High-Level Preliminary View of Costa Rican Biomass Output 

(To be explored further as part of masterplan)

Agricultural biomass production

Table 1 lists the agricultural crops produced in Costa Rica. It gives the average of crop production over a 10 years period (1996 – 2000) based on information of the FAO database. From the average crop production the amount of agricultural residues is estimates via residue-product ratios (RPR). For bananas no RPR factor could be found and an estimated amount of harvesting residues for bananas in Costa Rica was taken from literature (Ulloa et al (2004) which refers to the harvesting period of 2001-2002. Banana production in this period was about 10% lower compared to the average for 1996 – 2005. The 408,000 tonnes are therefore a conservative estimate. 

The total annual production of agricultural residues in Costa Rica was calculated to be 3.6 million dry tonnes. The most important crop residues are bagasse and tops from sugar cane, followed by harvesting residues from bananas, rice straw, coffee husk, and empty fruit bunches from oil palm plantations (see figure 1). In terms of logistic bagasse, coffee husk and empty fruit bunches are more interesting than rice straw and sugar cane tops because they are already concentrated at a production site. Depending on the harvesting system, sugar cane tops might not be available in practice, as they are burnt and left on the field for fertilization. 

Ulloa et al (2004) also describe agricultural waste / residues we cannot calculate via the RPR factors. For Costa Rica the authors estimate additional 290,000 tonnes of rejected green banana, 214,000 tonnes of banana fruit bunches and around 323,000 tonnes of coffee pulp (all for 2001-2002 production period). However, the water content given for green banana was 81 % and for coffee pulp 85 %. More information would be needed to decide if this material would be suitable for a BTL process. 
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Another residue that might cause problems for the BTL process is rice straw, which is known to have a high ash content with a high proportion of silica 

Figure 1:
Distribution of Agricultural Residue Production in Costa Rica in % per commodity 

The agricultural residues in the table refer to total production estimates, without taking technical constraints or current uses into account. Ulloa et al  (2004) investigated current uses of agricultural residues and conclude that 81 % - 84 % of sugar cane residues, around 40 % of oil pam residues and 41 % - 44 % of rice residues are already used either on the farm site or somewhere else. This emphasises the necessity to evaluate the national situation and gain more information about the available residues.

Table 1:
Production of agricultural crops and their residues in Costa Rica

	Commodity
	Average*  crop Production in 1000 tonnes
	Type of residue 
	Average*  Residues production in  
1000 tonnes

	Sugar Cane
	3,617.5
	Tops
	1,085.3

	
	
	Bagasse
	1,049.1

	Bananas
	2268,0
	Stems, leaves, Bunches
	408**

	Rice, paddy 
	222.5
	Straw
	391.0

	
	
	Husk
	59.4

	Coffee, green
	142.9
	Husk
	300.1

	Oil Palm Residues
	572
	Fibre
	80.1

	
	
	Shell
	37.2

	
	
	Bunches
	131.6

	Maize 
	19.9
	Stalks
	39.7

	
	
	Cob
	5.4

	
	
	Husk
	4.0

	
	
	Bran
	18.5

	Cassava
	319.2
	Stalks
	19.8

	Coconuts (incl. copra) 
	17.0
	Shells
	2.0

	
	
	Husks
	7.1

	Cocoa beans
	0.8
	Pods
	0.8

	Groundnuts 
	0.2
	Husk
	0.1

	
	
	Straw
	0.5

	Cottonseed 
	0.2
	Stalks
	0.4

	Rapeseed and Mustard seed
	0.1
	Waste
	0.2

	Total Residue Production
	
	
	3,640.3

	*  Average from FAO data 1996 - 2005

** from Ulloa et al (2004)


Forestry biomass production

Costa Rica has an area of about 51,000 km2 and a very diverse topography and vegetation. The period of most severe deforestation was between 1950 and 1980, and principal causes were reported to be the demand for land rather than for wood. Costa Rica was at that time among the countries with the highest deforestation rate worldwide. Today about 25% of the national territory are protected areas, most of it covered by forest (Kleinn et al (2005).  

The FAO Forestry database covers the round wood production as well as timber and pulp-and paper industry activities. For Costa Rica these figures are exactly the same in most of the categories for the last 10 years. We conclude therefore that the database in this sector is unreliable. Round wood production figures between 246,000 and 273,000 tonnes given by FAO for the last ten years indicate comparable small forestry residues potential if compared to the agricultural sector. Klein et al (2005) estimate a forest cover in Costa Rica of 48.4 % (standard error 9.3 %), of which about half is protected. Only a very small percentage is characterised as forest plantations (< 3 %). Especially in this category a high error percentage occurred, limiting the significance of this figure. 

Note:

Preliminary estimates for a commercial scale BTL plant require 1.5 million tonnes of sustainable biomass material from agricultural or forestry residues. 
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