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1. EXECUTIVE SUMMARY 
For the past 18 months, the Food Lab has been working with Fairtrade and organic 
certified sugarcane producers in Paraguay to pilot a performance measurement 
methodology while collecting data to assess the sustainability of smallholder 
sugarcane production there. 
 

The summary tables below outline the top-level results of this study. Summary A, 
compares data collected in 2012 to data collected in 2013. Summary B is a 
breakdown of these statistics by producer organization for 2013. And Summary C 
synopsizes key observations from 2013, pointing out where there are remaining 
questions. Graph A gives a quick snapshot of the farmers surveyed by breaking 
them out by farm size, income, yield and poverty likelihood.  
 

In 2012 we collected roughly 60 household level interviews using trained 
enumerators and paper surveys. This first year, we had no set sampling 
methodology for determining whom to interview. The POs chose the farmers we 
spoke with. In 2013, by contrast, we used systematic random sampling to choose a 
sample of 274 producers. Trained PO staff administered household level interviews 
with iPods and iForm builder. 
 

Summary Table A 
CORE QUESTIONS TOP LEVEL DATA 2012 TOP LEVEL DATA 2013 

Are the producers able to meet their basic 
needs? 

�Food insecurity 9% (low) 
�Average gross income $10 USD/day 
�Electricity and water 99% 
�Communication 100% 
�Land ownership 99% 
 

�Food insecurity 29% 
 �15% likely to fall below national poverty line of 
$1048; 47% likely to fall below 200% of poverty 
line ($2092) according to PPI. 
�Electricity and water 99% 
�Communication 100% 
�Land ownership 99% 
 

Are farmers earning enough to continue 
growing this crop? 

�Revenue (premium included) exceeded known 
production costs (net $412/acre). 
�Average planted area is 5ha (removing the big 
outlier farmers)  
�100% of farmers plan to plant same volume or 
more next year. 
 

�Revenue (premium included) exceeded known 
�production costs (net $283/acre). 
�Average planted area is 12.5ha (removing the 
big outlier farmers)  
�High dependence on premium (25% of net cane 
income) 
�100% of farmers plan to plant same volume or 
more next year. 

Are farmers realizing their farm potential? �Average yield is 70% of potential yield (53 
tons/ha vs. 75 potential) 
�High levels of training, business planning, and 
good management practices (90-100%) 
�Low levels of soil testing (20%) 
 

�Average yield is 53% of potential yield (38 
tonnes/ha vs. 71*) 
�Farmers using on 50% of the fertilizer they’d like 
to use (71% of time because they can’t afford to) 
�53% best practice adoption 
�Highest rate of adoption is business planning at 
83%, lowest is soil testing at 23% 

Can the land continue sustained cultivation? �50% adoption of soil conservation practices 
�100% use of riparian buffer 
�15% average set aside for forest  
�50% note changes in weather patterns 

�71% adoption of soil conservation practices 
�100% use of riparian buffer 
�Average of 12% of property set aside for forest  
�87% note changes in weather patterns 
 �99%do not burn cane residues 

Are famers experiencing healthy trading 
relationships? 

�Good access to services (71% bought inputs, 
73% access services from their PO, 64% used 
credit) 
�Concern about fairness of price and transparency 
from mills / exporter 
 

�Good access to services from PO: 71% have 
tractor service, 68% offer technical assistance, 
54% offer cane transport, 50% offer inputs  
�High concern about price and transparency of 
trading relationships 
�Concern with premium payment 
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Summary Table B 

CORE ISSUES BENJAMIN 
ACEVAL 

CORA INDEPENDENCIA ITURBE MANDUVIRA MONTILLO 

Basic Needs 24% food 
insecurity 
 
10% likely to 
fall below 
national 
poverty line of 
$1048 based 
on PPI 

6% food 
insecurity 
 
15% likely to 
fall below 
national 
poverty line of 
$1048 based 
on PPI 

24% food insecurity 
 
18% likely to fall 
below national 
poverty line of 
$1048 based on PPI 

0% food 
insecurity 
 
19% likely to 
fall below 
national 
poverty line of 
$1048 based 
on PPI 

54% food 
insecurity, very 
high 
 
12% likely to fall 
below national 
poverty line of 
$1048 based on 
PPI 

26% food 
insecurity 
 
18% likely to 
fall below 
national 
poverty line of 
$1048 based 
on PPI 

Income 39% of income 
from sugar 
 
Revenue per 
hectare (before 
costs) $2015 

73% of income 
from sugar 
 
Revenue per 
hectare (before 
costs) $2086 

83% of income 
from sugar 
 
Revenue per 
hectare (before 
costs) $2105 

72% of income 
from sugar 
 
Revenue per 
hectare (before 
costs) $2751 
 
Highest income 

49% of income 
from sugar 
 
Revenue per 
hectare (before 
costs) $1769 

59% of income 
from sugar 
 
Revenue per 
hectare (before 
costs) $1466 
 
Lowest income 

Productivity 40 t/ha yields. 
Top 5% avg. 68 
t/ha. 
 
55% adoption 
of best 
practices 
 
Farmers using 
64% of fertilizer 
they’d like to 
use 

42 t/ha yields. 
Top 5% avg. 
80.5 t/ha. 
 
67% adoption 
of best 
practices 
 
Farmers using 
51% of fertilizer 
they’d like to 
use 

41 t/ha yields. Top 
5% avg. 67 t/ha. 
 
51% adoption of 
best practices 
 
Farmers using 55% 
of fertilizer they’d 
like to use 

 Best yields at 
48 t/ha. Top 
5% avg. 100 
t/ha. 
 
