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Executive summary 
Trade in small-holder farmers’ produce until the first collection point is called the first mile, the paper 
trail is the administrative system behind a product. Smallholder farmers’ administration is usually 
paper-based. To trace coffee and cocoa produce back to its origin is complicated in remote regions 
due to lack in (digital) infrastructure. The project is set-up to digitize information on agricultural 
processes and product trade at small-holder farmers’ level for improved information transparency. 
Utz trains farmers in sustainable production practises in the field, obtaining digital field information 
using smartphones provides multimedia data-entry for further analysis. Supply chain transparency 
improves by linking the farmers’ data on coffee and cocoa to the respective trade chains.  
 
Coffee (Flores) and cocoa (Sulawesi) travels long distances changing hands three to four times before 
reaching the first processing and/or warehousing facilities. There are six types of traceability systems, 
process and product traceability is mainly digitized with regards to the project. Process traceability is 
related to all agricultural production processes from planting to harvest, including digitizing the Utz 
Code of Conduct. Utz Indonesia is interested in digitizing the certification administration to improve 
working processes for field staff, to send the information to auditors of certification bodies before 
field visit and to be able to provide aimed feedback based on a lead-farmers track record. In the first 
phase Utz staff will enumerate the certification process, on the long term lead-farmers collect the 
information. Utz uses the Goods Inside Portal to keep track of sustainable production from members 
and is also used for sales, currently the produce is traced until certificate-holder level. Utz would like 
to have product traceability until farm level. Different traceability-levels in the Chain of Custody are 
identity preservation, segregation and mass balance. Identity preservation means that the farmers 
can be linked back to a specific batch of produce. Segregation involves having a separate production 
line with the distinction between sustainable and conventional produce. Mass balance involves 
further processing of the product and mixing conventional and sustainable. 
 
Data exchange for certification exchanges between the farmers, the certificate holder, the 
certification standard and certification body. Digitization improves communication and data 
exchange. Enumerators collect the information, Utz Indonesia and the certificate holder verify the 
data collected internally, the certification body certifies a farm based on the information and a field 
visit. Different software applications, including smartphones, are available with regards to digitization 
at small-holder level. The three main categories are generic survey builders, applications focussed on 
specific agricultural topics and product traceability applications.  
 
Akvo FLOW is used as a generic survey tool for many sectors in remote regions, including agriculture. 
The current version is ready for digitizing the certification process, however the geoshape 
visualization needs improvement. The two specific issues are that geoshapes are not displayed on 
the larger map in the dashboard after zooming in into a specific region, next to that are colour 
indicators useful with regards to specific geoshape questions. A recommendation is to display 
agricultural information based on specific indicators, like water quality, PH or nutrients. These 
indicators can be measured with Caddisfly, an Akvo app which is linked to the FLOW survey builder. 
 
In short, FLOW is suitable for digitizing agricultural process and linking it to specific produce, but 
more experience is needed with pilots in trade chains with regards to digital product traceability on a 
case to case basis. Implementation of RFID hold future potential, however more research is needed 
on the practical implementation. The main issue with the barcode scanner is not the technology 
itself, but the sustainable implementation of electronic registration in an organized food quality 
management system. Implementing a barcode registration system is possible, however Farmers need 
management training next to  a device and FLOW training. Coffee and cocoa bags are not sealed 
entities and can be traded off the truck, which means a losing investment done on a specific bag of 
produce. 
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Chapter 1 Research introduction and background  
 

1.1 Introduction 
Many tropical commodities are cultivated in Indonesia and shipped all over the world. The way global 
supply chains are organized has an enormous impact on the quality of lives of millions of people.  
Many certification standards have been developed over the past twenty years to train farmers in 
sustainable practises and to keep track of sustainable products in the supply chain. The participants 
in the supply chain keep track of sustainably produced coffee and cocoa by separating it from 
conventional produce in the warehouse production line.  
 
The information about small-holder farming processes and quality management is often paper-based 
if famers are organized by a trader or a cooperative for export production. The internal control 
system (ICS) is the documentation of product and quality management. The data is collected on 
paper and locally stored in cabinets, often only accessible for management and certification auditors. 
Auditors review the production sites and review the administration locally, next to that is a sample of 
farmers is audited for group certification. An audit can take up several days or multiple auditors with 
larger organizations. The auditors time is too limited to digitize the information obtained after each 
visit at the farmer groups and the certificate holder. The certificate is needed to enter the market for 
environmental friendly and sustainably produced coffee and cocoa. Another challenge is to link 
certification information to a product when traded after the harvest.  
 
These are current day practises for most auditors, farmers and farmers groups in tropical commodity 
production and trade. The goal is to optimize data collection in the first part of the supply chain, 
between production and collection in the first warehouse, also called the First Mile. Akvo wants to 
develop the smartphone application FLOW1 in order to obtain digitized information about coffee 
farmers on Flores and cocoa farmers in Sulawesi. The main goal is to digitize the Utz certification 
standard, next to that to track and trace coffee and cocoa in the supply chain.  
 

Background 
Akvo FLOW is a tool to digitize surveys for improved data collection. There are two components in 
FLOW: an online Dashboard and a smartphone app. The online dashboard has several functions. 
Main functions are creating surveys, managing the different phones, assigning the surveys to specific 
phones, receiving the data back, to do basic analysis and to create reports. The smartphone 
application which is used in the field to obtain the data and to store this on the SD card.  
 
FLOW can be used to obtain data at farmers’ level. The information can be exported for analysis or 
data can also be shared other actors in the supply chain to improve information transparency. 
Basically this means that information obtained at farmers level can be send to auditors beforehand, 
so that auditing time can be reduced. To link farming information to a specific batch of products 
enables a digital traceability system, which means information can be compared to compliance with 
a certification scheme . The long term goal is to develop the app further for small-holder farmer 
development, to extend the application for cross-commodity usage and across certification 
standards.  
 
The Utz certification standard is called the Code of Conduct, also known as ‘the Code’. Utz provides 
training to lead-farmers and traders/cooperatives to comply with the Code. The verification and 
administration process for tracing specific product information in the chain is called the ‘Chain of 
Custody’ (CoC). Tracing back information on a specific batch of produce is also called the paper trail. 

                                                           
1Name of the smartphone app, originally derived from the abbreviation Field Level Operation Watch. 
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Utz also has he leading digital traceability system in sustainable coffee and cocoa called the Good 
Inside Portal (GIP).2 This portal can trace digital information back until the level of the chain actors 
which holds the certificate. Currently Utz provides training and certification on the level of the 
certificate holder, but is interested in base-line information from the farmer groups. 
 
The research objective is to evaluate FLOW as a data collection tool for certification compliance, and 
to have an information system to a track and trace coffee and cocoa in Indonesian supply chains. Utz 
organizes training in sustainable practises at farm level, sets the certification standard and provides 
track and tracing services. The SNV foundation is an international NGO in the development sector, 
working together with Utz in the field. Akvo is executing several pilot project in agriculture to obtain 
digitized information on farmers’ developments and practises with FLOW. 
 

1.2 Research aim and questions 

Problem statement 
Lack of knowledge at the Akvo on day-to-day practises in small-holder farming, certification and 

organization management in coffee and cocoa supply chains with regards to functional development 

of FLOW for improved supply chain transparency. 

Research objective 
The research objective is to gain insight on small-holder farming, certification, traceability systems in 
supply chains regarding functional development of Akvo FLOW for improved supply chain 
transparency.  
 

Main- and sub questions 
Main question 
What are the main features and functionalities that Akvo FLOW needs to have to be an effective 
track & trace and certification management tool for development and to improve information 
transparency at small-holder farmers’ level in coffee and cocoa value chains? 
 
Sub-questions 

1. Who are the different actors in the coffee and cocoa supply chain? 
2. What is the information flow between actors on sustainability practises in the coffee and 

cocoa value chain? 
a. What are key information needs in the cocoa and coffee sector with regards to value 

chain development?  
b. How is this information collected with regards to track & trace systems and 

certification standards? 
3. How are IT information systems currently organized in value chain development and 

management, and which tools are available? 
4. What feature adaptations does FLOW need to be an effective tool for track and tracing in 

coffee and cocoa value chains? 
5. Who are other possible first users of Akvo FLOW as a track and trace tool in the agricultural 

sector? 
 
 
 
 

                                                           
2Utz Traceability services, version 4.0 July 2015, 
<https://www.utzcertified.org/en/traceabilityservices/traceability-services> [accessed 5-8-2015] 

https://www.utzcertified.org/en/traceabilityservices/traceability-services


10 
 

1.3 Methodology 

Research design and methods 
First a desk research will be executed. The main topics researched for this report are: 
-small-holder farming, information and organization structures 
-production in cocoa on Sulawesi & coffee on Flores, Indonesia.  
-certification standards 
-traceability systems 
-value chain development and technological development (IT).  
 
Literature research is conducted. Food quality management literature is used as a theoretical 
framework for analysing agricultural traceability systems. Akvo’s internal documents is researched 
for background information on the pilot project. In-depth semi-structured interviews are conducted 
with key-actors in value chain development or traceability systems. These are people that work with 
or are familiar with FLOW. Doing interviews provided the opportunity to collect in-depth information 
on technological needs which are based on practical problems in the field. These interviews were 
conducted via Skype with actors located all over the world. During the project a blog is written on 
track and trace systems in agriculture. 
 

Deliverables 
Akvo and Van Hall Larenstein have different names and different needs as deliverables/reports. 
Below a table is given to indicate the different reporting styles to each organization.  

 

1.4 Definition of concepts 
Actors (Supply Chain Actor) 

Actors are the people and organization behind each step in the supply chain. The actor can be 
immediately involved with the product itself or can be a part of the support system in the supply   
 
Audit 
Obtaining information to review if farmers comply to a certification standard. Internal audit see 
Internal Control system.  
 
 
 
 

Format Akvo Foundation Format Van Hall 
Larenstein 
University (VHL) 

What and why? 

Collection of work done: 
 

Thesis report 
-interviews (annex) 
 
-literature research/ 
-market research 

Interpretation and research on the work done for 
the Akvo foundation. Thesis report is document 
format given to VHL. 
 

Blog Column  Two blogs are written for Akvo. The blgos will be 
formatted into a column for VHL. 

recommendations The consult VHL consult: Skype meeting for all interested in 
results from work here. 
Akvo consult: Product team/project managers 
input for thesis project to optimize interpretation 
of information for product development (FLOW) 
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Auditor 
“Qualified person who carries out audits on behalf of and under the responsibility of a certification 
body (see below). According to a sound methodology, auditors collect evidence in order to evaluate 
how well standards criteria are met.”3 
 
Certificate holder 
The organization in the chain (trade organization or cooperative) that ensures that the certification 
standards is in place. The certificate holder assists the different farmers groups in obtaining and 
maintaining a certification standards. The certification expenses are often too high for farmers to 
bare themselves, that is when a certificate holder takes up these costs and gains from an increased 
(sustainability) value of the product.  
 
Certification Body 
Third party organization that conducts audits against the Utz standards or other standards.4 Only an 
ISO accredited third party auditor can verify a certification standard. An auditor can decide if the 
agricultural company/farmers receive a certificate. This is partially based on the internal control 
system, next to that an actual audit is done by physically reviewing the farm. 
 
Certification Standard 
A certification standard is the organization which sets a protocol for farmers and traders. Examples of 
certification standards are Utz, Fairtrade (FLO-International), Rainforest Alliance and EU/USA organic. 
Every year the certification needs to be renewed. Some certifications standards, like Fair Trade (FLO 
International), have a gradual increase in sustainability rules.  
 
Chain of Custody/Code of Conduct 
The set of requirements for registration and administration of produce in a track and trace system 
(see track and trace next page).5 
 
Farmers’ group  
A particular field cultivated and managed by a group of 10-15 people. Utz defines a farmers groups 
by adding the component of professional organization with a shared Internal Management System 
(IMS). The group can be organized in an association or cooperative or managed by a supply chain 
actor (such as an exporter) or another entity.6  
 
Geographical Indicator (GI) 
A speciality product produced according to regional traditions or specifics. Legal specifications can be 
given to regional specialties in order to distinguish it from counterfeits.  
 
 

                                                           
3 Utz Certification protocol, version 4.0. July 2015, 
<https://utzcertified.org/attachments/article/26584870/EN%20-
20UTZ%20Certification%20Protocol%204.0.pdf> 
[accessed 08-10-2015] 
4 Utz Certification protocol, version 4.0. July 2015 <https://www.utz.org/resource-
library/?fwp_search_research_library=certification%20body&fwp_language=english&fwp_audience=farmers&f
wp_main_categories=certification-protocol> p7 [accessed on 14-01-2016] 
5 Utz Chain of Custody, July 2015, 
<https://www.utzcertified.org/attachments/article/26584878/EN%20Chain%20of%20Custody%20Standard%2
0version%201.0%20July%202015+Cocoa%20Annex%20version%201.0%20~.pdf> [accessed 12-08-2015] 
6 Utz Certification protocol, version 4.0. July 2015, 
<https://utzcertified.org/attachments/article/26584870/EN%20-
20UTZ%20Certification%20Protocol%204.0.pdf> [accessed 08-10-2015] 

https://utzcertified.org/attachments/article/26584870/EN%20-20UTZ%20Certification%20Protocol%204.0.pdf
https://utzcertified.org/attachments/article/26584870/EN%20-20UTZ%20Certification%20Protocol%204.0.pdf
https://www.utz.org/resource-library/?fwp_search_research_library=certification%20body&fwp_language=english&fwp_audience=farmers&fwp_main_categories=certification-protocol
https://www.utz.org/resource-library/?fwp_search_research_library=certification%20body&fwp_language=english&fwp_audience=farmers&fwp_main_categories=certification-protocol
https://www.utz.org/resource-library/?fwp_search_research_library=certification%20body&fwp_language=english&fwp_audience=farmers&fwp_main_categories=certification-protocol
https://www.utzcertified.org/attachments/article/26584878/EN%20Chain%20of%20Custody%20Standard%20version%201.0%20July%202015+Cocoa%20Annex%20version%201.0%20~.pdf
https://www.utzcertified.org/attachments/article/26584878/EN%20Chain%20of%20Custody%20Standard%20version%201.0%20July%202015+Cocoa%20Annex%20version%201.0%20~.pdf
https://utzcertified.org/attachments/article/26584870/EN%20-20UTZ%20Certification%20Protocol%204.0.pdf
https://utzcertified.org/attachments/article/26584870/EN%20-20UTZ%20Certification%20Protocol%204.0.pdf
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Individual farm level 
Single farmer owning a piece of land. Cultivation is done by employees.  
 
Information flow 
Exchange of information between the different supply chain actors. 
 
Internal Control System (ICS) 
The internal control system is a way to implement, document and verify internal quality 
management processes. Having an ICS is a requirement for monitoring and certification standards, 
because auditing is difficult without standardized documentation. For farmers this is usually a 
checklist of specifics to comply to certification standard(s). Quality assurance reviews the systematic 
quality management pathways, while quality control verifies ICS and the physical product.  
 
Internal Management System (IMS) 
“A documented system of quality management with the purpose of facilitating an efficient 
organization and management of the group and of ensuring that the group and group members 
comply with the applicable requirements of the UTZ Code of Conduct.”7 
 
Lead-farmer 
The famer that implement and guides other farmers with the implementation of an IMS (or ICS) and 
represents the group. 
 
Non-conformity 
A requirement in the monitoring or certification standard which is incomplete or not fulfilled.8 
 
Monitoring standard 
A monitoring system is comparable to a certification standard, however is reviewed once every three 
years if no non-conformities are detected during the audit. A deadline is given by the auditing body 
depending if there is non-compliance found, which again depends of the seriousness of the issue. 
Examples of monitoring standards are BSCI, ETI-SMETA or SIZA (see annex 10.4) 
 

Small-holder farmer 
To define a small-holder farmer is difficult due to differences in terminology and sizes per culture and 
country. Utz defines a producer as “the person or organization who represents the farm and has 
responsibility for the products sold by the farm”.  
 
Slash and burn 
Farmers are chopping down trees, burning the trees and the grassland in order to have ashes on 
their land. The ashes create a quick release of nutrients to improve soil fertility. These are called 
slash and burn activities. The negative consequences of cutting down trees is water retention, 
disruption of local flora & fauna and the possibility of forest fires (especially on peat soil).  
 
