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III...   BBBAAACCCKKKGGGRRROOOUUUNNNDDD   
 
 

Since 1972, the Economic Commission for Latin America and the 
Caribbean (ECLAC) has carried out numerous assessments of the social, 

economic and environmental impact of disasters in the region, and has 
developed a well-known methodology for such undertakings1. Due to the 
usefulness of this methodology, and in cooperation with the World Bank, 

it is being applied in other regions of the world, especially in Asia. 
 
The National Emergency Management Organization of Belize (NEMO) has 

requested assistance from ECLAC to carry out a training seminar for 
Belize Government officials on the subject of disaster damage 

assessment, with special reference to the subject of drought. Similar 
training courses – with special reference to the case of hurricanes – were 
provided by ECLAC in 2001 after the assessment of the impact of 

hurricane Keith2, and in 2004. 
 

Since 2003 – and in some locations since 2001 – rainfall has been below 
average and, in some cases, has been insufficient to meet the water 
requirements of crops. At the end of 2001, an assessment was carried 

out by ECLAC on the impact of a drought in the Central American 
Isthmus that affected Belize only marginally3. However, the deficit has 
been very clear in Belize since the beginning of the 2004 rainy season. 

 
In view of the above, NEMO authorities requested that the training 

seminar have a special emphasis in the methodologies and procedures 
for the assessment of droughts, and further requested that real data 
from the recent drought in said country be used for exercises to be 

carried out as part of the training seminar. 
 

To comply with this request, ECLAC engaged the services of Roberto 
Jovel, an international consultant on damage and loss assessment 
following disasters who led the development and updating of the ECLAC 

methodology. From 22 to 30 June 2005, Mr. Jovel undertook a field 

                                                 
1
 See ECLAC, Handbook for Estimating the Socio-Economic and Environmental Effects of 

Disasters, 2003.  
2
 See ECLAC, Assessment of the damage caused by Hurricane Keith in Belize: Implications for 

economic, social and environmental development, Mexico City, November 2000. 
3
 See ECLAC and Comisión Centroamericana de Ambiente y Desarrollo (CCAD), El impacto 

socioeconómico y ambiental de la sequía de 2001 en Centroamérica, Enero de 2002. 
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mission to Belize in order to collect relevant information for the 
estimation of drought impact on the economy. Since not sufficient data 

was available during Mr. Jovel´s mission, extensive use was made of 
electronic communications to gather the missing information. NEMO and 

other Government officials provided support to Mr. Jovel in his data 
collection efforts. 
 

This report provides the background data for the assessment of the 
economic impact of the 2004-2005 drought in Belize. Furthermore, the 
procedure for the assessment is described in the last chapter, together 

with the basic assumptions to be adopted, which are to be used during 
the training seminar. 
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IIII..  TTHHEE  DDRROOUUGGHHTT  IINN  22000044--22000055  
 

 
Long-term records available for the Capital City of Belize indicate that 
annual rainfall seems to have entered an extended period of below-

average rainfall since the early 1940s. On the other hand, the period 
from 1887 to the end of the 1920s, can be recognized as a wet one; and a 

transition seems to have occurred in between. An analysis of the 
cumulative departure of annual rainfall from its long-term mean value is 
shown in the graph below. 

 
 

Figure 2-1 
Cumulative departure of annual rainfall from the long-term mean 

In Belize City (1887 through 2004)4 
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Monthly rainfall data for several rain-gauging stations located 
throughout the country (See table 2-1 and figure 2-2 below) was analyzed 

for the years 2003 to mid-2005, to determine the extent and location of 
the drought.  

                                                 
4
 Rainfall data provided by Meteorological Department of Belize; the analysis of information was 

made by the Consultant. 

 Transition 
Dry  Wet 
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Figure 2-2 
Map of Belize showing location of selected rain stations 
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 4 

Location of Selected Rain Stations 
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Table 2-1 
Annual Precipitation in selected rainfall stations in Belize 

Data Source: Meteorological Department of Belize 

 
 

The analysis of existing rainfall information – presented in the previous 

table – shows that precipitation was from 20 to 30% below average for at 
least the Northernmost half of the country, above parallel 17o N (See 
table 2-1 and figure 2-2 combined). This area coincides with the one 

devoted to the main agricultural activities of the country. Additional, 
although as yet unconfirmed, information indicates that the rain-deficit 

area extends further North and covers the Yucatan peninsula and parts 
of Cuba. 
 