47% adoption 
of best 
practices 
 
Farmers using 
30% of fertilizer 
they’d like to 
use 

36 t/ha yields. 
Top 5% avg. 68 
t/ha. 
 
60% adoption 
of best 
practices 
 
Farmers using 
59% of fertilizer 
they’d like to 
use 

30 t/ha yields. 
Lowest. Top 
5% avg. 63 
t/ha. 
 
36% adoption 
of best 
practices. Low. 
 
Farmers using 
31% of fertilizer 
they’d like to 
use 

Environmental 
Management 

24% using soil 
conservation 
practices 
 
35% of farmers 
have land set 
aside for forest  

0% using soil 
conservation 
practices 
 
42% of farmers 
have land set 
aside for forest 

3% using soil 
conservation 
practices 
 
72% of farmers 
have land set aside 
for forest 

35% using soil 
conservation 
practices 
 
47% of farmers 
have land set 
aside for forest 

21% using soil 
conservation 
practices 
 
26% of farmers 
have land set 
aside for forest 

72% using soil 
conservation 
practices 
 
61% of farmers 
have land set 
aside for forest 

Trading 
Relationships 

PO- Good. 
100% of 
farmers believe 
PO is well-
managed 
 
Mill- Stable 
 
Exporter- Good 

PO- Good. 
100% of 
farmers believe 
PO is well-
managed 
 
Mill- stressed 
due to 25% 
reduction in 
cane price for 
2013 
 
Exporter- 
Stressed 

PO- Good. 100% of 
farmers believe PO 
is well-managed 
 
Mill- stressed due 
to 25% reduction in 
cane price for 2013 
 
Exporter- Stressed  

PO- Has been 
dissolved, see 
report for more 
info. 
 
Mill- Good 
 
Exporter- Do 
not have an 
exporter, trying 
to sell on their 
own 

PO- Good. 
100% of farmers 
believe PO is 
well-managed 
 
Mill- Stable 
 
Export- their 
own sugar 

PO- Good. 
100% of 
farmers believe 
PO is well-
managed 
 
Mill- Stable 
 
Exporter- Good 

 
 

* Potential yields of 71 tonnes per hectare calculated from average yield of top 5% of producers. 

 
 
 

Summary Table C 
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CORE QUESTIONS KEY OBSERVATIONS 2013 NEW OR REMAINING QUESTIONS 2013 
Are the producers able to meet their 
basic needs? 

Food insecurity is 20% among those 
surveyed this year. This is a cause for 
concern. 
 
Assets seem good with nearly all farmers 
owning land and accessing electricity, well 
water, a communication device, and 
transportation. 
 
PPI shows 47% of farmers likely to fall below 
poverty line. 
 

Is food security an income problem? If so, is 
it a pure lack of money, or lack of consistent 
income throughout the year? 
 
Is PPI the right tool to measure assets and 
income? Are we finding enough correlation 
to feel confident in the tool? 

Are farmers earning enough to continue 
growing this crop? 

 Per hectare profits are slim if farmers use 
recommended inputs (yet increased input 
use may improve yield in good weather 
years) 
 
Farmers are dependent on the Fairtrade 
premium for 25% of their profits from cane.  

 
Are low incomes preventing farmers from 
purchasing inputs?  
 
Does dependence on the premium make 
farmers more vulnerable to the changes 
going on within fair trade? 
 

Are farmers realizing their farm 
potential? 

Yields are extremely low. Only 50% of 
potential. This is due in part to a drought in 
2012. 
 
Farmers are only using 50% of the fertilizer 
they would like to use. Seventy-one percent 
of the time this is because of a lack of 
money. 
 
Adoption of best practices, at 53%, leaves 
room for improvement. 

If farmers had access to lower priced inputs 
could they achieve better yields and 
thereby increase their incomes?  
 
What motivates these farmers to adopt new 
best practices? Their access to training is 
high, so can the training be improved or are 
there other factors? 

Can the land continue sustained 
cultivation? 

Adoption of soil conservation practices are 
low at 50% 
 
87% of farmers have noted more severe 
weather in the last 5 years. 

Does low level of soil testing matter? Could 
this be a contributor to low yields? 
 
Can these farmers become more resilient to 
severe weather with more input use and 
adoption of soil conservation practices? 
 

Are famers experiencing healthy 
trading relationships? 

Relations between most POs and their 
members are strong. Farmers have good 
access to PO services. 
Relations between POs and mills and 
exporters are tenuous 

Do tenuous PO>mill>exporter relations 
leave the farmers vulnerable? 
 
How can volatile relationships be stabilized? 

 
 
 
 
 
 
 
 
 
 
 
 
 
Graph A. Farmer Income, Poverty Likelihood and Yield by Farm Size 



	  
5 

 

 
 

 
 
More detailed data and commentary can be found in the report that follows. 

 
Enjoy!	   
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2. INTRODUCTION TO PROJECT 

 
2.1. SMALLHOLDER SUSTAINABILITY ASSESSMENT: INTENTIONS & OBJECTIVES  
A growing number of companies are expanding their smallholder sourcing 
programs—including the use of 3rd party certification. Many are interested in the 
possibility of cost-effective approaches to better understanding the farm-level 
sustainability of their supply chains. 
 
Similarly, development organizations are looking for practical ways to build 
livelihood monitoring into their agricultural enterprise work in order to complement 
their more rigorous impact assessments, to improve and hasten their learning and 
effectiveness, and to build links through the supply chain.  
 
In late 2011, the Sustainable Food Lab’s Values Based Sourcing Group pooled their 
resources to fund a performance measurement pilot within a Fairtrade, organic 
sugar supply chain in Paraguay. 