Supply chain management (SCM) 

                                                           
7 Utz Certification protocol, version 4.0. July 2015, 
https://utzcertified.org/attachments/article/26584870/EN%20-
%20UTZ%20Certification%20Protocol%204.0.pdf [accessed 08-10-2015] 
8 Utz Certification protocol, version 4.0. July 2015, 
https://utzcertified.org/attachments/article/26584870/EN%20-
%20UTZ%20Certification%20Protocol%204.0.pdf [accessed 08-10-2015] 

https://utzcertified.org/attachments/article/26584870/EN%20-%20UTZ%20Certification%20Protocol%204.0.pdf
https://utzcertified.org/attachments/article/26584870/EN%20-%20UTZ%20Certification%20Protocol%204.0.pdf
https://utzcertified.org/attachments/article/26584870/EN%20-%20UTZ%20Certification%20Protocol%204.0.pdf
https://utzcertified.org/attachments/article/26584870/EN%20-%20UTZ%20Certification%20Protocol%204.0.pdf
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“Supply chain management represents the management of the entire set of production, 
manufacturing/transformations, distribution and marketing activities by which a consumer is 
supplied with a desired product.” 9 
 
Track and trace 

“Track and tracing” is often used as one concept when looking into agricultural supply chains. 
However there is a distinction in “tracking” or “tracing” a good. Tracking is related to forward 
traceability, in other words to determine the location a product and the following steps to trade a 
product.10 Tracing is related to reviewing the administration per chain actor to verify where a product 
has been.  
 
Transparency 
Quality and organization of trade chains have been put into question due to globalization and 
industrialized agricultural markets. Instead trying to improve cost efficiency from business to 
business, supply chain management enabled agricultural businesses to reduce transaction costs in 
whole trade chains. Transparency is information exchange between actors, which is meant to 
improve cost-effectiveness and efficiency in the value chain.11 
 

Remote sensing 

Remote sensing is obtaining data from a large distance by scanning the earth by satellite or flying 

aircrafts.12 

 

Rfid  

“Radio frequency identification (RFID) is a form of wireless communication that uses radio waves to 
identify and track objects.”13 
 

Value chain 

“Full range of activities required to bring a product (or a service) from conception through the 
different phases of production to delivery to final consumers and disposal after use. Further a value 
chain exists when all of the actors in the chain operate in a way that maximises the generation of 
value along the chain.”14  
 
 
 
 
 
 

                                                           
9 Opara L.U., 2002, Traceability in agriculture and food supply chain, WFL publisher, http://world-
food.net/download/journals/2003-issue_1/V1N1A101-106traceability.pdf [Accessed 7-8-2015] 
10 P.A. Luning, W.J. Marcelis, 2009. Food Quality Management, technological and managerial principles and 
practises. P 316 
11 Opara L.U., 2002, Traceability in agriculture and food supply chain, WFL publisher, http://world-
food.net/download/journals/2003-issue_1/V1N1A101-106traceability.pdf [Accessed 7-8-2015] 
12 Definition remote sensing, google, 
https://www.google.nl/search?q=definition+remote+sensing&sourceid=ie7&rls=com.microsoft:en-GB:IE-
Address&ie=&oe=&gfe_rd=cr&ei=JbaXVtblNMvs-Abc9LvIDA&gws_rd=ssl [ accessed on 14-01-2016] 
13 What is RFID? http://www.impinj.com/resources/about-rfid/ [accessed on 14-01-2016] 
14M4P, December 2014, Making Value Chains Work Better for the Poor: A Tool book for Practitioners of Value 
Chain Analysis, [e-book], available through 
http://aciar.gov.au/files/node/14580/making_value_chains_work_better_for_the_poor_a_to_14413.pdf 
[accessed 11-08-2015] 

http://world-food.net/download/journals/2003-issue_1/V1N1A101-106traceability.pdf
http://world-food.net/download/journals/2003-issue_1/V1N1A101-106traceability.pdf
http://world-food.net/download/journals/2003-issue_1/V1N1A101-106traceability.pdf
http://world-food.net/download/journals/2003-issue_1/V1N1A101-106traceability.pdf
https://www.google.nl/search?q=definition+remote+sensing&sourceid=ie7&rls=com.microsoft:en-GB:IE-Address&ie=&oe=&gfe_rd=cr&ei=JbaXVtblNMvs-Abc9LvIDA&gws_rd=ssl
https://www.google.nl/search?q=definition+remote+sensing&sourceid=ie7&rls=com.microsoft:en-GB:IE-Address&ie=&oe=&gfe_rd=cr&ei=JbaXVtblNMvs-Abc9LvIDA&gws_rd=ssl
http://www.impinj.com/resources/about-rfid/
http://aciar.gov.au/files/node/14580/making_value_chains_work_better_for_the_poor_a_to_14413.pdf
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2. Coffee and cocoa supply chain organization 
More than 500 million small-holder farmers run 80 percent of farmland in Africa and Asia.15 Each day 
consumers rely on the availability of (tropical) commodities like coffee, tea, cocoa, fruits, grains, 
hidden products in cosmetics like palm-oil, shea (butter) or coconut (oil) cultivated by small-holder 
farmers and plantation workers. Coffee is the second most traded product in the world besides 
crude-oil and it’s also the second most popular drink besides water.16  
 
First an introduction is given on supply chain management in agricultural production. Afterwards 
more information is provided on the different supply chain actors (SCA) in coffee and cocoa in 
Indonesia. 
 

2.1 Supply chain management 
Agricultural markets have a wide variety in market organization and supply chain management. A 
supply chain is “management of the entire set of production, manufacturing/transformations, 
distribution and marketing activities by which a consumer is supplied with a desired product”. 17 Value 
chain management is to manage each value addition in every step in the chain. In picture 1 a visual 
overview is given of a market supply chain. The arrows pointing to the right indicate the flow of the 
produce itself, the arrows pointing to the left indicate the money flow. (For a more detailed picture 
about the role of other organizations and infrastructures see annex 10.1) 
 
The lead firms, like Nestlé, Mondelez, Mars and Unilever, are involved in organizing these supply 
chains. Lead firms in the food sector are promoting their behaviour for ethical, safe and sound supply 
chains and products. Most important reason is to secure the (future) supplies, to reduce the costs in 
the chain by improved coordination or to implement improvements in addition of value in each 
chain-step.  The more lead firms are involved with the suppliers in the value chain, the more an 
organization is vertically integrated. Vertical integration means the level of power and coordination a 
lead firm has in a value chain. Picture 2 provides a model on the levels of value chain integration. The 
horizontal axis represents the value chain itself from commodity production (materials) until the end 
use of those materials. The horizontal line indicates the level of company integration.  
 
The degree of value chain integration is different per market and per commodity. A market-model, in 
the left column in picture 2, is where buyers and suppliers meet and agree on a price on the spot. 
These are homogeneous, indistinguishable products, for example maize (see picture 3). In the 
market-place is a low level of coordination. Cocoa and coffee traded via the New York or London 
trading houses are a spot market. Cocoa is traded in futures: due to the shortages companies buy 
future harvests in order to secure supplies. The products are not physically traded at these auctions. 
These trading houses sets the price for most farmers.  

Picture 1 Overview of supply chain in market model.  

                                                           
15 Smallholders, food security, and the environment, 2013, IFAD/UNEP, available at: 
<http://www.unep.org/pdf/SmallholderReport_WEB.pdf> [accessed 01-09-2015] 
16 L. Simons, 2015. Changing the food game, Sheffield: Greenleaf Publishing Limited.  
17 L.U. Opara, 2003. Traceability in agriculture and food supply chain: A review of basic concepts, technological 
implications, and future prospects. WFL Publisher Science and Technology. 

http://www.unep.org/pdf/SmallholderReport_WEB.pdf
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A hierarchy in a market is when all the participants from production to end-use is controlled and 
coordinated from one firm. An example of fully integrated firms are cut flowers: production, 
distribution and auction of flowers is usually organized via cooperatives, so the producer owns the 
supply chain from production to sales.  
 
Organic coffee is balanced between key suppliers and key lead-firms that organize the value chain 
(see picture 3). A short supply chain is when organized farmers directly trade with a coffee house or 
chocolate manufacturer to cut the costs of having additional actors in the supply chain. Quality can 
be improved due to direct relationships with lead-firms. Internet connection has improved 
communication flows between supplier in country of origin and buyer abroad. Coffee and cocoa lead 
firms are interested in more coordination in the supply chain with regards to sustainability and 
securing supplies. Improved data exchange assists more parties in building up an improved 
relationship. 
 
 
 
 

 
Picture 2 Value Chain integration and coordination model  
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2.2 Coffee and cocoa supply chains 
Coffee and cocoa is cultivated across the different islands on the Indonesian archipelago. Indonesia is 
located on the equator, the climate is humid and the soil volcanic is rich in nutrients. Sulawesi is 
classified as tropical humid and Flores has dry season according to the Köppen climate indication.  
 
Rainfall patterns differ per island and per region due to mountainous regions, the wind direction and 
the monsoon season. For example the North of Flores is relatively dry with less than 1.000 mm 
rainfall per year while central mountain regions and the south coast have more than 2.000 mm per 
year. Deforestation caused irregularity in rainfall patterns, water retention in these forests are 
limited. This year more rainforest fires have been reported by the news which are caused by slash 
and burn activities. 
 

2.2.1 Coffee supply chain 
Around 10 million people’s lives are involved around coffee in Indonesia, like seasonal labour, farm 
production, trade or processing.18 Figure 4 provides a simplified version of a coffee production chain. 
The cherry production, first processing (wet and dry), milling and de-hulling are value adding steps in 
the country of production-origin. Decaffeinating, roasting and other processing activities are usually 
executes in other countries.  
 
Each of these chain actors’ function is described in this chapter. The focus is mainly on the producing 

country Indonesia. The first section is about coffee production in Flores, afterwards the first trade 

chain steps are explained to provide a picture on the complexity of a coffee chain. This is mainly seen 

in the number of chain actors, and the number of actors that execute a particular job in the chain. 

Afterwards a general section on secondary processing is provided. On the right side of the picture the 

retail value is indicated in a percentage (this picture of a coffee value chain is an example and does 

not reflect Indonesian price indications). The Freight On Board (FOB) value is determines when 

export duties are paid (see the 

middle of picture 4). The figures 

in picture 4 indicate percentage 

of retail added value of 37 per 

cent in this example. This 

depends also on the costs, for 

these can fluctuate. For 

speciality Arabica coffee (see 

next section) farmers receive a 

premium of 70-80 per cent of 

the value FOB (which means that 

the exporter, factory and traders 

receive 20-30 per cent) which is 

relatively efficient compared to 

other regions. 

Picture 3 Degree of vertical integration in value chains per 

commodity.  

 

                                                           
18 Neilson, J., Labaste, P. and Jaffee, S. (2015). Towards a more competitive and dynamic value chain for 
Indonesian coffee-Working Paper #7. Prepared for the World Bank, Washington DC.  
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Picture 4 Coffee value chain.19 

 
 
 
 
 
 
 
 

                                                           
19 A.Pederson, 2015. Global Value Chains: IT Investment Models for Social and 
Economic Development in Food and Agriculture. Internal Akvo document  
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Primary production of coffee cherries. 

There are about 1.8 million small-holder farming households (2012) cultivating about 1.2 million ha 
coffee in Indonesia in 2011. Coffee is 40% of farm income next to production of other crops. About 
10 million seasonal labourers earn wages in coffee production (estimates made in 2011).20  
 
The main coffee production places are Sumatra, Aceh, Java, Sulawesi and to a lesser extend Flores 
(for detailed information see annex 10.3). Flores coffee cultivation by small-holder farmers will be 
the focus of the Akvo and Utz project in agricultural 
track and tracing.  
 
There are many different coffee varieties, flavours and 
production practises. The two most cultivated coffee 
varieties are Arabica (Coffea Arabica) and Robusta 
(Coffea Robusta), around 85 per cent of coffee 
cultivation is Robusta, the remaining 15 per cent is 
Arabica coffee. Robusta production is concentrated on 
Sumatra. On Flores both varieties are cultivated.  
 
Robusta 
Robusta is mainly cultivated in lower lands with 
altitude ranging from 100m-800m with day-
temperatures ranging between 22°C - 26°C. Robusta is 
mainly cultivated on smaller plots in Indonesia, unlike 
large Robusta cultivating countries like Brazil and 
Colombia. Robusta is sold as unsorted and ungraded 
de-hulled green coffee, which means that the berry 
flesh is removed and the thin membrane. This variety 
is mainly used as a bulk products, known to be 
blended with other types of coffees.  
 
Arabica 
Bajawa Flores is Arabica coffee from Flores known for 
the high quality. Arabica mainly grown on Flores. 
Arabica coffee is grown on smaller plots at higher 
altitudes in mountainous regions, between an altitude  
between 1200-1800 m high in Flores21, with day 
temperatures ranging between 18°C and 22°C. Shrubs 
are often cultivated on small plots. The cherries ripen 
at different stages: unripe green and ripe red berries 
are present on the same plant. These plants are 
manually cultivated, mainly because machines cannot 
access the mountainous regions, secondly picking the 
red berries provides a better quality. So the Arabica 
harvesting period is a period of about 7 months, 
picking berries every 7-10 days. 
 

                                                           
20 Neilson, J., Labaste, P. and Jaffee, S. (2015). Towards a more competitive and dynamic value chain for 
Indonesian coffee-Working Paper #7. Prepared for the World Bank, Washington DC. Page 4 & page 34. 
21 T. Wahyuudi, M.Jati, (2012). Challenges of Sustainable Coffee Certification in Indonesia. Indonesian  Coffee 
and Cocoa Research Institute (ICCRI) <http://www.ico.org/event_pdfs/seminar-certification/certification-iccri-
paper.pdf> [accessed on 10-12-2014] 

Textbox 1 Chasing cats 
The Dutch brought the first coffee 
plants to Indonesia in 1696, the first 
export was shipped in 1711. Coffee was 
sold to lower-class population in larger 
quantities around 1840.  
Indonesians wanted to taste coffee too, 
but that was not possible because all 
coffee was exported to the 
Netherlands. Only coffee to be found 
was in the faecal matter of the local 
civet cat, which was the only resource 
to obtain coffee. 
Nowadays Kopi Luwak coffee is the 
most expensive coffee in the world. 
There are two reasons for the success 
of the Kopi Luwak. One is that the cats 
eat the coffee at the most ripe stage, so 
when flavour is optimal. Secondly the 
fermentation process provides a certain 
flavour to the bean according to 
enthusiasts.  
Civet cat farms are held in Vietnam and 
Indonesia. There are some issues in this 
sector due to its popularity. There are 
many counterfeit coffees available of 
this variety due to the high prices 
fetched for the product. Another issue 
is that some farmers cage civet cats, 
forcing the animals to only eat coffee 
cherries. Critical farmers in this industry 
are not pleased with these practises:  
the quality of the coffee beans are not 
the same when force fed and animals 
are poorly treated. 
(https://en.wikipedia.org/wiki/Kopi_Luwak)  

http://www.ico.org/event_pdfs/seminar-certification/certification-iccri-paper.pdf
http://www.ico.org/event_pdfs/seminar-certification/certification-iccri-paper.pdf
https://en.wikipedia.org/wiki/Kopi_Luwak
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Arabica coffee is sold as semi-dried parchment coffee at the farm gate. 22 This means that the coffee 
is cultivated, fermented, that the cherry skins are removed and that the coffee bean are sun dried 
(see dry processing in picture 4).23 Flores is known for the Arabica variety Bajawa, which is produced 
in low volumes but internationally recognized as high quality coffee.24 Flavours mentioned are 
chocolaty, sweet, fruity and with a slightly citrus aftertaste.25  
 
Pests and diseases 
Arabica is more susceptible for pests and diseases than Robusta. Coffee leaf rust is a major issue for 
Arabica coffee, the coffee berry-borer is a major pest issue with Robusta plants. Several diseases are 
known to affect both plants. In general there are over 900 kinds of insects known that infest coffee. 
 