Figure 2-3 
Actual versus mean monthly rainfall at Belize Airport, 2003 to May 2005 
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Station 

Location Annual Rainfall 

Latitude 
North 

Longitude 
West 

 
Average, 

mm 

 
2004,  
mm 

Per Cent 
Over 

Average 

1 Central Farm 17
o 
11 89

 o
 00 1,580 1,338 84.6 

2 Libertad 18
 o
 17 88

 o
 28 1,333    945 70.9 

3 Big Falls 16
 o
 16 88

 o
 47 2,520 2,692       106.9 

4 Belmopan 17
 o
 15 88

 o
 46 1,880 1,374 73.0 

5 Middlesex 17
 o
 01 88

 o
 31 2,382 2,267 95.0 

6 Airport 17
 o
 32 88

 o
 18 1,948 1,452 74.5 

7 P.G. AgStat 16
 o 

08 88
 o
 51 3,683 3,443 93.5 

8 Spanish Lookout 17
 o 

13 88
 o
 59 1,529 1,293 84.6 

9 Towerhill 18
 o
 02 88

 o
 34 1,247 1,152 92.8 
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Figure 2-4 

Actual versus mean monthly rainfall at Central Farm rain station 
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Figure 2-5 

Actual versus mean monthly rainfall at Tower Hills rain station 
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The data for the station located at Belize International Airport  indicates 
that monthly rainfall rates since early 2003 have been – with few 

exceptions – below average. In 2003, except for the months of July, 
November and December, the entire dry and rainy seasons had below-

average precipitation. The situation continued in 2004, where from June 
to September rainfall was well below average; October and November 
were wet months, and from December 2004 through April 2005, rainfall 

was very scarce (See figure 2-3). 
 
Data for the Central Farm rainfall station show that for the entire period 

between January 2004 and May 2005 rainfall has been below average, 
except for two months (May 2004 and February 2005). This is probably 

typical of the Central-Western part of the country, where this station is 
located (Figure 2-4). 
 

Data for Tower Hills (shown in Figure 2-5) indicate that, since July 2004, 
monthly rainfall has consistently been below average, with the exception 

of September and October 2004. This is considered typical of conditions 
in the northernmost portion of the country. 
 

The fact that rainfall has been below average throughout the period 
under consideration has resulted in water deficits for many economic 
activities. In fact, the months from June to November are the ones where 

agricultural crops require more water for their growth; during the first 
half of each year, availability of water for hydropower generation is 

critical. Therefore, it is no surprise to note that production losses 
occurred in these and other sectors of the economy, as will be described 
later on in this report. 

 
Limited information on surface water features indicate that water 
availability has followed a decreasing pattern that resembles the trends 

in rainfall. Water level records for a station located at Crooked Tree 
Lagoon, show that water levels in 2004-2005 have closely followed the 

25-year minimum values, as indicated in Figure 2-6 below. This graph 
shows that in April 2004, the actual water stage coincided with the 25-
year minimum, and that until October of same year both values were 

very closely related. Then the actual level rose in response to heavy 
rainfall, but began decreasing at a high rate from November 2004 

onwards, until in February 2005 it dropped below the recorded lows and 
dried up the following month. 
 

It is reported that groundwater levels have steadily declined for the same 
time period of the analysis, and that pumping costs have risen 
accordingly, although no hard data is available at the time this report is 

being written. 
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Figure 2-6 
Monthly Water Level at Crooked Tree Lagoon 
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It is reported that air temperature increased significantly during the 
drought period (See figure 2-7), inducing higher water requirements from 

people and crops. Forest fires were more common during the drought 
period due to the increased air temperatures as well as higher radiation 
rates.  