 
The objective of the Paraguay sugar project is twofold: 

 
1- Many of the members of the Food Lab’s Values Based Sourcing Group use 

sugar as a key ingredient. Several of the companies involved currently source 
sugar from Paraguay, which is a major supplier of organic and Fairtrade 
sugar. Typically, there has been very little visibility into sugar supply chains. 
The group was interested to learn more about the sustainability of this 
sugar supply chain at the household level. 
 

2- The Food Lab and the Values Based Sourcing Group were also keen to 
explore effective and cost-efficient household level performance 
monitoring that can be embedded in smallholder supply chains. This project 
is a pilot to create a package of indicators, tools and methods appropriate 
for measuring performance over time that provides useful information to a 
variety of supply chain actors. 

 
In early 2012, the Sustainable Food Lab conducted the first round of interviews and 
completed analysis of the collected data in a report titled Measuring the Impacts of 
Sustainability in Smallholder Sugarcane Production in Paraguay.  
 
The 2012 data collection process taught us a few things. First, we learned that our 
goal of creating a generic performance monitoring tool to be applied across supply 
chains in a variety of origins was very ambitious. The more time we spent learning 
about the Paraguay sugar supply chain and analyzing the data from it, the more we 
began to believe that a higher level of customization may be needed in order to 



	  
7 

administer surveys that would yield useful and actionable data. In addition to 
developing this smallholder sustainability assessment, we began to focus our efforts 
on the creation of a guide that would inform the practitioner of the many decisions 
she/he must make when designing a performance methodology. This guide would 
provide guidance on the selection of appropriate indicators, survey tools and 
sampling methods based on the practitioner’s desired outcomes and the resources 
available.  
 
Secondly, we realized that in order to feel confident about the data that we gather 
from these farmers, we need to be more rigorous in developing a statistically 
significant random sample that represents the smallholder, fair trade/organic sugar 
cane farmer in Paraguay. 
 
And third, our experience in 2012 taught us that if we want to embed this data 
collection process in the supply chain, we would need to take steps to lower the 
cost of data collection. Yet we saw a trade off between cost and quality of data. We 
determined that in order to continue to collect reliable data while lowering the cost 
we needed to 1) reduce the amount of data we were gathering, 2) make better use 
of technology to speed the data collection process, and 3) embed the data 
collection process in the supply chain by training the agronomists (also referred to 
here as técnicos) employed by the producer organizations to conduct the surveys 
on their own.  
 
2.2. PROJECT METHODS 

Table 1. Project Methods Comparison 
 

Project Methods 
2012  

Data Collection Methods 
2013  

Data Collection Methods 
Sampling methodology No clear sampling 

methodology, farms chosen 
by producer organizations 
 
 

Statistically significant 
random sample stratified by 
producer organization (92% 
confidence level) 
 

Survey design 30 minute household survey 
in the home 
 

20-minute household 
survey in the home. 
Included Progress Out of 
Poverty Index 
 

Surveyors  4 trained enumerators for all 
surveys 

1 trained enumerator to 
train 10+ producer 
organization employees to 
administer the surveys 
 

Technology Paper surveys 
 

iForm builder survey tool on 
iPods 
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3. CONTEXT 
3.1. SUGAR 
Sugar was selected as a crop of interest among the members of the Food Lab’s 
Values Based Sourcing group because it is a key ingredient for many of the 
participating companies. However, most had very little transparency or information 
into the farm level reality for cane farmers.  

 
Organic and fair trade sugar production has grown steadily over the last 30 years. 
Certified organic sugar imports into the US from Brazil and Paraguay have grown 
over 300% since 2001.i Global sales of Fairtrade sugar reached 185,000 tonnes in 
2011. This is a 66 percent increase from 2010. Globally, sugar is the largest fair 
trade product by volume after bananas. 
  
 According to Fairtrade International, more than 37,000 cane farmers from 15 
countries grow Fairtrade certified sugar cane.ii 

 
There are a number of social and environmental issues surrounding sugar 
production. These include poor working conditions, unfair prices, use of 
agrochemicals, air pollution from burning of fields, deforestation, land grabbing, 
use of child labor, poverty and food insecurity. 

 
3.2. PARAGUAY 
Since 1996, the Paraguayan sugar industry has gained market share in global trade 
by exporting organic sugar. Paraguay was the first country to engage in industrial-
scale organic sugar production. 

 
Paraguay is the world’s largest exporter of organic 
sugar, as well as the largest supplier to the United 
States. In 2011, sales of organic sugar to the US 
amounted to $65 million, accounting for 43% of its 
$152 million in total exports to the US. iii 
 
Organic sugar exports to the US accounted for 70% of 
Paraguay’s total worldwide sugar exports of $91 
million in 2011. This totaled 35,000 tons, out of 
worldwide sales of 50,000 tons. iv 

 
Other foreign markets for Paraguay’s organic sugar include Argentina, Uruguay and 
Brazil.v 
 
While Paraguay cannot produce conventional sugar competitively due to poor 
infrastructure, low technology and low investment in its sugar industry, the low agro-
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chemical inputs required for organic sugarcane production plus the Fairtrade 
premium has made it a viable crop for smallholders.  
 
Although sugarcane was introduced to Paraguay as early as 1549, the country’s 
sugar industry had a very late start compared to other regions, and the sugar 
processing industry remained largely undeveloped until the twentieth century.   
 
Paraguayan sugar mills have traditionally relied on smallholder farmers for their raw 
cane. In 2011, M.I.T. doctoral candidate Gustavo Setrini found that “In 1991, before 
the industry began to export organic sugar, eighty percent of the 70,662 hectares 
planted with sugarcane was on farms with total landholdings below 100 hectares. 
Sugarcane plantings on farms of over 1000 hectares accounted for less than ten 
percent of total sugarcane hectares.”vi   
 
In 2008, of the 20,000 farms in Paraguay that planted sugarcane, 15,000 had less 
than 20 hectares.  