 
 

Picture 5 Coffee berries’ different ripening stages.26 

 
 
 
 
 
 
 
 
 

                                                           
22 Crop Protection Compendium. Coffea (Coffee) datasheet. 
<www.cabi.org.ezproxy.library.wur.nl/cpc/datasheet/14791/aqb> [Accessed on 21-07-2015 via WUR account]  
23 For a good video on removing cherry skins and sun drying coffee beans watch the video between 7:00 and 
08:09 minutes: https://www.youtube.com/watch?v=CKtM8J2zCy8 [accessed on 30-10-2015] 
24 Neilson, J., Labaste, P. and Jaffee, S.. (2015). Towards a more competitive and dynamic value chain for 
Indonesian coffee-Working Paper #7. Prepared for the World Bank, Washington DC. P18 
25  T. Wahyuudi, M.Jati, (2012). Challenges of Sustainable Coffee Certification in Indonesia. Indonesian  Coffee 
and Cocoa Research Institute (ICCRI) http://www.ico.org/event_pdfs/seminar-certification/certification-iccri-
paper.pdf [accessed on 10-12-2014] 
26Photo by Aulia Rahman, [accessed 07-10-2015] 
https://www.flickr.com/photos/28834651@N07/18410998669  

http://www.cabi.org.ezproxy.library.wur.nl/cpc/datasheet/14791/aqb
https://www.youtube.com/watch?v=CKtM8J2zCy8
http://www.ico.org/event_pdfs/seminar-certification/certification-iccri-paper.pdf
http://www.ico.org/event_pdfs/seminar-certification/certification-iccri-paper.pdf
https://www.flickr.com/photos/28834651@N07/18410998669
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Trade and first processing 

Internationally speaking is the market-organization in coffee weak in Indonesia. Farmers are mainly 
organized in groups in Indonesia. Farmers-groups (Kelompok Tani) are 20-25 people for one group, 
depending on the location the farmer lives. There are village cooperatives in Indonesia, but this 
organizational form is not popular due to the political history. Cooperatives only work when there 
are governmental development programs in running or when a larger international trader 
implements sustainability plans.  
 
 “Sometimes a charismatic or motivated leader is able to autonomously organize labor-sharing days 
or monthly meetings to discuss agronomic issues and problems. Any government extension program 
will deliver technical support through these groups, and private-sector sustainability programs will 
often rely on these groups as the foundation for organizing farmers.”27 
 
The first stage collector (tengkulak) has an important role in the value chain by linking farmers to the 
market. The main reason is that coffee is bulked at village level is that the village collector provides 
farmers with credits for inputs. It is not uncommon for local traders to have multiple functions 
(marketing coffee and credit provision).28 The coffee trading sector in Indonesia is lively: coffee is 
traded via three or four hands before reaching processing mills or exporters due to long distances 
and a challenging infrastructure. Arabica is often sold as semi-dried parchment coffee which is 
further processed at centralized mills, while Robusta is sold as green unsorted beans. The coffee is 
graded, hand sorted (sorting is done multiple times depending on method and quality), bagged into 
the jute bags, stored and finally put into the container.29 

  Picture 6 Map of the Nusa Tenggara region.  
 

                                                           
27 Neilson, J., Labaste, P. and Jaffee, S. (2015). Towards a more competitive and dynamic value chain for 
Indonesian coffee-Working Paper #7. Prepared for the World Bank, Washington DC. P25 &26 
28 J. Neilson, 2008. Global private regulation and value chain restructuring in Indonesian Smallholder coffee 
systems. Cited in text from Bardhan (1989) & Hoff & Stiglitz (1993). World development, Elsevier publishing. 
29 A video on coffee sorting, grading and bagging on Sumatra see: 
https://www.youtube.com/watch?v=NkLwYelLUes  

https://www.youtube.com/watch?v=NkLwYelLUes
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Export/Import  

Cooperatives, are unpopular due to the political history. There are functioning cooperatives, but 
often are these organized by international organizations or companies that are the certificate holder 
(see chapter 3.2.3 information flows when implementing a certification standard). Arabica and 
Robusta coffee from Flores is exported through the port of Surabaya, East Java (indicated in red circle 
of picture 5). Medan and Surabaya account together for 25% of Indonesian export.  The distance by 
road via the islands is over 1419 km long. Coffee grown on Java is also traded via this port. Another 

study concluded that: “a key limitation of using trade data as a proxy for production geography 
includes a neglect of inter-island trade prior to export. This is particularly the case for recorded 
exports from Surabaya, since Surabaya is also a hub for coffee grown in the relatively minor 
growing regions of Bali and Nusa Tenggara.”30 
 
Companies involved in organizing trade chains are Daarnhouwer, Olam International and Ecom 
Agroindustrial (Indocafco in Indonesia). More international companies are establishing themselves in 
Indonesia, a few major buyers for many suppliers for directed export. 
 

Coffee processing and outlets 

Coffee processing can be roughly divided into two main branches: fresh coffee bean roasting and 
instant coffee manufacturing. This can be subdivided into many end markets and outlets: roasted, 
whole bean coffee; grinded coffee; fresh coffee; instant coffee or coffee pre-made liquid machine 
coffee. The main outlets for coffee are at gas station, in supermarkets, coffee bars, the work place or 
coffee for home consumption.  
 
Coffee roasting companies can vary in size and scale. In large scale factories roasting coffee, like Illy 
in Italy, large quantities beans are roasted with a very high production standard. Illy is known for 
their specific coffee blend. An example is that a picture is taken of every bean verify if they have the 
correct shape and colour after roasting31 Smaller scale-roaster, like Peeze the Netherlands, focusses 
on quality and different varieties of coffee. Peeze sells blended coffee and local variety coffees.  
 
The another type of roaster are coffee bars that source their own green coffee in a short supply 
chain, which have their own equipment in the back to roast coffee and treat the coffee as a speciality 
product. Smaller coffee roasters with in shop roasting is a flourishing market in the EU, USA and 

Japan. Coffee roasting in Indonesia ranges from local open fires or kettledrums to state of the art 
factories. 
 
In the past two and a half decades the speciality industry has grown significantly due to these smaller 
coffee roasters. These roasters regard coffee as a high quality: from production, trade, roasting to 
brewing coffee as a final product. Some actors in the industry are focussed on coffee with a 
Geographical Indicator (GI), which is a special status and label for specific regional product. There are 
many distinct local Arabica varieties in Indonesia, due to distinct differences between regions and 
islands across the archipelago. Bajawa coffee from Flores is one example. Next to that has Indonesia 
the lucrative Kopi Luwak speciality coffee (see textbox 1).  
In the recent years the espresso industry is also remarkably growing. Some examples are Nespresso 
by Nestlé, Australian coffee by Mondelez and the demand of Starbucks for speciality coffees. The 
soluble (instant) coffee is particularly popular for the East and South-East Asian market.32 

                                                           
30 Neilson, J., Labaste, P. and Jaffee, S.. (2015). Towards a more competitive and dynamic value chain for 
Indonesian coffee-Working Paper #7. Prepared for the World Bank, Washington DC. 
31 Megafactories, Illy coffee roasting (2012). National Geographic [accessed on 15-11-2015] youtube; 
https://www.youtube.com/watch?v=k3hDNRNremQ  
32 Neilson, J., Labaste, P. and Jaffee, S. (2015). Towards a more competitive and dynamic value chain for 
Indonesian coffee-Working Paper #7. Prepared for the World Bank, Washington DC. 

https://www.youtube.com/watch?v=k3hDNRNremQ
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2.2.3 Cocoa supply chain 
Cocoa supply chains are complex and involve many actors. Currently Indonesia is the third largest 
cocoa producer in the world. 33 In picture 8 provides an overview of the cocoa supply chain. The 
market actors in Indonesia are cocoa bean production, collection/bulking, trading, local processing 
and export.  The market actors outside Indonesia are import, first manufacturing and consumer end-
manufacturing. First manufacturers process the raw cocoa beans into cocoa liquor, cocoa butter and 
cocoa powder. These ingredients, combined with sugar, milk and various other products create 
chocolate known by the end-consumer. Chocolate is made by large scale cocoa manufacturers or 
specialist in the confectionary market. An example of business to business (B2B) products is when 
cocoa butter is used in the cosmetic creams and lotions. 

Picture 8 Cocoa supply chain.34 

 

                                                           
33ICCO, July 2003. Products that can be made from cocoa. [ Accessed on 05-11-2015] 

http://www.icco.org/faq/52-by-products/115-products-that-can-be-made-from-cocoa.html 
34 Chain of Custody + Cocoa annex, July 2015. https://www.utz.org/resource-library/ [accessed on 15-12-2015] 

http://www.icco.org/faq/52-by-products/115-products-that-can-be-made-from-cocoa.html
https://www.utz.org/resource-library/
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Each of these chain actors’ function is described in this chapter. The focus is mainly on the producing 
country Indonesia. The first section is about cocoa production on Sulawesi, afterwards the first trade 
chain steps are explained to provide a picture on the cocoa chain. Afterwards a general section on 
secondary processing is provided.   
 

Primary production 

Cocoa is mainly cultivated by small-holder farmers. There are over 400,000 small-holder farming 
families cultivating cocoa in Sulawesi, like in coffee production on small pieces of land (1.5 ha per 
farmer). Cocoa is the primary cash crop for most Sulawesi farmers, but they also grown rice, maize, 
and other food crops. Less than 10 per cent of total cocoa production is grown on larger plantations 
in Indonesia.  
 
The optimal temperatures to grow cocoa is between 20°C and 30°C 
with an average rainfall between 1500 – 2000 mm per year with no 
fluctuations below 100 mm of rainfall over 3 months. Both coffee, 
cocoa are nutrient demanding from the soil.35 Cocoa grows in pods 
which are grown on a tree. Upon breaking open the pod there is 
white fruit flesh, inside the flesh are the cocoa beans (see picture 

9). The fruit flesh is used to ferment the beans. The cocoa pods are 
harvested when they turn yellow (see picture 9). A two year old 
tree produces two kilogram of cocoa which is 2.000 beans from 80 
pods. The pods grow all over the tree: on the branches but also the 
stem. The pods remain fresh for three weeks after the harvest. 
 
Fermentation of the cocoa is essential to develop the flavour. The 
fermenting differs per technique, but is roughly between 2 to 6 
days. There are many different ways to ferment: simple way is to 
cover the cocoa with banana leafs and leave it for a few days, 
fermentation is better regulated if it is done in wooden boxes. (See 
the textbox on the right about fermentation in Trinitario Cocoa.)  
 
Afterwards the beans are washed, sundried or artificially dried, stored in jute bags in a place free of 
light, bugs and in such a way no moulds will develop. Humidity is one of the major issues in cocoa 
fermentation and storage, especially because Indonesian climate is more humid compared to some 
West African countries.   
 
Indonesian cocoa beans are known for their high fat 
content, beans are mainly used for butter extraction, so 
the focus is high volume, low quality fat beans. The 
Indonesian cocoa industry started to come up in the 
1980. Most of the current trees are over 20 years old, 
which means that production capacity is lowering. 
Often are cocoa production area’s replaced by palm, 
because palm has better revenues and demand less 
nutrients from the soil compared to cocoa (or Robusta 
coffee). 
 

                                                           
35 Crop Protection Compendium, Theobroma cocoa, 
http://www.cabi.org.ezproxy.library.wur.nl/cpc/datasheet/53662/aqb [accessed via WUR account on 10-10-
2015] 

Picture 9  Cocoa pod drawing  

Textbox 2 Speciality cocoa Trinitario 
In Indonesia the Trinitario cocoa 
production technique is used for higher 
quality cocoa. The beans are washed 
between fermentation and drying. Less 
pulp will remain on the bean-shell, the 
beans look more attractive and shells 
are thinner. Tinitario cocoa variety has 
been carefully selected since the 1920’s 
and is known for its high quality.  

http://www.cabi.org.ezproxy.library.wur.nl/cpc/datasheet/53662/aqb
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Next to that are many social issues related to cocoa 
cultivation. The main source of income is based on cocoa 
cultivation on Sulawesi. Farmers have many difficulties 
with the cocoa pod borer, a pest which penetrates the 
outer shell and nestles in the centre of the pod. The best 
way to tackle the cocoa pod borer is by wrapping the 
cocoa in bags, however spraying pesticides is often 
preferred because it is less labour intensive.  
 

Processing, trade and export 

Fermentation is not always done on the farm where the pods are harvested. Local entrepreneurs or 
farmer purchase wet beans and collect these by bike (or 
truck) in small quantities. Credit is provided by some 
collectors to the farmers like in the coffee sector. The 
main collection points are in local towns or markets. There are around 9,000 local collectors and 
1,000 local traders active on Sulawesi (see picture 6). Collectors provide storage, transport and some 
even transport directly to Makassar or sell to larger exporters and processors .The initial collection is 
transported from central Sulawesi to Palu (left green circle in picture 10) by road, in Palu is where 
beans are collected and bulked. Afterwards the beans are transported by truck to Makassar (see red 
circle in picture 10). Only a minority of beans are exported via the harbour in Palu, the majority is 
traded via Makassar.  
 

Import and manufacturing 

The larger exporters are usually only interested in large quantities of Indonesian beans with a high fat 
content. These ‘fat cocoa beans’ are mainly sourced from Indonesia, because the bean variety has 
the right characteristics for cocoa butter manufacturing. There are a few multinational affiliate 
exporters, like Olam and Cargill, that export about 80 per cent of cocoa beans in Sulawesi.36 These 
multinational traders sell to processors and manufacturers. Cargill is also an example of a 
multinational processor, producing the first processed ingredients like cocoa butter and cake. These 
products are often sold separately, for example large tanks of cocoa butter are transported to the 
multinational manufacturers. 
 

2.3 Conclusion 
Coffee and cocoa is traded over long distances, changing hands three or four times before reaching 
the warehouse or processing facility. Indonesia has many different islands, the locations where cocoa 
and coffee is cultivated is remote. Following a product and linking a product batch back to the origin 
is quite difficult. For speciality Arabica coffees a Geographical Indicator (GI) is used, quality selection 
per region and cultivation traditions, however for most of the produce information is lost when 
produce arrives in at the first processing facility. Organizations like Utz are interested in linking the 
information about the supply chain to the customers that buy sustainable coffee or cocoa.  
 
 
 
 
 
 
 
 

                                                           
36 H. Panlibuton, F. Lusby (2006). Indonesia cocoa bean value chain case study. USAID (ACDI/VOCA). [accessed 
on 23-10-2014] https://www.microlinks.org/library/indonesia-cocoa-bean-value-chain-case-study 

Picture 7 Cocoa harvested by farmer 

https://www.microlinks.org/library/indonesia-cocoa-bean-value-chain-case-study
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Picture 10 Transport from central Sulawesi to Palu (over 200km) and to Makassar (850 km). 
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3. Traceability in the coffee and cocoa sector 
“Track and tracing” is often used as one concept when looking into agricultural supply chains. 
However there is a distinction in “tracking” or “tracing” a good. Tracking is related to forward 
traceability, in other words to determine the location a product and the following steps to trade a 
product.37 A good example is the Goods Inside Portal from Utz, the produce in the portal is offered to 
the next customer. Reviewing the history of a product in the administration is called tracing, for 
example is to review if Bajawa Indonesian coffee is from the Flores region.  
 
Tracing is related to reviewing the supply chain process in the administration by analysing what 
stages a product went through. Track and tracing processes are also called a traceability system.  
 
“Agricultural traceability simply refers to the collection, documentation, maintenance, and 
application of information related to all processes in the supply chain in a manner that provides 
guarantee to the consumer and other stakeholders on the origin, location and life history of a product 
as well as assisting in crises management in the event of a safety and quality breach.” 
 

L.U. Opera, traceability in agriculture and food supply chains 
 
Traceability systems are applied for three main reasons. First reason is to comply to legislative food 
safety requirements, also called mandatory standards. The laws of the destination market must be 
applied in the coffee and cocoa chain as a basic requirement to export. The difference in mandatory 
standards between production and destination markets causes trade-barriers, especially for small-
holder famers that are not familiar with the regulations abroad. Another reason for implementing a 
traceability system is to apply additional voluntary standards in order to reach new markets. All 
certification standards, like Utz, Fair Trade or Rainforest Alliance are voluntary standards, 38 created 
to provide additional rules for environmental-friendly production and improved social circumstances. 
The third reason for traceability is to improve supply chain management. Lead firms are interested in 
data to improve cost-efficiency by integrating into the supply chain (see chapter 2.1 Supply chain 
management, picture 2).   
 