 
Figure 2-7 

Monthly Air Temperature in 2004-2005 versus Average Monthly Values 
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IIIIIIIII...   EEEFFFFFFEEECCCTTTSSS   OOOFFF   DDDRRROOOUUUGGGHHHTTT   OOONNN      PPPRRROOODDDUUUCCCTTTIIIVVVEEE   SSSEEECCCTTTOOORRRSSS   
 

Drought affects different sectors, generating losses to the economy that 
may last beyond the actual recovery of rainfall rates. Most affected are 
usually the sectors of agriculture and livestock, as well as agro-industry 

as the second link in the food production chain. In addition, other 
sectors and activities than depend on normal water availability suffer 

from the lack of sufficient water: the water supply and sanitation and the 
electricity generation sectors.  
 

No sufficient information was available to attempt an estimation of the 
damage to environmental assets and the loss of environmental services 

caused by the limited water availability and by the forest fires that 
occurred during the study period 2004-2005. 
 

111...   AAAGGGRRRIIICCCUUULLLTTTUUURRREEE   
 
In order to appreciate more clearly the impact of the drought on the 

agriculture sector, the following table shows the agricultural calendar for 
Belize.  

 
Table 3-1 

Calendar of agricultural practices in Belize 

 
 

Product  
Agriculture Season  

1st Calendar Year  2nd Calendar Year  

JJ   FF  MM  A M J J A S O N D J F M A M J 

Seasonal Crops  

Corn         X X    X X X    

Rice         X X     X XX      

Soybeans                      XX          XX  XX  XX     X X X   X X X  

Red kidney beans           X X    X  

Black beans          XX  XX  XX    

Plantations  

Banana     X XX    X X X     X XX    X X X    X XX    X X X 

Sugarcane            X X     X XX    X X X    X XX    X X 

Citrus     X XX    X X X     X XX    X X X    X XX    X X X 

Agro -Processing  

Sugar milling           XX  XX  XX     X X X 

Source: Agriculture Department of Belize 

 
Based on the above calendar of production and making use of the 
modified Blaney-Criddle formulae5, estimates were made of the water 

                                                 
5
 A description of the methodology used for the estimation of water requirements of agricultural 

products can be found in: Jovel, R. and Martinez, H., El calculo del uso consuntivo, Ministry of 
Agriculture and Livestock, El Salvador, 1964; Jovel, Roberto, El calculo de los requerimientos de 
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requirements of selected agricultural products for the case of Belize. 
These were compared to the value of effective precipitation that occurred 

during the period 2004-2005, to ascertain possible water deficits as 
shown below. 

 
Figure 3-1 

Comparison of estimated water requirements for grain crops 
And effective rainfall in Belize, 2004-2005 agricultural season 
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Similar comparisons were made for the case of vegetables and of 
plantations such as banana and sugarcane. In all cases, the comparison 

indicates that during the 2004-2005 agricultural season rainfall was not 
sufficient to meet crop water needs at all times, especially during the 

most critical periods for some of the crops. The result was either wilting 
of some crops and/or lower unit yield of other crops and plantations. The 
most notable example is that of soybean. 

 

                                                                                                                                                 
agua para la irrigación en Costa Rica, Proyecto Hidrometeorologico Centroamericano, San Jose, 
Costa Rica, 1968; and in FAO, Irrigation Water Management, Irrigation Water Needs, Rome, 
1986. 
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The banana plantations were spared from that problem since most are 
under irrigation. 

 

  

AA))  IIMMPPAACCTT  OONN  GGRRAAIINNSS  AANNDD  VVEEGGEETTAABBLLEESS  
 
As a result of the water deficit, production of most seasonal crops 

dropped due to lower unit yields. Information on the production, acreage 
planted and average unit yield for grains and selected vegetables are 
given in the following tables. 

 
Table 3-2 

Production and acreage of grain crops in Belize, 2000-2004 

 
 

Product 

Year 

2000 2001 2002 2003 2004 

Corn 

Production, thousand pounds 

Planted area, acres 
Avg. Yield, pounds per acre 

 

69,933 

35,019 
1,997 

 

80,987 

30,168 
2,684 

 

73,611 

35,335 
2,083 

 

78,474 

31,567 
2,486 

 

67,150 

31,416 
2,137 

Rice 

Production, thousand pounds 

Planted area, acres 

Avg. Yield, pounds per acre 

 

21,710 

8,953 

2,425 

 

26,722 

9,935 

2,690 

 

24,139 

11,793 

2,047 

 