 
4. WHO WE STUDIED 

The farmers interviewed were members of 6 
producer organizations (POs) of interest to the 
members of the Food Lab’s Values Based 
Sourcing Group. These organizations are 
Cañeros Orgánicos Asociados (CORA), 
Asociación Agrícola Cañera Orgánica de Iturbe 
(Iturbe) and Asociación de Productores de Caña 
de Azúcar de Colonia Independencia 
(Independencia), Cooperativa Manduvira 
(Manduvira), Cooperativa Montillo (Montillo), and 
Asociación Benjamin Aceval (Aceval).  

 
A sample size of 274 farmers representing a population of 2,680 Fairtrade, organic 
sugarcane growers provided a confidence level of 92% with a 5% margin of error.   
 

4.1. PRODUCER ORGANIZATION PROFILES 
4.1.1. CORA 
CORA is a young PO made up of 330 Fairtrade certified producers. They sell 
their cane to the Azucarera Paraguaya (AZPA) mill. CORA is located near AZPA 
in Paraguari in the Guaira region. 

 
4.1.2. ITURBE 
Iturbe was a large PO with 874 producer members. Ninety of these members 
are certified Fairtrade/organic. Iturbe is located in Iturbe in the Guaira region 
near the Iturbe mill.  As of March 2013, Iturbe was no longer a recognized 
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producer association. The membership voted to dissolve the organization. The 
president told us that they dissolved the PO as part of the process of becoming 
a legally recognized cooperative. Many believe that the reason that Iturbe 
dissolved the PO was because in 2011/2012, the Iturbe producer association 
decided to attempt to export its own sugar without lining up a buyer in advance. 
Iturbe leased the Iturbe mill to process their sugar for potential export to the US 
or EU, and so far they have not been successful in selling this sugar. In the past 
Iturbe has sold their cane to the AZPA mill and the Iturbe mill. 

 
4.1.3. INDEPENDENCIA 
Independencia is located in the German settlement of Colonia Independencia in 
the Guaira region. The PO is made up of 219 Fairtrade certified producers. 
Independencia sells their cane to AZPA and leases the Iturbe mill to export 
sugar to potential buyers in the US and the EU. Thus far Independencia has 
found one buyer for their sugar in Germany. 

 
4.1.4. MANDUVIRA 
Manduvira is a legally recognized cooperative formed in 1978. It has 479 
Fairtrade certified producers members. It is located in the town of Arroyos 
Esteros in the Arroyos Esteros region of Paraguay. Manduvira leases the Censi y 
Pillotas mill and is in the process of constructing their own mill. Manduvira 
exports their sugar to the US, Canada and the EU. 

 
4.1.5. MONTILLO 
Montillo is also located in Arroyos Esteros and is a legally recognized 
cooperative made up of 362 Fairtrade/organic certified farmers. Montillo leases 
the Otisa mill and sells its cane through exporters to buyers in the EU. They also 
use their cane to produce panela and rum for the domestic market. 

 
4.1.6. BENJAMIN ACEVAL 
Benjamin Aceval is located near Asuncion in Benjamin Aceval in the Presidente 
Hayes district. The young producer organization is made up of 90 Fairtrade 
/organic certified producers. Aceval leases the Censi y Pillotas mill and sells their 
sugar through an exporter to companies in the US and the EU. 
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Table 2. Producer Organization Comparison 

 
Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Number of members* 90 330 219 90 479 362 

Average farm size (hectares)1 8 14 36 23 8 4 
Average number of hectares 
planted to cane 3 7 13 14 4 2 
Average percentage of farm 
planted to cane 45% 49% 51% 60% 45% 53% 

Average age of head of household 58 49 48 53 53 50 

*All Fairtrade members of these POs are also certified organic 
 

5. WHAT WE MEASURED 
Our indicators were chosen with expert advice from a performance measurement 
learning community that the Food Lab has convened with the Committee on 
Sustainability Assessment (COSA), International Social and Environmental 
Accreditation Labelling (ISEAL), Rainforest Alliance (RA), the Centre for 
Development Innovation (CDI) at Wageningen, Mars, Sustainable Harvest and many 
others. The indicators originate from Food Lab impact assessment experience in 
smallholder supply chains, Rainforest Alliance Monitoring and Evaluation 
methodology, Green Mountain Coffee Roaster’s Monitoring and Evaluation Guide 
and Fairtrade International’s methodology for impact evaluation.  
 
The indicators enable us to assess the current sustainability status at the farm level, 
identify risks and measure change over time. They are based on commonly 
understood ideas around specific farm and trade practices that improve livelihood 
and sustainability conditions for farmers. As such, these indicators can help inform 
action where necessary.  

Table 3. Learning Questions and Indicators 
Are the basic need of farmers and their families 
met? 

Social indicators: number and gender of farmers, 
improvements in income, assets, and/or food security 

Are the farmers earning enough to keep on 
farming this crop? 

Economic Indicators:  crop income, crop profit, productivity, 
hectares in production 

Are farmers realizing their farm potential? Commercial Indicators: access to services (training and 
inputs), adoption of best practices 

Can the land sustain continued cultivation? Ecological Indicators:  soil, water, climate/energy 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  We have removed 3 outliers from the dataset. These 3 farmers have more than 100 hectares of land 
planted to cane and therefore skewed the data.	  
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Are farmers experiencing good supply chain 
relationships? 