First the theoretical framework on traceability systems is explained in chapter 3.1. In section 3.2 is 
the information mechanism between the market and the standards described.39 The organizations 
mentioned in this chapter are in the supporting system of the market chain (chapter 1 picture 1), 
because these organizations do not own coffee or cocoa in the trade chain. The main focus is within 
the project context of certification in the coffee and cocoa sector in Indonesia.  
 

3.1 Traceability systems 
There are six traceability system categories in agriculture: product, process, inputs, pest & disease, 
genetic and measurement traceability. The traceability systems are described in order of importance 
in the cocoa and coffee small-holder farming and trade, with a focus on voluntary standards. 
Examples from the Utz certification standard are used to describe the traceability systems.  
 
Product traceability is tracing the physical product and administration in coffee and cocoa trade. 
Usually is product traceability linked to product recall with a food safety breach. Some voluntary 

                                                           
37 P.A. Luning, W.J. Marcelis, 2009. Food Quality Management, technological and managerial principles and 
practises. P 316 
38In some literature mandatory standards is also referred to as public standards, and voluntary standards as 
private standards. 
39 L.U. Opera, 2003. Traceability in agricultural and food supply chain: a review of basic concepts, technological 
implementations, and future prospects. P102-103 
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standards use product traceability to ensure product history and origin. At production level this 
means basic farm administration, allocating the harvest volume to the correct farmer and paying the 
premium.40 Assuring product certification is done with the Chain of Custody (CoC). Tracing Utz coffee 
and cocoa tracing is done in the Goods Inside Portal (GIP), a portal on selling and buying cocoa which 
comply to all the Chain of Custody rules (for more see chapter 3.2 information exchange in the 
market).  
 
Process traceability is related to the influences from the natural environment on the product. This is 
based on Good Agricultural Practises (GAP), adding value to production sites. GAP examples are 
updating maps of the area41, creating a new crop system42, efficient water usages and irrigation 
systems43, soil and fertility management44 and specific rules on how to treat the product during 
harvest or during post-harvest.45  
 
Inputs traceability is related to the registration of inputs. Inputs determine product growth and the 
environment. Knowing which fertilizers are applied (chemical or natural like manure) determine 
harvest volume and the influence on the natural environment. The natural environment also 
influences production, for example the source of irrigation water must be documented as an input 
for water quality measurements. 46 
 
Important to any kind of agricultural produce is diseases and pests traceability. Indonesian coffee and 
cocoa production fields have reoccurring pests and diseases, for example the cocoa pod borer and 
coffee rust on the leaves. Pests and diseases can be entomological pests, fungi, biotic hazards, 
bacteria, viruses, pathogens, but also larger wildlife can also destroy parts of plantation. Integrated 
Pest Management (IPM) is a way to cope with pests and diseases by taking preventive measures 
where possible. The idea is to use to chemical fungicide or pesticide as a last resort. Utz has a section 
on pest and disease management, next to that there is a Banned Pesticide List of forbidden 
pesticides in the certification standard.47  
 
Genetic traceability is about the registration of Genetically Modified Organisms (GMO’s).48 Genetic 
plant composition and the original materials used to create a GMO. The information needed from a 
supplier is plant composition and original materials used to create a GMO plant (seed) . Anyone using 
GMO planting material must communicate this with Utz according to the certification rules.  

                                                           
40Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical Point G.A. 34-37  
41 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical Point GA 3 
42 A crop system is a pattern of crops in the field. The right mix must be made in order to have optimum yield 
capacity.  
Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical Point G.B. 39 
43 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical Point G.D 108 
44 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical point G.B 44-49 
45 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical point G.B 66- 73 
46 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical point B.B. 67 
47 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889> Critical Point G.B. 50-52 
48 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889>, Critical Point G.B 38 
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Measurement traceability is related to the calibration of measuring equipment based on national 
(Indonesian) or international (ISO) standards. This standard is especially important with regards to 
the measuring equipment of laboratories. The reason this is important in coffee and cocoa trade is 
because samples are send to laboratories to test for the Maximum Residue Levels (MRL’s). There are 
different legal standards for the maximum amount of residue that remains on the product, like 
pesticides and herbicides.49  Each (destination) country for the coffee or cocoa has their own legally 
binding MRL-list. The MRL can only be tested in certified laboratories with the correctly calibrated 
measuring equipment.  
 

3.2 Information exchange in the market 
Traceability systems relevant at coffee and cocoa production level are process traceability, pests & 
disease traceability and inputs traceability. Genetic traceability is mainly important when planting 
new coffee bushes. Beside basic farm administration is product traceability is mainly applied in the 
rest of the chain, especially in processing coffee and cocoa. Different types of organizations support 
coffee and cocoa supply chains information uptake and exchange. The Certification Standards 
develop sustainability standards and train farmers in sustainable practises. The Certification Body do 
independent verification on how the certification standard is applied. Afterwards an analysis on 
certification standards and the certification body is provided. 
 

3.2.1 Certification Standards 
Most certification standards are initiated to provide new compliance criteria on sustainable practises. 
A smaller selection of standards also provide market services in product traceability. Below a 
description is given on popular themes in compliance criteria of the different certification standards. 
Afterwards an overview is given on product traceability in the Chain of Custody.  
Difference between monitoring and certification standards 
 
Compliance criteria 
Many certification standards were initiated over the recent decade, each with a different angle on 
sustainability. The main goal of a certification standard is to develop rules around sustainability 
issues with regards to people, planet and profit; next to that execute these programs by training 
farmers in sustainable practises. The State of Sustainability Initiative (SSI) tracks certification 
standards performance in coffee, cocoa and other tropical agricultural commodities. The SSI report 
indicated the most popular issues covered by the sustainability standards for social and 
environmental issues.  
 
The Utz standard focussing farm development is called the Code of Conduct (the Code). The Code of 
Conduct has several building blocks depending on the type of farm management: multi-plot 
certification, individual certification, group or multi-group certification. Additional rules are added on 
coffee and cocoa production in these standards. The content of the Code itself is divided into four 
blocks: Management, Farming Practises, Working Conditions and Environment. Management is 
related to farmer registration and allocation of tasks to implement the Code. Farming practises 
describe most of the process traceability issues in Good Agricultural Practises (GAP). Some topics are 
overlapping, for example applying pesticides. To have preventive pest and disease management is 
mainly described in Farming Practises, rules of safely applying pesticides is a part of Working 
Conditions, the allocation of agricultural land and environmental protection (so where not to spray 
pesticides) are described in the Environment-section.  
 

                                                           
49 Utz, 2015.  EN – Group Checklist code 1.1, [accessed on 8-11-2015]: 
<https://utzcertified.org/ndp?article&id=26584889> Critical Point G.B. 74-75 
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Chain of Custody 
Some standards provide product traceability as a market service to guarantee that the product 
traded or sold is grown according to the certification standards. The Chain of Custody (CoC) is a 
product traceability system. Each individual chain actor collects and stores data. The CoC is used to 
link up information on product transformation in the supply chain. There are differences between 
certification standards in applying the Chain of Custody, also in linking up different chain parts. The 
common denominator for all CoC is that the sustainable volume coming in equals sustainable volume 
going out.50 
 
Four different levels are possible in the chain of custody: identity preservation, segregation, mass 
balance and book & claim. Identity preserved means that all the produce has individual 
identification, is physically separated, tracked and documented at each stage in the supply chain. 
Identity preserved for Utz means that produce can be tracked back until farmers level. Another term 
used by Utz is Mixed IP, which means that the product can be traced back to a group of farmers in 
the same region. Segregation means product can be identified as sustainability certified, but not 
allocated to a specific farmer or group of farmers. In other words to have a segregated line of 
produce in the warehouse which is certified. 
 
Mass Balance is related to product traceability for manufacturing. The mass balance is only used for 
cocoa (and hazelnuts) manufacturing in the Utz Code of Conduct, due to further processing in basic 
ingredients (see picture 11). For example cocoa liquor, if 100 kg conventional cocoa and 100 kg Utz 
cocoa is pressed in the same production line at the same time half of the volume is Utz. Half of the 
cocoa liquor can be sold as Utz, even though there is a mix with the conventional product.51 So the 
certified produce does not need to be sold with the certificate. The volume reduces at each stage of 
processing. A conversion rate is used to 
calculate the volume in each processing step in 
the cocoa (and coffee) supply chain. Book and 
claim means sustainable production is in place, 
but when selling produce the certification is 
completely separated from the product itself. 
Utz does not use book and claim in the Chain of 
Custody guidelines.52 
 

3.2.2 Certification body 
A certification body, also called a third party 
auditor, verifies the implementation of a 
certification standard and accredits production 
sites, warehouses or factories. Auditors are sent to 
the field in order to verify the standard. Auditors visit primary production places in order to obtain 
data, verify the data against the standard and provide feedback on the performance (to the Utz 
Certification staff). Certification body covers a wide range of standards on which the auditor is 
trained. Auditors need to have extensive knowledge on all the different standards available, to have 
knowledge on multiple sectors in different regions. Multiple standards can be audited at once, but 

                                                           
50 State of sustainability standards initiatives review, 2014. International Institute for sustainable development. 
<https://www.iisd.org/pdf/2014/ssi_2014.pdf >[accessed on 8-12-2015] page 56 & 57 
51 More examples can be found in: 
Chain of Custody standard + cocoa annex, July 2015. [accessed on 28-10-2015] 
52 Book and claim is not used in the Chain of Custody standards by Utz, however it is used in the RSPO standard 
(palm-oil production) which registered in the Goods Inside Portal. 

picture 11 Mass balance in cocoa liquor 

production  

https://www.iisd.org/pdf/2014/ssi_2014.pdf
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that depends on the capacities of the certification body. It can be possible more audits are done in a 
year.  
 

3.2.3 Information flows when implementing a certification standard 
Implementing a certification standard in a field takes at least three to four years. The main reason for 
this is that a field needs to convert from conventional production to sustainable practises. The 
production history is a major part in this conversion, which determines the entry level. In some cases 
the residues of chemical fertilizers and pesticides are still present in the field, which means that this 
needs to be leached out. In some cases field maintenance needs to be improved, for example 
pruning trees or replanting bushes. Training of farmers is needed to get familiar with all the 
sustainable practises. It takes time before all the certification rules are known and implemented. 
Usually the volumes drop in this conversion time, afterwards the volumes are increasing with the 
improved circumstances.  

 
Picture 12 Value chain overview and information exchange on Utz certification 

 
Picture 12 is an overview on the current organizations involved in the certification process with Utz. 
On the left are the market actors of the supply chain represented, on the right the organizations 
involved with the certification process. At the base of the supply chain are the farmers groups. Group 
certification is most often applied in Indonesia. Farmers groups have one lead farmer, he or she is 
also referred to as the ‘individual farmer’ in group certification. An Internal Management System 
(IMS) is set up in farmers groups for internal inspection. The certificate holder is the supply chain 
actor organizing the certificate itself, which is usually the trading organization or exporter contacting 
the Certification Body. Small-holder farmers in group or multi-group certification do often not have 
the financial or managerial means to obtain the certificate. A representative body like a cooperative, 
trading- or export company hold the certificate and the responsibility to implement the standard at 
the farmers.  
 
In total 118 critical control points need to be checked for Utz group certification. There are two types 
of audits, the internal and external audit. The quality manager or certification manager from the 
trading or export company reviews if all the correct measurements are taken with the internal audit. 
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The external audit is done by the Certification body. The auditor is sent to the exporter and the field 
in order to check all critical control points. This is all done on paper. The auditor communicates to Utz 
Indonesia and the certificate holder if famers comply to the certificate.  
 
The Certification Body is the third party auditor; Utz assisting the market is the second party auditor 
and the first party audit is the internal inspection. Especially the third-party is often referred to. The 
idea is that the data collection for the audits will shift in the market chain from the Certificate Holder 
to this individual farmer. This is to obtain digitized data between the individual farmer and the first 
data collection point. Utz Indonesia staff create the surveys based on the Code, follow the FLOW 
training and will do the data collection. In the long term farmers will do the data collection 
themselves. 53 
 
The Goods Inside Portal is not only a certification database, but a trade portal for sustainable coffee 
and cocoa. GIP is the largest sustainable traceability system available for coffee and cocoa. The RSPO 
(Roundtable Sustainable Palm Oil) certification standard uses the GIP too for sustainable trade using 
the mass balance system. Certificate holders offer coffee and cocoa online in the portal for a certain 
volume, quality and price, importers can buy the sustainable volume. Afterwards it is shipped to 
destination country.  
 

3.2.4 Improving certification standards 
Certification standards change over time to improve the information flow and to adjust to the market 
situation. The certification process itself is costly for the certificate holder to apply. The audit itself is 
expensive. High quality producing plots often have two or three standards, often just to reach new 
markets. Plots are audited for different certification standards to reach new markets. Some 
certification bodies are able to audit multiple standards, but often double or triple auditing needs to 
be done every year. Import and export companies have to deal with databases filled with different 
standards, different non-conformities and manage all the different small-suppliers. (the reason why 
most companies prefer to focus on large scale production, less overhead costs. However small-holder 
farmers have a big potential maintaining the natural environment). 
  
The Global Social Compliance program started out as an initiative to equivalence the different 
standards available to smoothen auditing between different standards. Monitoring and certification 
standards formatted as such that it would complement each other rather than contradict. This 
prevents double data collection, double certification and auditing costs. This is also called the 
equivalencing process. 
Public private partnerships, like IDH sustainable trade, are developed to mainstream certification 
standard in trade business and retail (supermarkets). Other organizations, like the Sustainability 
Consortium, provide supply chain research and improvement beyond certification standards.  
 

3.3 Conclusion 
Certification has been a well-established system over the past decades. The market volumes for 
certified production are increasing. However there are a number of issues with certification of farm 
plots. First, well-performing farmers often have multiple certification standards on one farm plot in 
order to reach consumer markets. Depending on the certification body one audit can be done for 
multiple standards, but it is not unheard of that multiple audits are done in one year. The second 
issue is that scientific research is lacking of certification standards improvement on the natural 
environment or social circumstances on site. In the coffee sector some initiative is taken to evaluate 

                                                           
53 Elpido Soplantila, 2015. Utz Indonesia and FLOW. Interviewed by Eline Ditmar Jansse and Nikki Sloan. Skype 
interview Amsterdam, the Netherlands; Canberra, Australia; Jakarta, Indonesia. 13 November 2015  



32 
 

impact, however analysis of certified versus non-certified is not often done and not in every sector.54 
The third issue is that the margins on sustainable cocoa and coffee are getting smaller. Coffee and 
cocoa are the front-runners in sustainable development, more volume is in conversion or already 
certified. However both in the coffee and cocoa driven by the commitment of lead-firms for 100 per 
cent sustainable sourcing by 2020. The volumes sold to consumers for premium price is significantly 
lower compared to production cultivated for the label, which means a lower price is paid for the 
commodity. So the margins of coffee and cocoa are under pressure with additional certification costs 
and increasingly lower market value.55 Questions have been raised on the efficiency and affordability 
of the certification process. Internal audits and external audits need to be done in order to get 
certified, but all the information collected is on paper.  
 
Many actors can benefit of optimized information collection by digitization of production processes, 
product treatment and environmental issues in the first mile. An auditor can verify the critical control 
points beforehand by receiving digital information, so that auditing time on-site can be shorter. With 
digitized information Utz can select beforehand which farmer groups in Indonesia need additional 
training for improved practises. Aggregated data can help scientist do research in the field on 
production practises, or add data for comparative analysis on performance. The next chapter 
provides an overview on the technological development in the agricultural field and what 
opportunities are available to improve the information flows in the trade chain. 
 