28,114 

11,200 

2,510 

 

23,018 

7,746 

2,972 

Black beans 

Production, thousand pounds 
Planted area, acres 

Avg. Yield, pouns per acre 

 

2,018 
2,413 

836 

 

1,241 
1,337 

928 

 

3,284 
4,475 

734 

 

2,582 
3,476 

743 

 

2,180 
2,548 

855 

Red kidney beans 

Production, thousand pounds 

Planted area, acres 

Avg. Yield, pouns per acre 

 

10,908 

13,467 

810 

 

12,796 

17,056 

750 

 

4,939 

11,582 

426 

 

9,668 

11,790 

820 

 

6,630 

11,429 

580 

Soybeans 

Production, thousand pounds 
Planted area, acres 

Avg. Yield, pounds per acre 

 

1,092 
609 

1,794 

 

1,160 
730 

1,588 

 

2,058 
3,047 

675 

 

3,516 
2,602 

1,351 

 

700 
600 

1,167 

Sorghum 

Production, thousand pounds 

Planted area, acres 

Avg. Yield, pounds per acre 

 

13,901 

4,928 

2,821 

 

18,542 

5,525 

3,356 

 

26,651 

9,785 

2,723 

 

20,180 

5,977 

3,376 

 

17,954 

9,016 

1,991 

Source: Policy Analysis and Economics Unit, MAFC. 
 
It is to be noted here that the data on acreage planted, especially referred 

to the 2004 calendar year, may not always reflect the actual area that 
was planted at the beginning of the agricultural season; rather, it may 

reflect the area that was subject to harvest, after the drought. 
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Table 3-3 
Production and acreage of selected vegetables in Belize, 2000-2004 

 
 

Product 
Year 

2000 2001 2002 2003 2004 

Cabbage 

Production, thousand pounds 

Planted area, acres 

Yield, thousand pounds per acre 

 

4,068 

184 

22.1 

 

3,855 

161 

23.9 

 

4,222 

170 

24.8 

 

2,470 

154 

16.0 

 

3,387 

143 

23.7 

Cucumber 

Production, thousand pounds 

Planted area, acres 
Yield, thousand pounds per acre 

 

241 

39 
6.2 

 

432 

33 
13.1 

 

417 

38 
11.0 

 

547 

63 
8.7 

 

222 

36 
6.2 

Hot pepper 

Production, thousand pounds 

Planted area, acres 

Yield, thousand pounds per acre 

 

732 

.. 

.. 

 

818 

195 

4.2 

 

446 

81 

5.5 

 

580 

72 

8.1 

 

408 

58 

7.0 

Sweet pepper 

Production, thousand pounds 
Planted area, acres 

Yield, thousand pounds per acre 

 

1,121 
148 

7.6 

 

884 
97 

9.1 

 

1,183 
126 

9.4 

 

930 
131 

7.1 

 

695 
97 

7.2 

Tomatoes 

Production, thousand pounds 

Planted area, acres 

Yield, thousand pounds per acre 

 

4,923 

246 

20.0 

 

3,113 

235 

13.2 

 

3,155 

155 

20.4 

 

2,767 

147 

18.8 

 

1,301 

84 

15.5 

Onion 

Production, thousand pounds 
Planted area, acres 

Yield, thousand pounds per acre 

 

280 
30 

9.3 

 

746 
155 

4.8 

 

1,181 
103 

11.5 

 

1,798 
112 

16.0 

 

1,304 
89 

14.7 

Irish Potato 

Production, thousand pounds 

Planted area, acres 

Yield, thousand pounds per acre 

 

2,726 

285 

9.6 

 

2,384 

255 

9.3 

 

1,387 

209 

6.6 

 

1,055 

195 

5.4 

 

1,599 

132 

12.1 

Carrots 
Production, thousand pounds 

Planted area, acres 

Yield, thousand pounds per acre 

 
348 

46 

2.1 

 
294 

35 

8.4 

 
232 

32 

7.2 

 
503 

52 

9.7 

 
569 

59 

9.6 

Source: Policy Analysis and Economics Unit, MAFC. 
 

As in the case of grains, the area planted indicated for 2004 may not 
reflect the area initially planted but, rather, the area where harvest was 

collected. 
 