Trading Relationship Indicators:  access to services, 
transparency, capacity of producer organization 

 
6. WHAT WE FOUND 

The following 7 sections outline top-level findings from this study. We will review 
the results of the data as they relate to poverty, income, food security, farm 
productivity, farm practices, and trading relationships, and gender. 
 

 
6.1.  HOUSEHOLD INCOME 
Without an in-depth household survey, it can be very difficult to gather legitimate 
and useful information from producers regarding their income. Many farmers report 
crop and farm income as gross income (without deducting their costs, which they 
may or may not keep track of) and their off-farm income as net income.  
 
In an attempt to get gather useful income data from the Paraguayan sugarcane 
producers, we asked several questions about income, all from a slightly different 
angle. Our hope was to crosscheck and triangulate income data in order to come up 
with a number we felt confident in.  
 

Table 4. Annual Household Income 

 
Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Average reported income from all 
crops  $6,841  $7,516  $26,102  $32,385  $7,649  $2,845  
Average reported income from off-
farm activities $9,373  $1,327  $1,446  $6,800  $1,535  $232  

Total reported gross income $16,214 $8,843 $27,548 $39,185 $9,184 $3,077 
Average range for reported 
household income 

$6,000 to 
$10,000 

$6,000 to 
$10,000 $2,250 to $6,000 

More than 
$10,000 

$6,000 to 
$10,000 

$2,250 to 
$6,000 
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Table 5. Sugarcane Income 
Average percent of household 
income from sugarcane 39% 73% 83% 72% 49% 56% 
Calculated average gross income 
from cane $5,474  $5,359  $24,205  $26,790  $5,915  $2,645  
Net income from sugarcane (without 
premium and if farmers use all 
recommended inputs) $1,106  $2,964  $5,401  $14,607  $1,223  ($372) 
Sugarcane revenue per hectare 
(without premium and with costs of 
all recommended inputs) $360  $431  $411  $1,096  $114  ($189) 
Sugarcane revenue per hectare 
(without premium and without costs 
of inputs) $2,015  $2,086  $2,105  $2,751  $1,769  $1,466  

 
6.1.1. NET INCOME 
We can calculate a farmer’s net crop income by subtracting the costs of 
production from his or her gross income from that crop. However information 
regarding costs of production is notoriously difficult to collect for a few reasons: 
1) farmers often do not recall how much money they spent producing the crop, 
or they never calculated the total spent, and, 2) the units that these costs are 
measured in can be difficult to clarify on the spot in the context of a household 
interview. Additionally, cost data reported in a variety of units can be very 
difficult to analyze. For example, in Paraguay, cane producers pay laborers by 
the row to weed, and by the tonne to harvest. Soil amendments are measured in 
kilos and seeds are measured per unit but only purchased every 3rd year.  

 
Instead of gathering this information from each farmer we interviewed, we 
decided it would be best to get information regarding costs of production from 
the producer organizations. Many of the POs that we worked with have 
thorough records of the average costs of production each year and provided 
this information to us in Excel spreadsheets. Many of these organizations 
contract with labor and input providers to pass on a lower price to their 
producer members. 
 
Image 1 below shows the average net income per hectare for the farmers we 
interviewed by subtracting the costs of production (as reported by the producer 
associations) from the gross income (average yield multiplied by average price). 
This average cost per hectare figure assumes that farmers pay for and use the 
recommended amount of labor and inputs. However, in many cases, farmers 
cannot afford to use the recommended amount of inputs, and cannot pay for as 
much labor as they might like. For this reason, our calculated net income per 
hectare is likely a low estimate. For example, in Table 5, “Sugarcane Income”, 
Montillo has a negative average net income and net income per hectare; it is 
more likely that the farmers do actually profit from their cane, they just lower 
their costs of production by using less than the recommended amount of inputs. 
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This then can lead to reduced yield, and subsequently lower capacity to hire 
labor and use inputs, creating an ongoing negative cycle. 
 
There are many costs associated with growing cane. An estimate of the primary 
costs of production (as provided by the producer organizations) is summarized in 
Table 6 below.  

 
 
Table 6. Estimated Costs of Production per Hectare (based on 71 tonne/hectare 
potential yield) 

Service/Input Approximate Cost per Hectare (USD) 

Tractor service for soil prep2  $103 

Seeds3  $160 

Other planting costs (labor, transport) 4  $42 

Organic chicken manure  $393 

Agricultural Lime  $144 

Manual labor for weeding/fertilization  $224 

Manual labor for harvest  $630 

Transport of cane to mill  $490 

TOTAL COST/HECTARE         $2186 
 
 
 
 
 
 
 

 
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2, 3, 4  preparing the soil, purchasing seeds and planting seeds is only necessary in the years that the farmers 
plant new cane. Because sugar is harvested annually for an average of 3 years planting and soil preparation 
only occur every third year. To get a sense of annual costs we spread the cost of planting and soil 
preparation over 3 years. 
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Image 1. Average Net Income Calculation 
Based on a 38 tonne/hectare average yield for farmers surveyed 

	  	  
	  

*Note that more than 25 percent of the net income per hectare is a result of the 
Fairtrade premium.The Fairtrade premium for sugar is $80 per tonne. One tonne of 
sugar is produced with approximately 10 tonnes of cane. Therefore the Fairtrade 
premium for 1 tonne of cane is $8. All but one of the POs we worked with in 
Paraguay have voted in the producer General Assembly to split the Fairtrade 
premium 50/50 between the PO and the farmer. Each side receives $4 per tonne of 
cane sold to the exporter. There is no Fairtrade minimum price for sugar. The non-
organic Fairtrade premium for Fairtrde sugar is $60 tonne. There is no non-organic 
Fairtrade sugar available in Paraguay at the moment. 
 
