) Each household was weighted by the number of individuals living in it.

Source: Melgar and Vigorito (2000).
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Table 3

Household Income Inequality

Medium-sized Small-sized Dispersed Rural

Urban Centres Urban Centres Population

Gini Index U.4UU4 0.3896 0.4022

Percentile 90/Percentile 10 6.5 6.1 6.6

Percentile 75/Percentile 25 2.5 2.6 2.5

Theil Index 0.2859 0.2692 0.2897

Per capita Income (Ur$) 3428.1 2774.8 2796.9

Source: OPYPA (2000)
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Table 4
Per cfipita Household Income: Distribution and composition by Quintiles

(Current 1999 Ur$)

Average Income Income composition
Quintile I Quintile 2 Quintile 3 Quintile 4 Quintile 5 Quintile I Quintile 2 Quintile 3 Quintile 4 Quintile 5

Population in Medium-
and Small-sized urban
centre
Monetary wages 746.9 1817.1 2609.4 3563.5 5035.6 26.2 37.3 45.2 46.2 41.8
Wages in kind 267.1 460.7 523.3 660.1 512.6 9.4 9.4 9.1 8.5 4.3
Estimated DISSE Income 69.7 121.9 128.5 140.8 175.2 2.4 2.5 2.2 1.8 1.5
Temporary 463.9 195.1 251.8 116.0 39.7 16.3 4.0 4.4 1.5 0.3
employment
Independent income 409.5 1033.4 713.0 868.0 2578.1 14.4 21.2 12.3 11.2 21.4
Pensions 506.6 899.8 1330.4 2109.9 2711.6 17.8 18.4 23.0 27.3 22.5
Other transfers 348.9 305.9 169.8 162.5 206.7 12.3 6.3 2.9 2.1 1.7
Other incomes 28.0 40.0 43.9 79.3 734.8 1.0 0.8 0.8 1.0 6.1
Occasional incomes 6.9 3.6 4.2 21.4 53.3 0.2 0.1 0.1 0.3 0.4
Total income 2847.5 4877.6 5774.4 7721.6 12047.6 100.0 100.0 100.0 100.0 100.0

Dispersed
Rural
Population
Monetary wages 741.1 1515.2 2210.6 2397.1 3772.8 26.2 31.6 36.1 33.4 29.0
Wages in kind 249.3 563.0 773.9 660.1 1267.2 8.8 11.8 12.6 9.2 9.8
Estimated DISSE Income 166.2 340.6 342.0 140.8 325.3 5.9 7.1 5.6 2.0 2.5
Temporary 190.4 84.3 59.6 72.3 108.2 6.7 1.8 1.0 1.0 0.8
employment
Independent income 879.3 1519.5 1505.3 2214.9 5372.5 31.1 31.7 24.6 30.9 41.4
Pensions 351.5 473.4 892.6 1335.5 1198.1 12.4 9.9 14.6 18.6 9.2
Other transfers 223.6 256.2 206.3 101.3 75.4 7.9 5.4 3.4 1.4 0.6
Other incomes 24.3 34.0 107.4 219.0 792.6 0.9 0.7 1.8 3.1 6.1
Occasional incomes 0.0 1.6 24.8 30.5 80.3 0.0 0.0 0.4 0.4 0.6
Total income 2825.6 4787.9 6122.6 7171.6 12992.5 100.0 100.0 100.0 100.0 100.0

Source: OPYPA 2000)
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Table 5

Distribution of Population with Unsatisfied Basic Needs by type of poverty (%)

Type of poverty With at least With at least

one Unsatisfied two Unsatisfied

Basic Need Basic Need

Persons in integrated households 46.7 65.9

Chronic Poverty 17.2 11.9

Recent Poverty 5.7 11.0

Inertial Poverty 30.4 11.2

Total 100.0 100.0

Source: OPYPA (2000)
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Table 6

Unsatisfied Basic Needs

(%)