In any case, it can be easily seen that many of these products (grains 

and vegetables) were affected significantly by the drought, since both 
their total production and the average yield show considerable decline in 
2004. According to the available information, some vegetables (notably 

cabbage, Irish potato and carrots) were not affected by the drought, as 



  

 14 

they are probably grown in areas where rainfall was adequate for the 
crops. 

 
 

BB))  IIMMPPAACCTT  OONN  SSUUGGAARRCCAANNEE  PPRROODDUUCCTTIIOONN  
 
Since the area devoted to the production of sugarcane is located within 

the zones most affected by the drought, the impact on its production was 
significant, as indicated in the table below. 
 

It is to be noted here that the data on sugarcane and sugar production 
must be given by agricultural season, which goes through the next 

calendar year. Statistics on the production of these two items, as shown 
in the publications of the Policy Analysis and Economics Unit of the 
MAFC, indicate figures for the calendar year only. Thus, the Consultant 

resorted to information given by the Sugar Industry Control Board –
which provides monthly data on cane reception at the mills and on sugar 

production – to revise the data on this issue, as shown in the table 
below. 
 

 
Table 3-4 

Production of sugarcane in Belize, 2000-2004 

 
 

 

Agriculture season 

2000-

2001 

2001- 

2002 

2002- 

2003 

2003-

2004 

2004-

2005 

Production, thousand long tons 
Planted area, acres 

Average yield, long tons per acre 

1,011 
57,322 

17.64 

1,151 
57,322 

20.07 

1,073 
59,500 

18.04 

1,149 
61,300 

18.75 

929 
59,000 

15.75 

Source: Sugar Industry Control Board. 

 
The above information shows that the drought had a significant impact 
on the production of sugarcane in the 2004-2005 season equivalent to a 

decline of 20 per cent. If the information on planted area is correct, then 
the decline in sugarcane yield was of 15% only. 

  

  

CC))  IIMMPPAACCTT  OONN  OOTTHHEERR  PPRROODDUUCCTTSS  

 
There is only partial information on the possible impact of the drought on 
other products. However, they have a lower economic value in the overall 

picture, and will not be included in the analysis. 
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222...   AAAGGGRRROOO---IIINNNDDDUUUSSSTTTRRRYYY   
 
In correspondence to the negative impact on primary production 

(agriculture and livestock), agro-industry sustained similar reductions in 
its output. 
 

AA))  SSUUGGAARR  PPRROODDUUCCTTIIOONN  
 
Information is available on the impact on sugar production, derived from 

sugarcane, as indicated in the table below that utilizes information 
obtained directly from the Sugar Industry Control Board, and which was 

used to adjust data from the Policy Analysis and Economic Unit of 
MAFC, as indicated in the section on agriculture. 
 

Table 3-6 
Production of sugar in Belize, 2000-2004 

 
 

 

Agriculture season 

2000-

2001 

2001- 

2002 

2002- 

2003 

2003-

2004 

2004-

2005 

Production, thousand tons 

Sugarcane to sugar ratio 

103.86 

9.74 

111.31 

10.34 

103.58 

10.36 

116.58 

9.86 

100.4 

9.26 

Source: Sugar Industry Control Board. 
 

Data from the above table shows that after the good production obtained 
during the 2003-2004 season, a significant decline of 14% occurred in 

the 2004-2005 season.  The decline in sugar production at the mills was 
due to the combined effect of lower sugarcane volumes processed (by 
about 20%) due to the drought, and of higher sugar content in the cane. 

The latter was probably due to the higher air temperatures that prevailed 
during the maturation of the sugarcane crop. 

 

BB))  OOTTHHEERR  AAGGRROO--IINNDDUUSSTTRRIIEESS  
 

No direct information was made available concerning the production 
declines that other agro-industries may have sustained. However, unless 
timely substitution of food products through imports from abroad was 

accomplished, these industries will surely have sustained significant 
financial losses. 
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IIIVVV...   EEESSSTTTIIIMMMAAATTTIIIOOONNN   OOOFFF   DDDAAAMMMAAAGGGEEE   AAANNNDDD   LLLOOOSSSSSSEEESSS      

CCCAAAUUUSSSEEEDDD   BBBYYY   TTTHHHEEE   DDDRRROOOUUUGGGHHHTTT   
 
 

111...   GGGEEENNNEEERRRAAALLL   CCCOOONNNSSSIIIDDDEEERRRAAATTTIIIOOONNNSSS   
 
As indicated in the Background section of this report, the estimation of 

the impact of the drought in Belize is to be used as an exercise in the 
training seminar. 
 