With a per hectare net income of $283 per hectare, a farmer could net $1048—the 
national rural poverty line—with just under 4 hectares of sugar cane. He/she could 
meet 200 percent of the national poverty line with 7.75 hectares of sugar cane. With 
better yields, farmers would need less land to meet these poverty lines.  

	  
6.2. PROGRESS OUT OF POVERTY INDEX 

As part of this study, the Food Lab worked with the Grameen Foundation to 
create a Progress Out of Poverty Index (PPI) for Paraguay. The PPI is a country-
specific poverty measurement tool designed and managed by the Grameen 
Foundation. It is made up of 10 statistically relevant questions. The respondent’s 
answers to the questions produce a score that can then be used to determine 
the likelihood that the respondent’s household will fall below specific poverty 
lines. 
 
Please see Appendix A for the Progress Out of Poverty Scorecard and Look-Up 
Table for Paraguay. This document outlines the specific questions that were 
incorporated into our survey as a part of the PPI. 
 
 
 
 

Avg. 
yield: 38 
tonnes/
hectare 

Avg. price 
per tonne: 

$49+$4 
premium 

GROSS 
INCOME 
$1938/
hectare 

Costs/
hectare: 
$1655 

NET 
INCOME 

$283/
hectare* 
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Table 7 shows the average percentage of farmers likely to fall below 200%, 
150% and 100% of Paraguay’s national poverty line.vii 
 

Table 7. Poverty Likelihoods 

 
Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Percent of farmers likely 
to be below 200% of 
the national line ($2196 
annually) (PPI) 35% 51% 52% 56% 41% 51% 
Percent of farmers likely 
to be below 150% of 
the national line ($1647 
annually) (PPI) 23% 34% 37% 40% 27% 36% 
Percent of farmers likely 
to be below 100% of 
the national line ($1048 
annually) (PPI) 10% 15% 18% 19% 12% 18% 
Percent of farmers likely 
to fall below the $2.50 
(2005 PPP) per day line 2% 4% 5% 4% 3% 5% 

  
 
Graph 1 shows the farmers’ likely income based on their poverty likelihood as 
calculated with the PPI 
 

Graph 1. Farmers’ Likely Income Based on PPI Poverty Likelihood 
 
Key: 
BLUE: Percentage of Farmers Likely Earning Less than $1,048 (100% Poverty Line) 
RED: Percentage of Farmers Likely Earning More than $1,048 and Less than $1,647 (150% Poverty Line) 
GREEN: Percentage of Farmers Likely Earning More than $1,647 and Less than $2,196 (200% Poverty 
Line) 
PURPLE: Percentage of Farmers Likely Earning More than $2,196 

 
	   

0% 20% 40% 60% 80% 100% 

Benjamin Aceval 

CORA 

Independencia 

Iturbe 

Manduvira 

Montillo 
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While we did find statistically significant correlation between the PPI poverty 
likelihoods, it was not as strong as we expected. PPI poverty likelihoods should 
be highly correlated to income data since an income level defines a poverty line. 
Income and poverty levels for farmers with less than 2 hectares correlates 
positively, but the data do not correlate strongly for the entire sample, and not 
at all for large farms. After consulting with the PPI developer, we agree that the 
lack of correlation between this PPI data and the income data we gathered 
could be due to the quality of the income data collected, the relevance of the 
PPI to this specific population, or both. 
 
Graph 2. Gross Per Capita Income Compared With Farmers’ Percentage 
Likelihood To Fall Below 100% of The National Poverty Line (according to PPI) 

 
Graph 3 shows some correlation between income as reported within a specific 
range and poverty likelihoods as calculated by the PPI. 
 
Graph 4 shows subtle correlation between gross income as reported by the 
farmer and the PPI score 
 
 
 
 
 
 
 
Graph 3. Income Range Compared to Poverty Likelihood 
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Graph 4. Gross Income Compared to Percentage Likelihood to Fall Below 100% 
Poverty Line 

 
 
We found some correlation between the assets that we measured as part of the 
original survey and those that are chosen as statistically correlated to poverty 
likelihoods and therefore chosen for the PPI. The PPI relies heavily on household 
assets to measure poverty likelihoods 
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PPI Assets- floor material, type of drain, transportation, number of bedrooms in 
home, kitchen cooking fuel, and washing machine. 
 
Food Lab Assets- Electricity, running water, communication device (radio, 
phone, TV), livestock, and farm equipment.  
 
Graph 5. Poverty Likelihood contrasted with Food Lab Asset Score 
	  

  
 

6.3. FOOD SECURITY 
To track food security status, the Food Lab chose to use the Months of Adequate 
Household Food Provisioning (MAHFP) approach developed by the Food and 
Nutrition Technical Assistance Project (FANTA). The MAHFP is widely accepted as a 
good measure for food security in agricultural communities who tend to receive 
income around the harvest, which may be just once or twice a year. This can often 
lead to lean months when the farmers have little or nothing to eat.  

 
Table 8.  Food Insecurity  
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Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Percent of farmers reporting one or 
more months of inadequate access to 
food 24% 6% 24% 0% 54% 26% 
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Levels of food security vary widely across the 6 POs. Our data does not provide us 
with a clear explanation of why some POs suffer more food insecurity than others. 
There is, however, some correlation between average reported gross income and 
food security. See Graph 6.  

 
In 2012, the POs we studied reported only 9% food insecurity. 

 
 
Graph 6. Gross Income contrasted with Food Security 

 
 
 
 
 

6.4. PRODUCTIVITY  
During our 2012 survey, farmers reported an average yield of 53 tonnes per hectare 
for the 2011 harvest. This past production year, due to severe drought, the harvest 
yielded 38 tonnes per hectare on average.  
 