  

                                                           
54 State of sustainability standards initiatives (SSI) review, 2014. International Institute for sustainable 
development. <https://www.iisd.org/pdf/2014/ssi_2014.pdf> [accessed on 8-12-2015] page 56 & 57 
55 M.Kuit, Y.Waarts, 2014. Small-scale farmers, certification schemes and private standards: is there a business 
case? CTA Wageningen, the Netherlands. Coffee: P.41, 42; cocoa P.53 
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4. Value chain IT information systems and tools 
There are many opportunities for data collection, data storage/retrieval, data analysis and 
implementing feedback between farm level and the first coffee or cocoa collection point. The main 
benefit of digitizing this process is the same as in any sector: no carbon paper stored away in 
cabinets, digital information is easy to transfer, data retrieval for analysis and data aggregation in 
order to improve regional or national research. The focus for digital data collection in the value chain 
is shifting from the first coffee and cocoa collection point to the farmers in the field. Tools to digitize 
agricultural processes are in rapid development, more process oriented tools are available besides 
digitizing surveys. The focus in this section is on tools available to digitize agricultural processes, next 
to that an overview is given on data collection tools besides FLOW. 
 
This chapter is divided into three sections: environmental monitoring and geospatial analysis; 
product identification technology; and software technology for system integration. Environmental 
monitoring and geospatial technology is used to register information on the natural environment like 
pest and disease traceability, genetic traceability and process traceability. Product identification 
technology is related to product traceability, linking relevant production process information to a 
physical batch of cocoa or coffee. This is followed by an overview on data storage and exchange in 
the certification market and a market overview on data collection tools available for digitizing 
traceability processes. 
 

4.1 Environmental and geospatial technology 
Environmental and geospatial technology is used to map the natural environment and to review the 
coffee and cocoa production processes. Many angles are possible to improve sustainable production 
processes like agroforestry, natural resource management, Climate Smart Agriculture (CSA), Good 
Agricultural Practises (GAP), conservation farming or precision agriculture. In this report the 
distinction is made between soil analysis, production & plant analysis and weather & climate analysis, 
with a focus on general indicators from “The State of Sustainability Initiatives (SSI)” report56 and Utz 
certification standard. Next to that are cocoa and coffee trading companies are interested in yield 
prediction, based on parameters like water management, soil fertility, effective use of agricultural 
inputs. Technologies described below can be divided in two sections: remote sensing and nearby 
sensing. Remote sensing is related to collecting data on a long distance, for example analysing 
satellite data collected via global positioning systems (GPS) systems. Near-by sensing is related to 
data collection near the field, for example taking strip tests.  The focus of these technologies are on 
data collection with (smartphone) technology and the application in remote areas based on 
indicators from certification standards.   
 

4.1.1 Soil analysis 
Soil health is based on soil conservation and soil quality maintenance. Soil conservation is based on 
preserving the soil by preventing soil erosion which is done with proper agricultural maintenance like 
applying terraces and contour farming. Soil quality maintenance is based on the soil acidity (PH), soil 
fertility, soil structure and soil life. In general is soil slightly acidic in tropical regions compared to 
temperate zones, but acidity can lower significantly with long term cultivation of one crop like cocoa. 
Acidic soils causes problems in nutrient uptake like phosphorous and calcium. Applying limestone 
improves alkalinity, however application is costly: truckloads of limestone are needed, transport is 
expensive and to spread the limestone into the field is difficult with limited equipment available. Soil 
fertility is determined by the nutrients available, which has more an immediate effect production 
volume and quality. The macro nutrients are nitrogen, phosphorous and potassium (NPK) the main 

                                                           
56 State of sustainability standards initiatives review, 2014. International Institute for sustainable development. 
https://www.iisd.org/pdf/2014/ssi_2014.pdf [accessed on 8-12-2015] page 70 
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three elements which is taken up by the plant from the soil. 57 The nutrient deficiency can be visually 
inspected: the leafs turn yellow from the middle if lacking nitrogen, or purple on the leaf rims when 
phosphorous in limited (which for example is the problem in coffee production in Vietnam). 
Intercropping nitrogen fixing plants (leguminous plants) is one cultivation strategy to cope with low 
nitrogen levels, next to that fertilization can be done. Chemical fertilization has the benefit of a 
quickly releasing nutrients, fixed on the NPK. Manure is a long-term sustainable solution and slowly 
releases nutrients to the soil. A trained farmer or an agronomist can recognize these issues, however 
is limited to local inspections. Mapping NPK-levels beyond visual inspections by using geo-locations is 
interesting for comparison between farms or even national mapping.  
 
Extensive soil data uptake and analysis is done by ISRIC World Soil 
Information. One way this is done is with the SoilInfo smartphone 
app. The app is used for extensive soil data registration, which 
include issue like organic matter, cation exchange capacity and pH. 
The question lists are based on standards of the Food and 
Agricultural Organization (FAO) 58, a background in soil sciences is 
needed to fill in the question list and next to that is the app in beta. 
A simpler method to analyse the pH-level and NPK levels, which can 
be done by anyone, is using strip tests. The costs of strip tests are 
comparatively low compared to testing in laboratories. Standardized 
tests are available, for example for pH-levels, NPK analysis of a basic 
strip test on water quality (based on five indicators in one strip test). 

   

4.1.2 Plant and crop production analysis 
Many parameters are used to measure plant health and crop 
production systems. The most popular topics covered by certification 
standards (including Utz) are improved biodiversity, GMO prohibition, 
improved water management and to have a list of forbidden synthetic 
inputs. Capturing data on these issues is done in different ways with the current technology 
available. Most certification schemes require an update on maps to indicate farmers location. GPS 
technology improves accurateness of maps. Satellite imagery and GPS is used for many purposes. A 
geo-location is the registration of the longitude and latitude by using a GPS signal. A geoshape means 
plotting a piece of land using that technology. A geoshape can be rendered as a layer in a map when 
importing the data into a GIS program.  
 
Some critical control points in the Utz Code of Conduct can be taken up by mapping geo-lines, geo-
points and geoshapes. One example is to map small-holder farmers production areas. The land 
surface can be calculated by mapping geoshapes, in cocoa a tree count in the field can be indicated 
using geo-points. Analysing production systems can be done using near-by data collection in 
combination with other factors like yield history. Collecting geoshape information is preferable to 
map cultivation strategies and specifics, which can be done using a smartphone-based questionnaire. 
In that respect are drones often used to map larger areas. The main drone types available are 
quadcopters or miniature airplanes. Infrared mapping technology is used for different purposes in 

                                                           
57 The remaining micro nutrients are Sulphur, Calcium, Magnesium Cu, Bo and Fe. Each nutrient has a function 
to plant development, however the emphasis is of soil health is often given to NPK. 
58 A demo of the SoilInfo app based on FAO questionnaires for soil analysis. ISRIC, 2015 http://dev.soilinfo-
app.org/#/data-entry/form/?record_uuid=e4f7ad78-8f27-4a8a-a0ce-
0c20a805da8c&cached=1449588154219&page=2&variant=complete [accessed on 18-12-2015] 
Example project soil analysis and improved agricultural production: http://www.isric.org/projects/geospatial-
farm-fertilizer-analysis 

Picture 13 Example of 
a strip test for water 

quality 5-in-1 
analysis. 

http://dev.soilinfo-app.org/#/data-entry/form/?record_uuid=e4f7ad78-8f27-4a8a-a0ce-0c20a805da8c&cached=1449588154219&page=2&variant=complete
http://dev.soilinfo-app.org/#/data-entry/form/?record_uuid=e4f7ad78-8f27-4a8a-a0ce-0c20a805da8c&cached=1449588154219&page=2&variant=complete
http://dev.soilinfo-app.org/#/data-entry/form/?record_uuid=e4f7ad78-8f27-4a8a-a0ce-0c20a805da8c&cached=1449588154219&page=2&variant=complete
http://www.isric.org/projects/geospatial-farm-fertilizer-analysis
http://www.isric.org/projects/geospatial-farm-fertilizer-analysis
http://www.hach.com/5-in-1-water-quality-test-strips/product?id=7640211609
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mapping production areas, for example drone technology with infrared analysis is used to track 
animal and epidemiological movement through an area. 
 
Pest and disease management can also be done with smartphone technology. A smartphone 
hardware and software application is developed with infrared spectrometers (like the ones on 
drones), but is new and rather expensive ($200 for one kit).59 More interesting is to create a coffee or 
cocoa related library with pests and diseases on the smartphone, so farmers themselves can indicate 
which pest is present in the field, in order to implement corrective actions where needed (see more 
at Smartfarming app in 4.3.1. Data collection).60  
 
Many companies are involved in processing and modelling satellite imagery, drone data and even 
locally collected data for weather and climate analysis. TAHMO (Trans-African Hydro-Meteorological 
Observatory) is the first to venture into weather analysis by implementing local weather stations to 
improve weather predictions for agriculture.61 
 

4.2 Product Identification technology 
Product identification technology is used to indicate the (physical) product location with accurate 
labelling. A label or electronic tag is used to administer product information specifics. In general 
there are three main criteria selecting a tag. The product traceability administration system can be as 
simple as a handwritten paper on a bag of cocoa and coffee with basic information specifics like 
product name, batch and lot number and the price. Barcodes, RFID (Radio Frequency Identification) 
and even QR (quick response) codes are used to digitize information on a product, also called EID 
(electronic identification technology), with EID additional information can be processed like product 
origin, product handling and storage conditions. The main issue is resistance to harsh environmental 
conditions in Indonesia, the tag specifics for information uptake (or even information exchange) and 
the (physical) application in the first mile. 
 
In supply chain management barcode scanners are most often used for product traceability systems. 
The barcode itself is a number, the numbers significance is stored in a separate database. 
Standardized lists of barcode numbers are available, for example Geolocation numbers (GLN).62 
Implementing a barcode system be feasible in an early stages of the project development, because 
barcode system is robust, often deployed and standardized in supply chain management. 
Smartphones are able to read barcodes, but an external Bluetooth barcode scanner scans quicker. 
Some examples of businesses using barcode scanning offline in local regions are Waka Waka63, 
Farmforce64 and Geotraceability (for more see 4.3.1. Data collection).  
 
Not only barcode scanning function is available on smartphones in supply chains, also QR codes are 
being tested for product traceability. QR-code links to a URL (an internet website) and is usually 

                                                           
59 Hardware tool to apply on smartphone for an additional infrared spectrum 
http://www.flir.eu/flirone/content/?id=69420 [accessed 11-09-2015] 
60 Dronesolutions, 2015. Elephants and humans (poachers) can be detected using infrared. See the slides on 
http://www.drone-solutions.nl/news.html  
61 TAHMO, 2015. Local weatherstations placed at schools to collect data for farmers. http://tahmo.org/  
62Global-G.A.P. uses GLN numbers in the search engine, for more see certification databases. 
 ICT in agriculture, 2012. Connecting small holder to knowledge, networks and institutions. The International 
Bank for Reconstruction and development and the World Bank, Washington DC. [accessed on 11-11-2015] P. 
300 
63 Waka Waka, 2015. Asset management tool. Internal documentation Akvo.  
64 Farmforce, 2015. Features used at Farmforce < http://www.farmforce.com/features> [accessed on 08-12-
2015] 

http://www.flir.eu/flirone/content/?id=69420
http://www.drone-solutions.nl/news.html
http://tahmo.org/
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aimed at consumer advertising.65 A pilot is done with QR codes between production-level and the 
first coffee washing stations in Ethiopia. Ethiopia is known for high quality Arabica coffee production, 
but no differentiation is made between farmers on quality. The target group and the needs for 
transparent information on quality differentiation is the same in Ethiopia as in Indonesia, so 
application of barcodes or QR-codes is valuable.  
 

 
 Picture 14 QR-code used for Ethiopian coffee.66  

 
A third tag technology currently upcoming in the agricultural market is RFID. RFID is generally known 
for the electronic strips or stickers that communicate with an antenna (or RFID reader) using radio 
waves. Different kinds of RFID chips are available. Ultra-high frequency (UHF) RFID is used for tagging 
items in supply chains and is cheapest compared to other RFID types.67 There is a difference between 
active and passive RFID tags. Active RFID can take up sensory information (like humidity and 
temperature) continuously and has a reading range up to a 100 meters. Passive RFID tags are only 
powered near a RFID reader and have a short range up to 10 meters. The most interesting feature is 
that RFID can be taken up remotely: no separate barcodes need to be scanned. This makes RFID 
interesting for rapid data uptake and processing. RFID microchip production has become affordable 
over the years, with a price per chip ranging between 0,07 to 0,15$68, but are relatively expensive 

                                                           
65 For a nice article in supply chain transparency using QR-codes on the consumer side see: 
http://www.theguardian.com/sustainable-business/qr-codes-transparency-supply-chains-food  
66For an example on QR codes see link.  Accessed on 11-11-2015 http://sprudge.com/tracing-coffee-ecx-
geocertify-42210.html 
67 Low frequency (LF) RFID has long radio wave lengths. is used to track livestock movement, high frequency 
(HF) RFID is used for transactions and data transfer purposes. UHF  For more information see: 
Different types of RFID systems, 2015. IMPINJ http://www.impinj.com/resources/about-RFID/the-different-
types-of-RFID-systems/ [accessed 17-12-2015] 
68 ICT in agriculture, connecting small holder to knowledge, networks and institutions. The International Bank 
for Reconstruction and development and the World Bank, Washington DC. [accessed on 11-11-2015] 
http://www.ictinagriculture.org/sites/ictinagriculture.org/files/final_book_ict_agriculture.pdf p397-398 

http://www.theguardian.com/sustainable-business/qr-codes-transparency-supply-chains-food
http://sprudge.com/tracing-coffee-ecx-geocertify-42210.html
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http://www.ictinagriculture.org/sites/ictinagriculture.org/files/final_book_ict_agriculture.pdf
http://sprudge.com/geocertify-with-hannah-neuschwander.html/gcrt_tags2_addisexporter
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compared the low margins in agricultural production. RFID also has the option to monitor and record 
sensor input issues like temperature and humidity69, which is interesting for production, storage and 
transport.  
 

4.3 Software technology for traceability systems integration 
Many data collection tools are available for field research and traceability systems in agriculture.  
Creating baseline surveys is an area which is well established. Next to that are many tools available 
which are able to do digitized agricultural production processes. However fewer applications are 
available which combine small-holder farming processes and product traceability in remote (offline) 
regions with a dashboard and smartphone app data collection tool interface. This section describes 
the most interesting tools available for this sector. Afterwards some main data storage and analysis 
tools are discussed, from specific certification standards to open access databases.  
 

4.3.1 Data collection 
The agricultural apps researched can be divided into three main categories. Two apps are already 
applied in the small-holder context, have had successful pilots and are well-established in the sector. 
The second category are apps that focus on a specific important aspect in the agricultural process, 
like the certification process or focussing on pests and diseases. Afterwards two examples of apps are 
given for managing micro-farming processes. The last two apps focus on geospatial land modelling 
and research in social sciences with farmers.  
 
Farmforce is the most promising app with regards to small-holder 
farmers and cultivation management70 using an online dashboard 
and a smartphone app. The online dashboard is used at the office of 
cooperatives or trading companies, receiving the information that 
the field staff collects with the smartphone. Field staff are often 
employees working for a certification or quality manager in a 
trading business or cooperative. Farmforce is sponsored by Syngenta and uses Global-G.A.P. 
certification to reach export markets. 
 