The available data on the effects of the drought on the main affected 
sectors is described in chapter three of this report. The information 

contained herewith, however, is not sufficient to carry out a full, 
comprehensive damage and loss assessment for the disaster. 
Nevertheless, it is more than sufficient to illustrate the manner in which 

the assessment should be carried out, and provides the necessary inputs 
for the training exercise. 

 
This chapter of the report outlines the methodological procedures to be 
used, and the basic assumptions to be made, for the assessment of 

drought impact. From this, participants in the training seminar should 
be able to conduct the exercise for the assessment of drought impact on 
the most affected sectors of the Belizean economy. 

 
In the assessment of damage and losses use is to be made of the ad hoc  

methodology developed by ECLAC6, with some recent simplifications and 
with an adaptation to the specific case of drought. The simplifications 
refer to the adoption of the following definitions: 

 

Damage: the total or partial destruction of physical assets, measured in 
physical terms and expressed in monetary value at replacement cost: and 
 
Losses: changes in economic flows arising as a result of the disaster, 
including production that will not be obtained, its increased production 
costs, diminished revenues and increased operational costs in the 
provision of services, and unexpected expenditures. 

 

The main general assumption, in addition to those specific for each 
sector that will be described later on, is that the drought has already 
ended by June 2005. While there is no scientific evidence to support this 

                                                 
6
 Economic Commission for Latin America and the Caribbean, Handbook for Estimating the 

Socio-Economic and Environmental Effects of Disasters, 2003. 
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assertion, the time frame for the analysis of the drought will therefore be 
the period from June 2004 to May 2005. 

 
For the assessment of losses, the ECLAC methodology bases its results 

in the estimation of the difference in economic performance between the 
non-disaster situation and the actual situation after the disaster. In this 
special case of drought in Belize, the economic performance of the 

affected sectors during the period June 2004 to May 2005 is to be 
compared with the one that would have occurred in the same period had 
the drought not taken place. To put it differently, the baseline for the 

assessment is the forecasted performance of the sectors made at the 
beginning of 2004, when no news had been received about the probable 

occurrence of a drought.  
 
Nearly all countries make such sectoral forecasts at the beginning of 

each calendar year, with varying accuracy. Belize is no exception, except 
in the cases of a limited number of sectors, as will be described in the 

following sections of this chapter. In any case, analyzing the recent 
trends of sectoral development and making educated projections of 
performance for the drought period can overcome such gaps. Each 

sectoral analysis and assessment is described in the following sections. 
 
 

222...   AAAGGGRRRIIICCCUUULLLTTTUUURRREEE   
 

The analysis of the agriculture sector requires the utilization of the 
agricultural year, rather than the calendar year. This is due to the fact 
that some of the crops and plantations extend their growth and collection 

cycle beyond the month of December. 
 
Data on the actual performance of the sector is described in Chapter III 

of this report, with breakdowns by individual products including grain 
and vegetables crops as well as plantation crops. 

 
The Agriculture Department does not make any forecasts on the expected 
acreage and unit production or yield for each agricultural year, due to 

lack of sufficient resources in the field. Therefore, in order to determine 
the baseline for comparison of expected versus actual sector 

performance, an ex post facto  analysis will have to be made for each 
product. 
 