Fairtrade International (FLO) reports that organic sugarcane yields 40 tonnes per 
hectareviii—all of the sugar produced by farmers in this study is organic. 
Conventional sugarcane can yield up to 200 tonnes per hectare, but worldwide 
most agree that an average production is 60-70 tonne per hectare. The average 
yield for the top 5percent of producers in this study is 71 tonnes per hectare. We 
suggest this figure as a reasonable potential yield for smallholder, Fairtrade, organic 
cane producers in Paraguay.  
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Table 9. Productivity 

 
As is evident from Graph 7 below, yield is determined in some measure, by farm 
size. Our data shows that larger farms enjoy higher yields. 
 
Graph 7. Yield contrasted with Farm Size 

 
 

 
6.5. BEST PRACTICE ADOPTION 
As part of organic and Fairtrade certification, the Paraguayan sugar cane farmers we 
studied have been encouraged—through training and through certification 
requirements—to adopt a suite of best practices that are believed to increase yields 
and in some cases, to reduce environmental degradation. 
 
Table 10 outlines 5 widely accepted best practices for increasing sugarcane yields 
and/or profits. 
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Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Average yield 
40 
tonnes/ha 

42 
tonnes/ha 41 tonnes/ha 

48 
tonnes/ha 

36 
tonnes/ha 

30 
tonnes/ha 

Percent of farmers 
who perceive last 
year's harvest as 
“average” or 
“good” 70% 5% 28% 52% 84% 88% 

• Iturbe 

• Independencia 

• CORA 

•Manduvira 

•Montillo 

• Benjamin Aceval 
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Table 10. Best Practice Adoption 

 
The series of graphs below contrast a few of these best practices with yield to test 
the assumption that they do in fact lead to increased yields for these farmers. For all 
3 practices graphed, there is a positive correlation, albeit subtle in some cases. 

 
Graph 8. Crop Rotation contrasted with Yield 
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Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Rotation of crops 12% 94% 38% 82% 34% 19% 

Use of fertilizer 100% 90% 74% 59% 86% 42% 

Use of cover crop 18% 96% 44% 24% 40% 13% 

Use of a business plan 82% 49% 79% 41% 99% 94% 

Soil Test 65% 6% 18% 29% 46% 12% 

TOTAL practice adoption average 55% 67% 51% 47% 61% 36% 

• Iturbe 

• Independencia 

• CORA 

•Manduvira 

•Montillo 

• Benjamin Aceval 
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Graph 9. Fertilizer Use contrasted with Yield 

 
 
 
Graph 10. Use of Cover Crop contrasted with Yield 

 
 

 
We also looked for evidence as to whether a producer organization offering 
inputs such as fertilizer led to increased use of fertilizer. Graph 11 shows a strong 
correlation between these two variables. 
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Graph 11. Fertilizer Use contrasted with Fertilizer Offered by PO 
 

 
The survey also measured whether or not producers had adopted a number of 
environmental practices. See Table 11 below. Many of these practices are 
requirements for organic and Fairtrade certification. 

 
 
Table 11. Environmental Practices 

 
Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Percent of farmers 
adopting soil 
conservation practices 24% 0% 3% 35% 21% 72% 
Percent of farmers with 
riparian buffer 100% 93% 100% 100% 86% 100% 
Percent of farmers who 
leave cane residues in 
field instead of burning it 94% 100% 100% 100% 98% 100% 
Percent of farmers with 
land set aside 35% 42% 72% 47% 26% 61% 
     -Of these farmers, 
percent of farm set aside 
for forest 25% 8% 6% 16% 14% 11% 
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6.6. TRADING RELATIONSHIPS 
6.6.1. Because this survey was designed for the household level, it measured 

the trading relationships that the farmers maintain with the POs rather than 
the relationships between the POs and the mills, the POs and the exporters 
or the mills and the exporters. 
 
At the household level, trading relationships look very strong. Table 12 
displays the data collected around PO to producer trading relationship. 
 

Table 12. Producer Association and Producer Trading Relationships 

 
Producer Organization 

 

Benjamin 
Aceval CORA Independencia Iturbe Manduvira Montillo 

Do you feel like the organization 
is well managed? 100% 98% 100% 88% 98% 99% 
PO services reported as 
available to producers: 

           -Access to inputs 100% 81% 0% 0% 91% 0% 
     -Technical Assistance 47% 44% 100% 29% 99% 6% 
     -Tractor Service 94% 90% 100% 98% 97% 100% 
     -Market Information 53% 8% 13% 6% 25% 99% 
     -Transport 0% 44% 0% 0% 80% 83% 

 
Qualitative data collected informally through conversations with PO 
leaders, Fairtrade International staff, exporters, and producers reveals that 
in the case of CORA, Iturbe and Independencia, relations between POs 
and one of their exporters are stressed.  
 
In the past, the exporter has distributed the Fairtrade premium to the POs 
in December and May. (In Paraguay, the Fairtrade premium is distributed 
50/50 between the PO and the farmer. This is voted on democratically at 
the General Assembly of producers.) For the past year, the POs and 
producers who sell their cane to this exporter have not received any 
premium payment. This is approximately ¼ of their sugarcane income that 
they have not yet received. We are unsure of the reason for this. 
Representatives at FLO told us that an explanation may be that retro-
certification allows the exporter to purchase the Fairtrade, organic sugar at 
the organic price and pay the premium up to a year later for the portion 
they were able to sell as Fairtrade sugar. This eliminates some of the risk 
the buyer faces. Because the sugar market is volatile, and sugar is only 
harvested for a few months each year, it can be hard for buyers to predict 
demand for Fairtrade sugar. In some sense, retro-certification passes this 
risk up the supply chain to the producers. 
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Representatives at Fairtrade International told us that retro-certification 
could work for both exporters and producers if exporters agree to buy at 
least some portion of sugar as Fairtrade and purchase the remaining 
portion with the option of retro-certification. These representatives also 
believe that 3-way contracts between exporters, mills and POs could 
strengthen these trading relationships and benefit all. Currently contracts 
exist only between the mill and the exporter. These contracts are private 
and not available to the POs. 