Farmforces strength mainly lies on complete system integration in the chain, especially the financial 
management is impressive. A common problem in value chain management is the timely availability 
of finances for farmers to cover household expenditures or to reinvest in the field. A payment can 
take up to three months, especially if bank notes need to be transported to remote areas. This often 
causes side-selling of the product, which means that a farmer breaks the contract agreements with 
the trading firm or cooperative and sell the product to another trader. Farmforce enables farmers to 
be paid in cash, or to let farmers pay back the loans or invest in agricultural inputs, which in turn 
improves input traceability. The barcode scanner on the camera used for the product traceability 
system, the data collection is coupled with Bluetooth weighing scale and receipt printer which 
enables farmers to have immediate information on volume and quality. Besides actual yield, 
Farmforce can also keep a track records of individual farmers, do yield predictions and provide early 
warning if farmers apply incorrect agricultural practises (for example too much fertilizer or pesticide) 
which can lead to non-conformities. So not only is the auditing process simplified by digitization, an 
early-warning system is in place to assist farmers during the production cycles.71 

                                                           
69 Different types of RFID systems, 2015. IMPINJ http://www.impinj.com/resources/about-RFID/the-different-
types-of-RFID-systems/ [accessed 17-12-2015] 
70 Sanne Steemers, 2015. ValuedChain agricultural consult for FLOW. Interviewed by Eline Ditmar Jansse and 
Charlotte Soedjak. Skype interview Amsterdam, the Netherlands; Lagos, Nigeria. 12 October 2015.  
71 Farmforce, 2015. <http://www.farmforce.com/en> [accessed on 08-12-2015] 
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Geotraceabilty is a tool which combines product and process 
traceability, but is much less extensive compared to Farmforce. 
Geotraceability focusses on field surveys and creating a product 
traceability system using barcodes. The data-users are trained in using 
the online interface, but no data export is possible. Geotraceability is 
owner of the data, processing the data into the cloud and data users can 
only review visualizations made by Geotraceability.72 
 
Many tools are available that document farming processes, even until micromanagement of plots, 
beds and even rows. Tools are focussed on creating plots, do production management and keep 
track of labour processes. The focus of these tools are often on high tech farms based in the Global 
North, these tools are often offline available in the field.73 Another app, called 
Farmdata, is a free open source tool created by the Dickinson University in the USA. 
Interesting about this app that pre-made surveys are created on farm process and 
product traceability. In the tabs harvest, seed, soil and sales production processes 
can be administered on micromanagement level per bed and per row or per batch 
of produce. The target group for which the app is created are college students, the 
interface and digitization is made as simple as possible.74  
 
Other apps focus on a single, important activity in the farming process. Two 
examples are the Smartfarming app and Agriplace75. The Smart farming 
app has a bottom-up approach with regards to integrated pest 
management (IPM). The smartphone contains all the information 
(library) related to pests and diseases in cotton production. Farmers 
are able to determine what pest or disease is in field, the 
software indicates the problem is what methods are to 
solve the issue (conventional or preventive). As such are 
farmers able to create an IPM system for cotton 
production in India. The methods in the app also reflect 
the code of the main cotton certification standard called 
BCI (Better Cotton Initiative).76 Agriplace is an app for 
improved administration systems for certification management. Questions for multiple certification 
standards can be filled in at once without requiring double entry. This is website based, but currently 
a smartphone app is in development with offline functionality.  
 
Other platforms focus on community involvement and landscape 
planning in order to improve agriculture and landscape planning. One 
tool, developed by Wageningen University is called MonQi. MonQi 
provides a platform to map farmers performance based on land 
mapping and shifts towards social sciences by integrating data 
dumps for SPSS (social statistics programme)77. MonQi data entry is 

                                                           
72 Sanne Steemers, 2015. ValuedChain agricultural consult for FLOW. Interviewed by Eline Ditmar Jansse and 
Charlotte Soedjak. Skype interview Amsterdam, the Netherlands; Lagos, Nigeria. 12 October 2015. 
73 A.Pederson, 2015. Global Value Chains: IT Investment Models for Social and 
Economic Development in Food and Agriculture. Internal Akvo document 
74 For a Farmdata demo see: https://farmdata.dickinson.edu/guest.php 
For an explanation on each tab see: http://sourceforge.net/p/farmdata/wiki/Manual/  
75 Agriplace, 2015.  <https://www.agriplace.com> [accessed on 9-12-2015] 
76 Smart Farming app, http://www.smartfarming-app.com/ [accessed on 30-11-2015]  
77 MonQi land modelling tool, 2015. Wageningen University http://www.monqi.org/features/description 
[accessed on 20-12-2015] 
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done on paper, the information is digitized afterwards. Another platform on land modelling is the 
Participatory Geoinformation Systems (PGIS), this system is based on a bottom-up approach. 
 
Sensemaker is interesting with regards to working with illiterate farmers in the development sector. 
Basically this app quantifies narratives given by small-holder farmers. Stories are recorded, like: 
“what was your main worry about selling cocoa?” and a person can tell what comes to mind. 
Sensemaker is used for the cocoa sector in Sulawesi by Belgian NGO Veco.78 
 

4.3.2 Data storage and analysis 
The main data storage and sharing of information on certification standards and sustainable 
procurement is done in certification databases. Non-conformities are tracked, compliance is updated 
every year and Utz even uses the traceability system to sell sustainable produce. Open access 
databases provide datasets based on satellite imagery, newly researched data or even national 
administration provided online. This information can provide an entry to all the organizations 
involved in obtaining and storing data related to agriculture. 
 
The main data storage of certificates is done in the databases 
of certification standards. All information regarding 
certificates, keeping track on non-conformities and reviewing 
supply chains is verified in these databases. Different 
certification databases are available and are used by many 
different kinds of supply chain actors. The certificate holder 
communicates information to the auditor. The auditor updates the information on a specific 
producer or verifies the non-conformity. Export and import companies sourcing from the producer or 
trader can verify the information online. The main databases available are Sedex (Social Ethical Data 
EXchange), BSCI (Business Social Compliance Initiative) and FLO-Cert (Fair 
Trade Labelling Certification) and Global-G.A.P.  
Different access-levels are created in the databases. The databases are 
often only available on membership or usage of the certification system. 
Trading companies indicate who can gain access to the information. 
The information is not publically available due to competition issues 
and the sensitivity of the non-compliances (for example: “no hours-
registration” in a factory means no verification of working-time is done for payment). The trader or 
quality controller create back-up certificates of in a company databases, in case the database does 
not work, of if previous certificates are not stored in the database. Sedex has an authorization 
construction: the producer or exporter sells to various importers. Importers can have access to the 
various exporting or producers sourced from. Global-G.A.P. is a semi-open database: anyone can fill 
in a GLN (geolocation number) and will see if the corresponding number is a certified producer. 
Company location and information is provided when a chain participant is a member and can log-in. 
The Utz Goods Inside Portal (GIP) is the largest traceability system available in cocoa and coffee.  
 
Afterwards is the information linked to the product traceability system of the company (Utz only 
provides a portal for sustainable produce, not the conventional produce). Many other supply chain 
management tools are available for companies to obtain, store, retrieve and analyse supply chain 
data. Some larger businesses are involved in tracking goods, others in sustainability reporting and 
other give sector advice. Research is done in the abovementioned databases, other companies 
research supply chains further with other tools. Each has a different approach in supply and or value 

                                                           
78The 2020 Roadmap to Sustainable Indonesian Cocoa, December 2013. Cocoa Sustainability Partnership 
Indonesia, New Foresight. http://www.newforesight.com/wp-content/uploads/2014/06/CSP-Roadmap-
Report_here2.pdf [Accessed on 30-11-2015] 
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chain management and the related market organization.79 The Indonesian Cocoa partnership, set-up 
by the Indonesian government, is working together with Newforesight and the Belgian NGO Veco to 
collect and analyse data collected in Sulawesi. Cocoa farmers were interviewed on their biggest 
concern with regards to cocoa production and trade.80 
 
Satellite imagery is often used to map climate and geospatial issues in agriculture. NASA offers 
several data access point for satellite imagery.81 The most interesting data for agriculture is 
evapotranspiration rate, vegetation index and information on burned areas.82 Professional 
companies, like E-leaf, provide research as a service to businesses in data modelling and satellite 
imagery for risk management, production issues or for example water usage by plants or natural 
disasters like flooding. The Food and Agriculture Organization (FAO) has datasets available on 
national production, trade and many more topics. Data can be analysed online, next to that 
researched or downloaded. The Worldbank has a database with datasets, project updates and 
publications,83 next to that are there different kind tools available for data collection, data analysis 
and geospatial analysis (GIS).84 The Dutch ministry recently published information on cultivation 
history based on geoshapes called Boer en Bunder.85  
 

4.4 Conclusion 
Technology for the agricultural market is currently more available at small-holder farmers level. 
Implementation of tools is going from the first pilot phases into running and working projects and 
processes.  
 
The focus of this report is on traceability systems for coffee and cocoa. The two main issues are data 
uptake of environmental and geospatial processes with regards to good agricultural practises and to 
follow a physical product in each step of the supply chain. Relevant and timely uptake of information 
is needed in both of these processes by reviewing the technical possibilities. A combination is given 
of near-by sensing and remote sensing tools that can be used for below ground analysis soil structure 
and nutrients; plant analysis like planting (shade trees); and above ground issues like weather 
patterns in environmental and geospatial uptake of data. Barcode scanners are mainly used in 
product identification technology due to their widespread application generally used in supply 
chains, although QR-codes and RFID tags are being tested or are becoming more promising in the 

                                                           
79 The focus of most of these organization is for reporting at a higher level, beyond the first collection point, 
and too extensive to deal with in reporting on the first mile. Some institutions in sustainable supply chain 
management are SIM, PIM, SAP, the Sustainability Consortium or NewForesight. 
80 For more information see: 

Sensemaker used in Sulawesi, 2015 < https://www.veco-ngo.org/en/news/sensemaker-feedback-session-
polman-district-sulawesi>, <https://www.veco-ngo.org/project/cocoa-sulawesi-indonesia#tab-resultsb> 
[accessed on 9-12-2015] 
81 NASA, 2015. Open data. <https://lpdaac.usgs.gov/data_access> [accessed on 22-12-2015] 
82NASA, 2015. Open data maps about Evapotranspiration rate. 
http://modis.gsfc.nasa.gov/data/dataprod/dataproducts.php?MOD_NUMBER=16 [accessed on 22-12-2015] 
Link to hdf-format raw data: http://gidahatari.com/ih-en/mod16-for-actual-evapotranspiration-measurement 
Vegetation index: http://modis.gsfc.nasa.gov/data/dataprod/mod13.php 
Burned area: http://modis.gsfc.nasa.gov/data/dataprod/mod45.php 
83 Indonesian projects World Bank, 2015.  
http://www.worldbank.org/projects/search?lang=en&searchTerm=&countrycode_exact=ID [accessed 22-12-
2015] 
84 World Bank, Computational Tools for research and development. For more see: 
http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTPROGRAMS/EXTCOMPTOOLS/0,,con
tentMDK:23425368~pagePK:64168182~piPK:64168060~theSitePK:8213597,00.html#tab3  
85 Farm land history on parcel level. Boer en Bunder. Ministerie van Economische zaken. www.boerenbunder.nl 
[accessed on 30-11-2015] 
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field of cocoa and coffee production. These technologies can improve identification of product-origin 
while travelling in the trade chain.  
 
In value chains is still a demand for improved application of technology, especially in creating a 
holistic picture in the Chain of Custody and linking this with data uptake in production practises. 
Current apps are used for creating a baseline survey, to monitor farmers, to digitize physical product 
traceability and to digitize internal control systems for certification. Farmforce is the most robust and 
extensive tool available for in the sector of small holder farming and agriculture. Some apps are 
focussed on a particular part in the production process, like pest and disease management. Most 
apps take a focus on the cooperative, the extension workers or certification staff to assist farmers 
taking up data with the smartphone. Some apps work with lead-farmers, but text messaging is more 
used at the actual base of small-holder farmers.  
 
  



42 
 

5. FLOW feature adaptations for track and tracing in 

(agricultural) supply chains 
Data input for traceability systems in supply chain management is a new market for FLOW. There are 
a few categories in which FLOW can rethink feature adaptations for data input in traceability 
systems, based on analysis of the cocoa and coffee value chain (chapter 2), the information flow in 
the value chain (chapter 3) and by reviewing technologies available (chapter 4). To get further input, 
interviews were conducted with sector-experts knowledgeable on FLOW or having experience in 
value chain management.  
 
First an introduction is given about the main features in FLOW and Caddisfly, with a focus on feature 
usage in value chain management.  Afterwards an analysis is provided on FLOW usage in the field. 
First an analysis on data entry is given, also a review is given on using the smartphone as a computing 
tool for direct feedback loops in the field, the third issue is based on the timely information 
availability to have quick reviews on supply chain performance in trade and impact on the 
environment. 
 

5.1 Akvo apps 
Akvo FLOW 
Akvo FLOW is a tool to digitize and execute field surveys in remote areas. The two main components 
in FLOW are the dashboard and a smartphone app. The dashboard is used to create surveys online, 
usually at an office of the partner organization. Surveys are often based on a paper counterpart, 
especially when an organization starts using FLOW. A survey has separate survey forms and each 
form has a group of questions. The different forms are used within a survey to specify different 
topics. The surveys are saved online and send out to the devices (smartphones or tablets) in a survey 
assignment. The devices are managed online, the specific assignments are sent to a specific set of 
devices in order to execute the survey. The FLOW app is able to automatically receive and send 
survey information to the dashboard after a survey assignment is given. The app can be used offline 
in the field, the information is stored on the SD-card and uploaded as soon as the phone has 
connection to the internet or a data transfer is done via an USB-cable to a computer. FLOW is 
focussed on being a data entry tool, simple analysis can be done with bar- or pie charts and reporting 
on specific data-sets.  
 
Different question types are available: standard survey questions like open questions (free-text) and 
multiple choice, next to that the smartphone camera can take pictures and shoot videos for FLOW 
questions, the GPS system enables to indicate a geo-location and to map a piece of land in 
geoshapes. Other question types are cascade questions (drop down questions like ‘country, state, 
district, city’), a numeric question and registration of barcodes. Especially the geoshape question and 
the barcode question are important with regards to traceability systems in the first mile. All the 
information on the geolocations and geoshapes are displayed on the FLOW dashboard in Carto DB.86 
 
Akvo Caddisfly 
Akvo Caddisfly is a smartphone tool to measure specific issues in water, plant or soil quality. 
Caddisfly has several functions: to test fluoride levels in water, digitizing strip tests (see chapter 4.1 
Environmental and geospatial technology) and to measure electric conductivity (EC). The FLOW 
survey will be linked to the Caddisfly app in the near future. Digitizing strip tests can benefit soil 
analysis, especially because a test is simple to do and will be simple to digitize. A strip test is done 
according to the instructions on the bottle (see chapter 4.1 Environmental and geospatial 
technology, picture 13). Afterwards the strip needs time for the chemical reaction to happen. 

                                                           
86 Some SNV instances use Carto DB on the Dashboard at this moment.  
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Analysing the strip is done with the camera, different time intervals can be needed to analyse the 
strip depending on the test. A small cardboard with different colours is used for this (see picture 23). 
This cardboard is used to calibrate the colours in the camera mainly by removing yellow colours 
which ‘softens’ pictures. The software recognizes the colours on the cardboard and positions the 
camera by pinpointing the four black squares the cardboards’ corners. The strip is put on the larger 
black part as a contrast to the white strip. The smartphone camera takes pictures at intervals, with 
time intervals based on the duration of the strip test to give the chemical reaction.87 
 
 Picture 23 Caddisfly card and strip-test example  

 

5.2 Data entry: baseline survey and monitoring in traceability systems 
The focus of FLOW (and Caddisfly) is on user friendly data collection with a smartphone or tablet in 
remote regions. Entering data in the smartphone must be made simple, only a training for FLOW is 
needed (and possible smartphone training). This section reviews FLOW in data entry to map 
production fields and to trace a product in the chain.  
 
Process traceability 
Utz uses the Code of Conduct to track agricultural performance at farm level which includes in total 
118 Critical Control Points (CCP).  Surveys are created to cover 50 to 60 questions that cover the most 
important CCP’s in order to have a manageable survey duration. Separate survey forms are made for 
each of the four categories: management, farming practises, working conditions and environment. 
Utz Indonesia is currently creating the surveys for the Code, and a first pilot using Akvo FLOW will be 

                                                           
87 Mark Tiele Westra, 2015. Explanation Caddisfly strip-test analysis. 24 September 2015. Amsterdam 
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done in January.88 Data entry for baseline and monitoring for Utz is well-covered with FLOW as it is 
currently.89 Interviews with sector experts indicated a few main possibilities for improvement: 
creating shared libraries of standardized surveys, approving data and tracking activities over time.90  
 
Technically, the monitoring surveys are used in a similar way as in other Akvo projects on asset 
management with regards to agricultural process traceability91. For example tree maintenance: the 
trees of a cocoa or coffee plantation are fixed “assets”, each alteration on a set of trees in the field 
can be captured with FLOW. FLOW can cover baseline uptake of data, monitor changes in the same 
field and map an overview of all farm plots. On the long term the lead-farmers themselves will use 
FLOW to collect information. For Utz staff it will be a possibility to do targeted auditing for specific 
sites, which have frequent non-conformities. This leads to improved monitoring in the field and a 
possibility to do targeted training. Lead-farmers can deliver data on progress made in the field, for 
example solving a non-conformity. Data approval by Utz will be needed before sending it to a 
certification body. Sending information from Utz to an auditor from a Certification body enables 
reviewing a plot before a visit to verify the information.  
 