In addition to the above described information gap, no detailed statistics 
on prices at different levels are available for the analysis. In this case, 

again, some assumptions will have to be made that will be described in 
the case of each product under consideration. 
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Table 4-1 
Farm-gate prices of selected agricultural products in Belize for 2003 and 2004 

(BZ$/pound) 

 
Product 2003 2004 

Grains 
Black beans 
Red kidney beans 
Corn 
Rice paddy 
Sorghum 
Soybean 

 
0.80 
0.75 
0.20 
0.22 
0.14 
0.34 

 
0.79 
0.79 
0.20 
0.22 
0.14 
0.34 

Vegetables 
Cabbage 
Cucumber 
Hot pepper 
Sweet pepper 
Tomatoes 
Irish potatoes 
Onion 
Carrot 

 
0.75 
0.50 
1.00 
2.50 
1.00 
0.65 
0.60 
0.60 

 
0.59 
0.50 
1.27 
2.12 
1.40 
0.69 
0.74 
0.67 

Other products (BZ$/L.Ton) 
Sugarcane 
Sugar 

 
41.53 

27,100 

 
46.07 

39,400 
      Source: MAFC, and international price for sugar from UNCTAD. 

 
The following step-by-step procedure is to be followed for the analysis, 

undertaking it separately for each affected agricultural product: 
 

1. Develop production forecast for each individual agricultural 
product: 

a. Since the available data on surface area devoted to each crop 

in the 2004-2005 season does not clearly show whether it is 
the resulting acreage after losses caused by the drought, 
adopt the surface area of the previous agricultural season 

(i.e. year 2003); 
b. Assume the best or highest unit yield of the last three 

seasons, as the one that would have prevailed in the 2004-
2005 season; and 

c. By combining the above two figures, estimate the projected 

or forecasted production volume for each product that would 
have been obtained in the 2004-2005 season if the drought 

had not occurred. 
2. Estimate production losses due to the drought, by 

a. Comparing the actual production volumes to the above 

estimated forecasted volume; 
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b. Adopt unit price – paid at farm-gate levels – for each product 
that are not affected by scarcity or speculation, such as 

those of the previous season (See Table 4-1 above); and 
c. Combine the two figures to obtain the production loss value 

due to the drought. 
 
 

333...   AAAGGGRRROOO---IIINNNDDDUUUSSSTTTRRRYYY   AAANNNDDD   CCCOOOMMMMMMEEERRRCCCEEE   
 
In the case of the agro-industry and commerce sectors, separate 

estimates must be made for the case of the sugar milling process and for 
the processing of other agricultural products. In all cases, however, the 

general procedure involves making use of the data on production losses 
in the primary production of the processed goods, derived in Section 2 
above, and applying slightly different criteria for the estimation of the 

actual agro-industrial losses. 
 

aaa)))   SSSUUUGGGAAARRR   MMMIIILLLLLLIIINNNGGG   
 
For this case of agro-industry, the following procedure and steps must be 

followed in order to estimate the losses due to the drought: 
 

1. Adopt the production volume forecast of the primary product 

(sugarcane) as developed under Section 2; 
2. Adopt the best sugarcane/sugar ratio that prevailed before the 

drought occurred (as given in table 3-6); 
3. Combine these two figures to obtain the forecasted volume of 

sugar that would have been obtained in the 2004-2005 season if 

the drought had not occurred; 
4. Estimate agro-industrial volume production losses by comparing 

the following figures: 

a. The forecasted volume of sugar for the non-drought 
condition, and 

b. The actual volume of sugar produced by the mills in the 
2004-2005 season (given in table 3-6); 

5. Adopt the international unit price of sugar for the 2004-2005 

season (BZ$ 39,400 per long ton, from table 4-1); and 
6. Estimate the value of agro-industrial and marketing losses in the 

sugar milling operation due to the drought, by combining the 
figures obtained in steps 4 and 5 above. 

 

BBB)))   OOOTTTHHHEEERRR   FFFOOOOOODDD   PPPRRROOOCCCEEESSSSSSIIINNNGGG   IIINNNDDDUUUSSSTTTRRRIIIEEESSS   AAANNNDDD   CCCOOOMMMMMMEEERRRCCCEEE   
 
Since no detailed information is available on losses in the processing and 

marketing of other food products, due to the absence of special surveys, 
an indirect method is to be used for their assessment.  
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This is possible in cases of disasters when the installed capacity of the 

agro-industrial and commerce sectors is not directly affected, but where 
their production sustains losses due to reductions in the inputs that they 

derive from the (primary) agricultural sector. This case usually occurs 
after disasters caused by natural phenomena of hydro-meteorological 
origin – mainly drought7 and floods8 – that negatively affect the 

production of the primary sector. The agro-based industrial and 
commercial sectors become indirectly affected in view of their forward 
linkage along the production chain.  