 
6.7. GENDER 
Only 10 percent of the heads of household that we interviewed for this survey were 
women. From Table 12 below you can see that women produced slightly higher 
yields on average, reported 10% less food insecurity, and enjoyed higher profits per 
hectare. Women’s reported access to services such as credit and technical 
assistance were in line with that of the men. 
 

Table 13. Gender Comparison 

Gender of head of 
household 

Average 
yield 
(tonnes/ha) 

Percent 
reporting 
food 
insecurity 

Poverty 
Likelihood 
(100% 
Nat’l. 
Poverty 
Line) 

Avg. 
profit per 
hectare 
(w/out 
premium) 

Percent 
reporting 
access to 
credit 

Access to 
technical 
assistance 
(avg. # of 
trainings 
yearly) 

Man 37 30% 15%  $203  96% 2 

Woman 39 19% 17%  $270  96% 2 

 
 

6.8. QUALITATIVE DATA COLLECTION: MOST SIGNIFICANT CHANGE 
 

The 2013 Smallholder Sustainability 
Assessment administered to these 
Paraguayan sugarcane producers contained 
one question for which we requested a 
qualitative response. The farmers were asked, 
"In the last five years, what were the most 
significant changes in your way of life in 
relation to the production of sugar cane?” 

 
 
 
 
 
 

“In recent years, sugar cane has 
been the most profitable crop for 

us and for this reason we have 
increased cultivation.” 



	  
27 

 
Six percent of the producers chose not to respond to the question. 

 
Of those who responded, 5 percent reported that they had not experienced any 
change in the last five years. Whereas, 95 percent reported some form of benefit. 

 
Improved yields and better prices were the most frequently cited change. Eighteen 
percent of the respondents specifically mentioned improved yield. 
 
 
Nearly 40 percent of respondents explicitly mentioned better prices as a significant 
change, with farmers mentioning how sugarcane has become their most profitable 
crop. 

 
 
Six percent of the producers reported that, 
while revenue from sugarcane has grown, 
much of it has been offset by an increase in 
the cost of living. 
 

 
Four percent of farmers explicitly 
indicated that they have expanded land 
for cultivation of more sugarcane, and 
some mentioned that there is more 
excitement and enthusiasm about 
sugarcane among area farmers.   

 
A few individuals responded mentioning 
specific outcomes due to better prices 
and increased yields, but most simply 
stated that they had enjoyed an 
improved quality of life. Education and 
housing improvements were the 
second-most mentioned. Four 
respondents specifically mentioned 
food security. 

 
In 2012, our survey methodology contained considerably more qualitative data 
collection methods such as key interviews and focus groups. This process was 
relatively expensive, yet it allowed insight into the system and provided invaluable 

“Through the formation and 
certification of the producer 

association we have been able 
to get a better price for the 
raw product and collect a 

Fairtrade premium.” 
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contextual information that allowed the Food Lab to revise the methodology for the 
second round of data collection.  

 
 
	  
7. SUMMARY 

As we review the abundance of data collected through this study, and presented 
here in this report, a few stories begin to emerge. The stories have gaps and lack 
the thorough explanation we’d all like, but they are true stories. And fact, unlike 
fiction, is often incomplete. 

 
As a whole, this data suggests that most of these farmers are experiencing a decent 
quality of life. They have high assets and relatively good income. Land ownership is 
the norm and 43 percent of farmers said they were able to set aside money to re-
invest in their farm last year. Still the PPI suggests that 47 percent of farmers are 
likely to fall below the poverty line, and 29% of farmers experience 1 or more 
months of food insecurity each year. This is cause for some concern. 
 
Farmers are highly dependent on the Fairtrade premium. It amounts to 25% of their 
net income from cane. For some farmers, these premiums are not as dependable as 
they have been in the past. This poses some risk. 
 
And these producers are experiencing very low yields—53% of the potential. We do 
not have the data to pinpoint exactly why this is, but we do know that severe 
weather has had an impact on yields in the last years. Low rates of fertilizer 
application—50% of desired amount—could also be an explanation for this. 
Seventy-one percent of farmers report that they cannot afford to buy the amount of 
inputs they would like to use. We found some correlation between the amount of 
fertilizer used and yield. 
 
These findings raise some questions: 

• Why are producer households experiencing so much food insecurity? 
• If farmers were able to apply the amount of fertilizer they desired, would 

yields increase? 
• If yields increased, would incomes rise? 
• If incomes rose, would assets improve and food security improve? 

       
The same questions can be asked for adoption of best practices. For example, if 
farmers used more soil conservation practices would their sugarcane be more 
productive and more resilient to severe weather, leading to increased yields and 
potentially higher incomes? 
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These questions are opportunities for further exploration and they are a large part 
of the value of supply chain performance measurement. This exercise has not only 
provided us with an understanding of this production system, and a snapshot of 
who the sugar cane producers are, but also an opportunity to use the data as an 
entrée into the supply chain to make more informed inquiry into the types of 
changes that will strengthen the sustainability of this supply, thereby improving the 
lives of the smallholder producers. 
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