An advice for Akvo is to set up a library of standardized forms or surveys for Utz, surveys in English92 
made accessible for all countries on the Dashboard. Being able to build a survey from pre-existing 
forms saves time, especially in aggregating data between different countries. Separate modules 
based on agricultural practises like “environment” and “production practises” can guide Utz building 
surveys. Creating other modules based on regional or country-level creates datasets based on the 
context, for example a module on animal welfare. The civet cat is used in coffee production in 
Indonesia and Vietnam. Aggregating data is easier when having the same set of questions structured 
according to specific modules or topics between different countries. An idea is to be able to copy 
surveys from other files and place it in a new file in the dashboard, not only copy paste between 
question groups but surveys or survey forms between different folders. 
 
Small-holder farmers producing export quality often reach different markets by using multiple 
certification standards. The app Agriplace (see chapter 4.3.1 Data collection) is able to combine the 
question lists of different standards to prevent double questions in order to reduce time and effort 
with the documentation of the internal inspection at an organization. Agriplace does not only create 
survey-libraries, but also automatically generates one set of questions for multiple standards. This is 
done for Global-G.A.P., Tesco Nurture, E.U Organic and other standards. (see annex 10.6).  
 
FLOW is unable combine question lists like Agriplace. However Akvo (and Utz) can strategically 
review if farmers have multiple standards by asking which other certification standards are used at 
farm-level. Certification bodies often work with these multiple standards and track updates on the 
different standards, so working with certification bodies can mutually benefit Utz, SNV and Akvo.   
 
Although certification is of importance, digitization of the first mile starts with obtaining digital data 
on the number of farmers, to allocate farm-land and to review farm-land development. Creating 

                                                           
88 Elpido Soplantila, 2015. Utz Indonesia and FLOW. Interviewed by Eline Ditmar Jansse and Nikki Sloan. Skype 
interview Amsterdam, the Netherlands; Canberra, Australia; Jakarta, Indonesia. 13 November 2015. 
89 Interview Sanne Steemers, 12-10-2015. Lagos Nigeria/Amsterdam, the Netherlands. Skype Call.  
90 Also mentioned in the SNV user requirements, an overview on FLOW feature adaptations for all SNV 
projects. SNV user requirement, Akvo internal document on google drive. 
https://docs.google.com/spreadsheets/d/1fbJenZ1qoe889J7yTFyWAYTCtfq4grJtvvmgksrxpOg/edit#gid=0&vpid
=B2 [accessed on 7-12-2015] 
91 Maarten Schoonman, 2015. Using FLOW for Biogas installations. Interviewed by Eline Ditmar Jansse. 
Amsterdam, the Netherlands. 19 August 2015. 
92 Bhasa translation is also available in the Utz resources library: https://www.utz.org/resource-
library/?fwp_language=bahasa-indonesia  

https://docs.google.com/spreadsheets/d/1fbJenZ1qoe889J7yTFyWAYTCtfq4grJtvvmgksrxpOg/edit#gid=0&vpid=B2
https://docs.google.com/spreadsheets/d/1fbJenZ1qoe889J7yTFyWAYTCtfq4grJtvvmgksrxpOg/edit#gid=0&vpid=B2
https://www.utz.org/resource-library/?fwp_language=bahasa-indonesia
https://www.utz.org/resource-library/?fwp_language=bahasa-indonesia
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geoshapes is one of the key-tools to use in this context. Geolocation is to record longitude and 
latitude using GPS, a geoshape is a piece of land mapped connecting several geolocations. This can 
be done by pressing on four or more points in the map on the smartphone screen or by driving 
around the field with a FLOW survey opened on the smartphone and periodically clicking a point-
capture button. The information is displayed in Carto DB: on the larger map the data point is 
indicated, on the right the geoshape is displayed. The length and total area are indicated below the 
shape (from a training survey, see red rectangle on the right picture 24).  
 

 
 Picture 24 Geoshape displayed on FLOW dashboard. 

 
There are several ways to make geoshapes more attractive for the sector. First is to add a colour 
indication to make a distinction between different data-types, for example indicating the differences 
between farm land, human settlement and protected natural areas. Next to that to display the 
different geoshapes in the larger map on the Dashboard in order to have a regional overview.93 As an 
example of to latter idea, Boer en Bunder is a website with different geoshapes displayed in a google 
map. This is data published from the Dutch governments’ archives on cultivation history. Each 
geoshape is displayed after zooming in to a regional level, next to that a search on the farmer or his 
land can be done (see upper left corner in picture 24).  

                                                           
93 A product design issue has been made on Github,  indicating this as a milestone for the second half of 2016. 
https://github.com/akvo/akvo-product-design/issues/107 [accessed on 12-01-2016]  

https://github.com/akvo/akvo-product-design/issues/107
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 Picture 25 An overview of geoshapes in a local region in the Netherlands. 94  
 
There is an issue to be considered with geoshape data in FLOW. Each point in a geoshapes has a 5-10 
meter inaccuracy, which can make a difference on smaller plots. This inaccuracy is even bigger for 
altitude data: between 50m -100m.95The geoshape is rendered as a vector layer over another map, 
and in the data-export the altitude is given as well. Altitude will be important with regards to Climate 
Smart Agriculture (CSA): due to increasing temperatures coffee plantations need to move up-hill to 
cooler regions, especially in Arabica production. A method to work around this issue is to use the 
longitude and latitude from the geoshape and use a correct altitude map for height measurements. 
Drones are more precise in plotting land compared to GPS, but is far more useful in mapping large 
plantations.96 
 
Product traceability 
Smartphones are able to scan barcodes with the camera, but it is quite slow. Of large sets of 
barcodes, an external barcode scanner can be used instead. A long-term goal for Utz Indonesia is to 
have a product traceability system in place between post-harvest and the first collection point. The 
data can be used to verify the implementation of sustainable practises to a physical product. A food 
quality management system is needed in the trade chain before a digital tracing system is useful. This 
does not only mean implementing the Utz Chain of Custody standard, but having an overarching 
trade plan on production, harvest, processing and initial logistics until the first warehouse/collection 
point. Instead of looking for a data point the data points are coming to you: data entry in a trade 
chain is a part of the workflow. 
 
 
 
 

                                                           
94Boer en bunder, 2015. Ministerie van Economische zaken. www.boerenbunder.nl [accessed on 12-01-2016] 
95 The Galileo GPS system, which is currently under construction, will improve the accuracy. The deviation for a 
geoshape in the vectorlayer will only be 0,5m and between 5 and 10 meters in altitude data. The current 
measurements also depend on the quality of the smartphone GPS systems.  
96 Aulia Rahman, 2015. Akvo FLOW in South-East Asia: palm. Interviewed by Eline Ditmar Jansse. Amsterdam, 
the Netherlands; Jakarta, Indonesia.  

http://www.boerenbunder.nl/
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Raouf Saidi, country director for Waka Waka in Rwanda, sketched an interesting picture on data 
entry in FLOW: 
 

“[I am not a UX expert, but] the FLOW app should be simpler and make more use of symbols … more 
visuals and maybe even sound are needed. The beginning and end of a survey needs to be done with 
three clicks in a survey.. The FLOW [app] must be simplified so that somebody without schooling or a 
experience using (touchscreen) software can fill in a form. Some functionalities must be removed: [to 
use flow as] data input and registration app like Albert Heijn scanner. Scan barcode, age, sex and hit 
send. All other things must be reduced: a very stripped version of flow. Also not to ask too much of a 

user, for example to have an automatic feed of geolocation.” Have it work in the background without 
the user knowing. 

 
Raouf Saidi, Waka Waka97 

 
Several issues are stipulated here. The examples mentioned above are multiple barcode entry, 
frequent short surveys, automatic geo-location feed. The focus for tracing coffee and cocoa is on 
incorporating FLOW into regular working processes. Other tools can be used at the first mile, like a 
Bluetooth scale linked to the smartphone to get accurate weight measurement. However there are 
practical limitations in agricultural supply chains. Currently, enumerator visits to farmers in the field 
are limited, which causes limited uptake of data at the moment.98 And with increasing enumeration, 
when the lead farmers are collecting data, more survey data is needed compared to what the current 
pricing system allows. The weight can be measured with a normal weighing scale or 
Bluetooth weighing scale99 by filling in the volume in kg in a numeric question type.  
 
After harvest, the coffee beans are washed and bagged; the cocoa beans are 
fermented, cleaned, dried and bagged afterwards. The coffee and cocoa bags need 
to be prepared beforehand with a tag, which can be a roll of standardized barcodes 
or, more sophisticated, an RFID tag sown into a bag. The first step in data collection 
is to register the farmer in a survey and link this information to the coffee or cocoa 
bag. This can be done using a membership number or a barcode on a card the 
farmer has for himself.  The main issues that need to be registered is harvested 
volume, product name, batch/lot number and price (with RFID more information 
can be stored like production processes). Each bag needs to be scanned, before 
entering the truck. With one or two bags surveys can be filled in quite easily, 
however scanning multiple barcodes upon arrival at the warehouse creates a 
different perspective on data entry. Multiple barcode scanning is not survey 
focussed for rich multi-media data extensive data, but focussed on 
entering the data quickly.100 At the farmers-level it is the idea that the 
barcode from the farmer is linked to the barcode of the product one 
survey, which essentially means linking product and process traceability. 

                                                           
97 Raouf Saidi, 2015. Akvo FLOW and Waka Waka. Interviewed by Eline Ditmar Jansse and Charlotte Soedjak. 
Amsterdam, the Netherlands; Rwanda. 27 October 2015 
98 Anne-Marthe Sessink, 2015. Akvo FLOW in South-East Asia. Interviewed by Eline Ditmar Jansse. Jakarta, 
Indonesia; Amsterdam, the Netherlands. 28 August 2015.  
99 http://www.alibaba.com/product-detail/digital-bluetooth-hanging-scale-100kg-150kg_60322344681.html 
[accessed on 21-01-2015] 
100 Both issues of testing multiple barcodes and ordering multiple barcodes are addressed in the product 
development in Github.  
Technically testing multiple barcode scanner: https://github.com/akvo/akvo-flow-mobile/issues/337 
Order numbers in multiple barcodes https://github.com/akvo/akvo-flow-mobile/issues/389 [24-01-2016] 

Picture 26 Example 

Bluetooth digital 

hanging weighing scale. 

http://www.alibaba.com/product-detail/digital-bluetooth-hanging-scale-100kg-150kg_60322344681.html
https://github.com/akvo/akvo-flow-mobile/issues/337
https://github.com/akvo/akvo-flow-mobile/issues/389
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Scanning the barcode at the collection point is solely a registration of the number, which in the 
database in turn must link to the FLOW survey.  
 
Barcodes might take some time to implement, in the end it is a robust system often used in 
agricultural chains. However there are opportunities to implement RFID systems in the near future 
when the chips decrease in price. Barcodes are standardized, the same barcode can be used on 
different bags. RFID has a unique sequence of numbers. Specific RFID tags have the capacity to store 
information, which is especially interesting for high value crops (like Arabica coffee) with a need for 
origin information stored in the chip. Another approach is to deploy RFID sector-wide (for example 
via a sector representative organization or national body). In an ideal situation a smartphone can link 
farmers information to the RFID before transport, so that the survey information is stored in the chip 
as well as the phone to verify data upon arrival in the warehouse. A separate active RFID with a 
sensor in the truck can be used to measure temperature and humidity during transport. The 
information from both of the tag-types can be obtained at distance. An antenna can remotely obtain 
the information, depending on which RFID chip is used (see chapter 4.2 Product Identification 
Technology) however samples of coffee and cocoa  need to be taken to verify if the content of the 
bags is correct to the data obtained.  
 
The issue with planning RFID and barcodes is that a proper chain management is needed before any 
electronic registration of products, because the value addition in the process must be reviewed and 
the chain actors rewarded for using the technology. This is needed to prevent practical complications 
in the supply chain. Cocoa and coffee bags are not sealed entities in the first trade stages. One 
example is that when coffee or cocoa beans are too humid, the bags can be opened and emptied on 
one place to dry. When the bags are refilled, origins are mixed, but digitally nothing has changed.  
 
It is also possible that truck drivers sell coffee or cocoa on the route as long as the truck driver keeps 
to the agreed volume to transport, which is a lost on the investment of RFID tag (sown into the bags). 
Product identification complexity continues at first collection and processing. When coffee is dried at 
first processor, all the coffee is laid out on concrete to be sun-dried. Usually the certified coffee is 
segregated from the conventional coffee, however with electronic identification it is the goal to  
preserve identity (IP) or to have a regional mix (Mix-IP). (see chapter 3.2.1 Certification Standards). 
Pilots have been executed using barcodes, most of these farmers and chain actors are trained. Often, 
a multitude of actors is involved in order to implement a traceability system.  
 
Another issue is the amount of data generated. The data generated in multiple data entry results in 
larger amounts of smaller data. This could lead to issues in generating too many small survey forms, 
for which pricing might need to be adapted compared with the current system.101  
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
101 Maarten Schoonman, 2015. Using FLOW for Biogas installations. Interviewed by Eline Ditmar Jansse. 
Amsterdam, the Netherlands. 19 August 2015. 
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Elpido Soplantila, 2015. Utz Indonesia using FLOW. Interviewed by Eline Ditmar Jansse and Nikki 
Sloan. Skype interview Amsterdam, the Netherlands; Canberra, Australia; Jakarta, Indonesia. 13 
November 2015.  
 
To sum up, some suggestions to make FLOW more attractive for capturing information in agriculture 
are: 
 
Process traceability 

 Review if farmers have multiple standards by asking which other standards are used at farm-
level. 

 Inform partners not to use altitude data (until 2019). Altitude measurements: export 
geoshape data to computer in .JSON, change the file to .klm or .sph, import geoshape data to 
a GIS programme, render a layer of the geoshape data. Use the contours of the geoshape to 
indicate altitude with accurate altitude map.   

 Data approval. 

 Creating online libraries: of standardized forms or surveys based on modules based on 
certification standard and topic (animal welfare, environment etc.) and being able to upload 
these on the Dashboard. 

 Copy paste between survey or forms (not only between question groups).  

 Creating colour codes for geoshapes.102 

 To display the geoshapes on the larger map in CartoDB on the Dashboard. 

 To add a time-label to a picture on the dashboard map. 
 
Product traceability 

 Test barcode question for multiple barcode scanning, pilot in supply chain. 

 Bluetooth weighing scale for automated kg entry in the app. 

 To create different visualization, sounds or (agricultural) modules indicated with icons in the 
app. 

 Opportunity to implement RFID in cocoa and coffee chain.  
 
 

                                                           
102 Example 1: colour indication for human settlement, production area’s and natural parks; 
Example 2: Colour code for different cooperatives, different lead farmers. 
Example 3: colour code for coffee production area, tea production area, coffee production area. 
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Picture 27 Theoretical model deploying RFID in the coffee/cocoa trade chain post-harvest.  

1. Farmer 1. Create a survey: scan Farmer 
ID, scan RFID on coffee/cocoa 
bag, product name, weight, 
price. 
 

2. First collection and bulking 
done by a farmer or trader by 
scooter or by truck. Cocoa is 
fermentation/coffee is washed. 

 

 
3. Coffee/cocoa is traded over 

long distances, changing hands 
three or four times. 
Registration temperature, 
humidity at intervals on the 
road by RFID chip. 

 

 

 

4. All collected coffee bags 

delivered at processing facility. 

Remote scanning of RFID by 

sensor entrance of warehouse.  

 

 

5. First sorting and grading done.  

Further processing cocoa and 

coffee. Traceability level 

changes: Identity Preservation 
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needed in container for sensory 
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during transport. 

2. First collection and bulking 

3. Truck transport 
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plant 
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6. Bagging 
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5.3 FLOW as information tool 
The agricultural sector has a specific set of issues, which need to be addressed, one way to organize 
this is with improved data collection. The main issue for small holder farmers and implementing new 
information systems, data collection, data storage, data sharing and data analysis, is that 
implementing newly acquired knowledge into practical actions is rather difficult, especially when 
data become more complex (for a theoretical model see 10.6). FLOW, and other apps, create a shift 
from paper-based archives to a mobile device data collection based on storage on the phone SD card 
and in the cloud. FLOW and Caddisfly are currently used as a data collection tool, however 
smartphones can also be used for calculating and sharing information. The smartphone processing 
power could be used to calculate and display issues in agricultural production. This information can 
be used to assist lead-farmers, consultants and agronomists on the spot in the field or after data 
analysis.  
 