 
It is to be noted that this alternative, indirect procedure can only be 

applied to disaster cases where no damage has been sustained by the 
agro-industrial and commercial facilities, since it enables the estimation 
of losses in value added due to the absence of primary production as an 

input for the processing industry and the marketing sector.  
 

The following steps are to be followed for the indirect estimation of losses 
in the agro-industry and commerce sectors: 
 

1. Ascertain the volume of primary production losses that will not be 
available as inputs for the agro-processing industry, for each of the 
individual agricultural products affected by the drought, by: 

a. Adopt the volume of production loss for each affected 
agricultural product, as obtained under Section 2 of this 

chapter;  
b. Estimate the volumes of said products that are normally 

retained by the producers for their direct consumption9; and 

c. Determine the net volumes of each product that will then not 
reach agro-processing industries and commerce, as the 
difference between a) and b). 

2. Analyze statistical data on unit prices for all the affected products, 
measured at farm-gate, wholesale and retail levels, for at least the 

year when the disaster occurred and the preceding one. It is 
assumed here that the price differential between wholesale and 
farm-gate prices is representative of the added value that is 

                                                 
7
 A very similar case to that of the 2004-2005 Belize drought was that of the Central American 

drought in 2001, where the same indirect method was successfully used. See ECLAC and CCAD, 
El impacto socio-económico y ambiental de la sequía de 2001 en Centroamérica, Enero de 2002. 
8
 But other similar cases as well, such as the December 2004 tsunami that affected fishery and 

agricultural production in the Indonesian Provinces of Aceh and North Sumatra. See Indonesia: 
Preliminary Damage and Loss Assessment; The 26 December 2004 Natural Disaster, The 
Consultative Group on Indonesia, 19 January 2005, where this indirect loss assessment 
procedure was used. 
9
 This is to take into consideration that farmers normally retain part of their production for direct 

use as food for their families, and they sell the remainder for processing and marketing (In the 
case of grains, 15 to 25%; vegetables, around 10%; and other products, 4%). 
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obtained through agro-industrial processing, and that the 
differential between retail and wholesale prices reflects the value 

added in the marketing of the products. Special care must be 
exercised in order to use unit prices that are not affected by the 

scarcity caused by the disaster, as this would affect the results and 
provide invalid estimations of the losses. 

3. Estimate the (value added) production losses in agro-industry and 

commerce due to the disaster, by combining the price differentials 
described in point 2 above and the net volumes obtained in point 
1c). 

 
In the case of Belize, no comprehensive statistics on prices were 

available, except in the case of farm-gate or producer prices. Wholesale 
prices are available for some products, especially those under control by 
the Government. Thus, the procedure described above cannot be followed 

in detail. A further, simplified procedure must therefore be adopted, even 
though the accuracy of its results will be lower than usual. Nevertheless, 

an order of magnitude result will be possible to achieve, until detailed 
information on different price levels of agricultural products can be 
obtained in the future. 

 
Based on experience accumulated by ECLAC in many past, similar 
exercises, and after consultations with some experts, the order-of-

magnitude levels of prices shown in table 4-2 can be adopted for the 
analysis. 

 
Table 4-2 

Theoretical structure of price levels for selected agricultural products 

 
 

Price level 
Per Cent in relation to 

producer prices for 

Grains Vegetables 

Farm-gate or producer price 100 100 

Wholesale price 166 135 

Retail price 184 145 

 
By using the data on producer prices included in table 4-1, in 

combination with the values given in table 4-2, it will be possible to 
estimate the value added losses in the agro-processing and commerce 

sectors, using the step-by-step procedure described in the preceding 
pages of this report. It must be noted, however, that losses in the 
marketing of processed agricultural products will be negligible since the 

commerce sector entrepreneurs will most likely have imported the goods 
that were not processed in the local agro-industries, and thus did not 
sustain losses. It is also possible that the profit margin in the commerce 

sector may be smaller, though, due to the higher unit price and transport 
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costs of the goods acquired abroad, but at this point in time there is no 
information that may enable any better estimation of this losses. Thus, 

in the exercise, only losses in the agro-industry process are to be 
estimated. 

 