Availability Ownership Access to

Housing Crowdedness of drinking Sewage Education of housing At least one At least two

water Refrigerator U B N U B N

Indigent 27.8 32.5 51.9 11.2 11.5 53.0 2.5 83.7 66.9

Poor 28.7 23.1 42.9 12.0 10.8 30.3 2.0 75.3 52.0

Non poor 8.9 5.1 16.9 5.8 5.1 7.7 1.5 39.4 14.5

Source: OPYPA (2000)
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Table 7

Unsatisfied Basic Needs by Main Locations

(%)

Availability Ownership Access

Housing Crowdedness of Sewage Education of to housing At least one At least two

Drinking Refrigerator U. B. N. U. B. N.

Water

Medium-sized 10.9 9.0 11.7 4.6 5.0 13.9 0.0 35.4 17.9

Urban Centres

Small-sized 11.1 7.4 15.0 4.7 7.3 10.1 0.0 46.4 18.0

Urban Centre

Dispersed Rural 15.9 10.1 32.7 9.8 6.9 13.2 3.2 55.7 28.3

Population

Total 13.4 9.2 22.8 7.2 6.4 12.9 1.6 47.6 23.1

Source: OPYPA (2000)
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Table 8

Persons with Unsatisfied Basic Needs by and quintiles and location

(%)

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 Total

Medium-sized Urban Centres

With at least I UBN 46.6 24.7 15.3 10.3 3.1 100.0

With at least 2UBN 67.4 12.7 12.4 5.9 1.5 100.0

Small-sized Urban Centres

With at least I UBN 43.1 23.0 21.2 9.4 3.3 100.0

With at least 2 UBN 52.1 19.0 23.9 4.4 0.6 100.0

Dispersed Rural Population

With at least I UBN 37.9 24.6 16.8 12.8 7.9 100.0

With at least 2 UBN 54.8 19.5 12.9 8.2 4.6 100.0

Total

With at least I UBN 40.9 24.3 17.3 11.6 5.9 100.0

With at least 2 UBN 57.4 17.8 14.4 7.1 3.3 100.0

Medium-sized Urban Centres

With at least I UBN 59.8 39.8 30.0 20.9 7.4 35.4

With at least 2UBN 43.7 10.3 12.2 6.1 1.8 17.9

Small-sized Urban Centres

With at least 1 UBN 69.5 46.4 49.0 28.8 11.8 46.4

With at least 2UBN 32.5 14.9 21.5 5.2 0.8 18.0

Dispersed Rural Population

With at least I UBN 80.4 61.0 47.8 41.2 30.4 55.7

With at least 2 UBN 59.0 24.6 18.5 13.5 9.0 28.3

Total

With at least 1 UBN 71.7 51.6 42.8 32.6 19.8 47.6

With at least 2 UBN 48.8 18.3 17.3 9.7 5.3 23.1

Source: OPYPYA (2000)
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Table 9

Distribution of Employment by Main Activity

(%)

Activity Poor Non Poor Total Poor Non Poor Total

Crops 26.5 73.5 100.0 18.0 9.0 10.3

Livestock 12.3 87.7 100.0 26.7 34.0 32.9

Crops combined with livestock 10.8 89.2 100.0 5.9 8.7 8.3

Manufacturing Industry 19.2 80.8 100.0 8.8 6.6 6.9

Construction 23.7 76.3 100.0 7.7 4.4 4.9

Commerce 11.3 88.7 100.0 6.6 9.3 8.9

Transport and communication 2.8 97.2 100.0 0.5 3.3 2.9

Civil Service 8.4 91.6 100.0 2.5 4.9 4.5

Education 11.9 88.1 100.0 2.3 3.1 3.0

Health 6.1 93.9 100.0 0.9 2.5 2.3

Households with domestic 21.9 78.1 100.0 7.2 4.6 5.0

servants

Others 19.3 80.7 100.0 1,2.8 9.6 10.1

Total 15.2 84.8 100.0 100.0 100.0 100.0

Source: OPYPA (2000)
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