Akvo can further develop FLOW (or DASH/Akvopedia) as a smartphone based information tool as a 
basis for decision making. One way to is to use a smartphone to share data in remote regions. Some 
apps are available in the sector, which receive and share information with farmers, the Smartfarming 
app and Mosavali app are two examples.  
 
The Smartfarming app provides a specific solution to pest and disease problems in cotton production 
in India. Pictures of pests are displayed on the screen, the farmer selects if he/she has seen the pest. 
If a farmer indicated ‘yes’ he/she can review what to do about the problem, (see chapter 4.3 Data 
collection tools).  
 
Mosavali reaches out to Georgian farmers using Youtube video’s. Farmers in New Zealand filmed the 
production practises in kiwi-fruit cultivation. Georgia has the natural environment with the potential 
to cultivate kiwi as well, and there is a large kiwi-market to sell to in Europe. However Georgian 
farmers have no experience in kiwi cultivation and generally do not speak English. Mosavali set-up a 
YouTube channel with Georgian farmers explaining kiwi farming in Georgian.103 The goal is to get the 
farmers interest in cultivating a high value crop and assisting the farmer in cultivation using short 
films, written text, audio recordings in local languages or pictures which are understandable for local 
farmers. Creating an offline multimedia version of Akvopedia could be an information-rich channel 
for farmers and development work.  
 
Another issue is the data-analysis side of FLOW. FLOW is currently able to do a data export from the 
dashboard and let a third-party auditor review the dataset with other programmes like SPSS and 
GIS.104 For most farmers this means that somebody in the office, another party like a certification 
standard or the trader, is researching the data and gaining knowledge acquired from the data. To 
implement a feedback system based on gained knowledge from the data-set is a much need in the 
agricultural sector. Some applications like Farmforce are well-developed in providing SAAS (software 
as a service) solutions for individual small-holder farmers by tracking agricultural management, crop 
cycles and even financial liquidity. One example is that farmers receive an alert when a wrong 
(dosage) of pesticide is used according to sustainable practises or the Global-G.A.P. certificate. 105 As 
such is Farmforce used as a personalized feedback system and calculation tool.  
 

                                                           
103 Mosavali, 2015.  <http://www.mosavali.org/ourvision/> [accessed on 10-12-2015] 
104 Geoshapes can be exported via a JSON to a GIS programme like ArcGIS or qGIS. The file can be transformed 
in other formats like .klm .sph. 
105 The latest release allows lines and points, however multiple geoshapes in one questions is difficult: for 
example indicating the trees using points, or selecting a rows of plants using multiple lines. Akvo Github, 2016. 
https://github.com/akvo/akvo-flow/issues/1495 
https://github.com/akvo/akvo-flow/issues/1455  [accessed on 10-01-2015] 

http://www.mosavali.org/ourvision/
https://github.com/akvo/akvo-flow/issues/1495
https://github.com/akvo/akvo-flow/issues/1455
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Micro-financing and financial liquidity are not the aim of FLOW, however Akvo can play a role in the 
market by making research accessible to farmers by focussing on quantifying specific parameters. 
Caddisfly is for example able to quantify soil indicators with the smartphone, like digitizing strip tests. 
Soil analysis can be done based on the Caddisfly technology currently in development. Many supply 
chain actors are interested in yield predictions in order to calculate how much supplies can be 
obtained in the near future, while scientists are interested in gaining knowledge on production 
practises and soil health. The SoilInfo app provides the opportunity to do soil sampling with the goal 
to calculate soil properties on country-level with an accuracy of 1 meter. However the app is 
focussed on having knowledge in soil sciences. If FLOW will be developed as a farm calculation tool it 
should be focussed on creating an overview on land size, number of trees, soil health and other 
indicators in order to predict yield, improve scientific research and giving farmers immediate insight 
after doing measurements. Training can be aimed to specific farmers based on the agricultural 
performance or track record, which means agricultural businesses knows on which farmers to invest, 
next to that a quality differentiation can be made between farmers  based on the data.  
 
This can also benefit profiling farmers and their field production status, which in turn can be used 
provide insights in the effectiveness of a training. The benefit of a track record is to provide aimed 
feedback to specific farmers based on the data collected in the field. For example indicated with a 
“red” colour on the geoshape or geolocation viewed on the FLOW app. Another useful interface is to 
click on the field in the map to retrieve the baseline data in order to add monitoring data. The ‘Boer 
en Bunder’ website is again a good example: after clicking on a piece of land information is provided 
on cultivation history, the soil type, the growth based on a leaf-index and altitude of a farmland.  
 

 
Picture 28 Geoshape specific information based on set indicators.106 

 
 
 

                                                           
106Boer en bunder, 2015. Ministerie van Economische zaken.  
https://boerenbunder.nl/#b/51.95374,5.72252/2015/14/kenmerk [accessed on 12-01-2016] 
An issue has been made on Github to include visualize and monitor a geoshape https://github.com/akvo/akvo-
product-design/blob/master/FLOW/Features/107-GeoshapesOnDashboard/FunctionalDesing.md [accessed on 
12-01-2015] 

https://boerenbunder.nl/#b/51.95374,5.72252/2015/14/kenmerk
https://github.com/akvo/akvo-product-design/blob/master/FLOW/Features/107-GeoshapesOnDashboard/FunctionalDesing.md
https://github.com/akvo/akvo-product-design/blob/master/FLOW/Features/107-GeoshapesOnDashboard/FunctionalDesing.md


53 
 

Some suggestions to use FLOW as an information tool is: 

 To create a smartphone based, offline multi-media version of Akvopedia to provide 
information to lead-farmers (for example about cultivation practises).  

 To focus on soil analysis based on FLOW and Caddisfly technology (the latter which is 
currently under development). 

 To do yield predictions based on specific indicators to improve scientific research and 
provide feedback to farmers on production practises. 

 To track farm-land development by visualizing baseline and monitoring data on the 
Dashboard based on clicking a geoshape. (see picture 28), including agricultural specific 
indicators like leaf-area index, soil type and production history. 

 

5.4 Conclusion 
This chapter has been written in order to suggest feature adaptations for FLOW. Implementing FLOW 
focusses on digitizing the Utz Code of Conduct for process traceability in the field and product 
traceability in the Chain of Custody (in the near future). The essential features are the geoshape tool 
and the barcode tool for electronic identification.   
 
Geoshape-data has the potential to be used for many purposes in agriculture, the focus in this 
context is mainly related to land allocation or mapping specifics in the production environment. The 
main suggestions for improving geoshapes is related to data analysis and visualization. Geoshapes 
visualization can be improved by displaying geoshapes on the larger dashboard map zooming in to a 
specific region and by the possibility to colour indicate to specific geoshapes. Additional plant, soil 
and water data can be analysed and shown in a separate column after selecting a specific geoshape. 
 
The measurements can be based on Caddisfly technology. Some examples of data displayed in this 
additional column are green area leaf-index, production history, growth, volume harvested and even 
yield predictions. A variety of actors involved in improving production value are interested in these 
types of information: cooperatives, traders, NGO’s and other parties. Financial institutes and traders 
can direct investments to a specific set of farmers based on the data. Akvo tools can be used to build 
a case based on sustainability and production indicators for farm investment, rather than being the 
tool to reviewing small-holder farmer financial transactions (like Farmforce is able to do as a service 
product).  
 
Creating a full product traceability system however will be more difficult. Barcodes are robust and 
often used in supply chains, also in remote regions involving small-holder farmers. Deploying RFID 
and barcode systems however does not rely solely on the technology itself, but implementing the 
technology in well-managed food quality system. The problem lies in the fact that data collected in 
product traceability is difficult to verify in reality. In food quality management a techno-managerial 
approach needs to be taken. That does not only includes technical implementations, but also training 
people involved with electronic identification in the supply chain. Electronic registration using 
barcodes is sometimes used in cocoa and coffee chains involving small-holder famers in remote 
regions. These are farmers which are able to produce export quality. Implementing a barcode 
traceability system has more potential to succeed in a pilot compared to electronic registration using 
RFID. RFID has the potential to be used in the context with the correct training and implementation, 
however is the price of RFID currently not favourable.  
 
Using FLOW and other Akvo tools to improve information provision is much needed. The general 
problem using improved technology at small-holder famers level is providing feedback and improving 
the implementation based on the data collected and analysed. One way to improve new practises is 
by providing lead-farmers directly with information based on video, audio-tapes or written texts on 
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the smartphone. Providing video’s in a local language, for example on cultivation, can help lead-
farmers to improve production practises.  
 
 
Process traceability 

 Review if farmers have multiple certification standards by asking which other standards are 
used at farm-level. 

 Inform partners not to use altitude data (until 2019).  
o Altitude measurements:  

1. export geoshape data to computer in .JSON 
2. change the file to .klm or .sph,  
3. import geoshape data to a GIS programme,  
4. render a layer of the geoshape data.  
5. Use the contours of the geoshape to indicate altitude with accurate 
altitude map.   

 Multi-layer data approval. Lead farmer sends information to Utz, Utz verifies received 
information and sends it to certificate holder for internal inspection. Utz sends information 
to certification body for external inspection.  

 Creating online libraries: of standardized forms or surveys based on modules based on 
certification standard and topic (animal welfare, environment etc.) and being able to upload 
these on the Dashboard. 

 Copy paste between survey or forms (not only between question groups). 

 Creating colour codes for geoshapes.107  

 To display the geoshapes on the larger map in CartoDB on the Dashboard. 

 To add a time-label to a picture on the dashboard map. 

 To do yield predictions based on specific indicators to improve scientific research and 
provide feedback to farmers on production practises. 

 To track farm-land development by visualizing baseline and monitoring data on the 
Dashboard based on clicking a geoshape. (see picture 28),  

 Create set indicators displaying geoshape information like leaf-area index, soil type and 
production history. 

 
Product traceability 

 Test barcode question for multiple barcode scanning, pilot in the supply chain. 

 Using barcode as unique identifier of datapoint. 

 Bluetooth weighing scale for automated kg entry in the app. 

 To create different visualization, sounds or (agricultural) modules indicated with icons in the 
app. 

 Test RFID in cocoa and coffee supply chain. 

 use Bluetooth receipt printer/pdf transfer. 
 
FLOW as information tool 

 To create a smartphone based, offline multi-media version of Akvopedia to provide 
information to lead-farmers (for example about cultivation practises).  

 To focus on soil analysis based on FLOW and Caddisfly technology. 
 
 

                                                           
107 Example 1: colour indication for human settlement, production area’s and natural parks; 
Example 2: Colour code for different cooperatives, different lead farmers. 
Example 3: colour code for coffee production area, tea production area, coffee production area. 
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6. Conclusion 
This study was set out to review FLOW for effective traceability system in the first mile of coffee and 
cocoa supply chains in Indonesia. Utz Indonesia is interested in digitizing the certification standards. 
There many benefits with regard to obtaining digital data. A long term goal is to apply FLOW in a 
product traceability system using electronic identification systems (EID) like barcode registration 
system or RFID system.  
 
The main question is: 
What are the main features and functionalities that Akvo FLOW needs to have to be an effective track 
& trace and certification management tool for development and to improve information transparency 
at small-holder farmers’ level in coffee and cocoa value chains? 
 
Trade chains are long and complex in Indonesia. The focus of the tool is on small-holder farmers 
level, the initial collectors in the village and transport to the processing facilities. Volumes are 
relatively low at collection level, transport distances are long and the collected produce changes 
many hands before reaching the first collection point or warehouse. Implementing a product 
traceability system is technically possible with FLOW, however uptake in the supply chain’s first mile 
is challenging. Barcodes are in general often used in supply chains and used at small-holder farmers-
level if coordination of a value chain is in place (which are often export oriented supply chains). There 
is a potential to implement RFID systems, especially with regards to future implementation of unique 
registration numbers. It has not been tested at small-holder farmers level (yet) due to the high prices 
of a tag compared to the low margins obtained in the first mile. The main challenges are the practical 
limitations: a RFID tag or barcode registered on a coffee and cocoa bag must remain in the supply 
chain. If a coffee or cocoa bag is trade off the truck investment on the traceability is lost. Another 
possibility is that origins are mixed up due to the fact that coffee and cocoa bags are not sealed 
entities. 
 
Despite practical limitations with product traceability, FLOW will be very useful in digitizing 
certification processes for Utz Indonesia. Only a smartphone is needed when travelling to remote 
regions in order to do data collection. Information is stored on the SD-card and automatically 
uploaded when a connection to the web is made. Data-exports can be created for different data-
types from the dashboard and shared with other actors like certificate holders, the certification 
bodies and other Utz offices. Digitizing the code of conduct is the first step in data collection on 
process traceability, the next step is analysing data and providing directed feedback to specific small-
holder farmers. Traders can receive more information on farmers their performance in the Internal 
Control System (ICS), but also use FLOW to indicate nr of hectares and digitally keep track of yields.  
 
Most of the smartphone-based applications used in the first mile at small-holder farmers-level are 
generic survey builders or are applications focussed on specific topics in the production process. One 
tool, Farmforce, covers a wider range of farming issues and is one of the most promising software as 
a service (SAAS) tool. Farmforce and Geotraceability focus on the daily services a farmer needs and 
tracing a product. The benefit of FLOW is that keeping track of farmers their performance based on 
information entered by the lead-farmers, which can assist Utz (and financial institutions) to select 
farmers for investments like training. FLOW has a major benefit compared to other tools. The 
farmers and Utz have ownership of the data, next to that are changes made in FLOW based on the 
needs from the different partners from the water-sector and/or the agricultural sector.  
 
Another benefit for FLOW in agriculture is the combination with Caddisfly. Process traceability can be 
further improved by developing Caddisfly as a tool for soil, water and plant analysis. Currently is 
Caddisfly able to do water quality testing, to digitize strip tests and will be further developed to do 
analysis on other environmental specifics. Building data-bases on soil data can improve scientific 
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research and small-holder farmer intervention based on the sustainability goals. Yield predictions can 
be done by combining a set of questions based on soil quality and health (indicators like soil type, soil 
structure, soil nutrients and minerals).108 Caddisfly is a particularly interesting tool because farmers 
are enabled to enumerate specific measurements which usually require more instrument to measure 
and result in paper based notes. User-friendly, accessible and open source technology are indicators 
that define Akvo. The smartphone can be used as a calculation tool to assist small-holder farmers and 
businesses interested in developing and coordinating specific value chains based on yield predictions.  
 
One way is to have user-friendly data input, based on a short training on FLOW (and a possibly a 
device training). Another way to involve small holder farmers is to provide information. Some other 
apps provide weather reports and/or price information from mainstream trade. This enables farmers 
to improve cultivation practises and defend farm gate prices. Akvopedia is a rich information source, 
an offline version can assist farmers in improving water management or cultivation practises. Other 
options are providing media (video’s, text, recordings, etc.) in a local language based on different 
topics for agricultural practises in coffee and cocoa cultivation and trade.  
 
To sum up: the current version of FLOW ready for use in process traceability. More testing, research 
and pilots need to be done to implement a product traceability system, due to the fact that chain 
actors need to be engage using FLOW in the day-to-day working processes. The enumeration process 
is different compared to searching for specific data-points, because ‘data points’ are collected by 
small-holder farmers and warehouse employees in day-to-day working processes. A food quality 
management system is needed to provide a basic structure in the supply chain to ensure sustainable 
uptake in the electronic registration process. A list of feature suggestions is provided on page 54. 
Other Akvo-tools in combination with FLOW have potential for the agricultural market. Combining 
FLOW with other tools like Caddisfly to do measurements in the field can improve national data 
collection and research based on farm-level measurements. FLOW with DASH are beneficial to 
compare organizations their datasets to open data, for example to render layers with geoshape 
information with other open data like NASA maps on forest fires to track farmers involvement with 
the forest fires in Sulawesi.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
108 Other indicators are needed for accurate modelling like  electric conductivity, nutrient uptake, wind speed, 
water uptake, hours of sunshine etc.  
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7. Recommendations  
The process traceability is well established with current features and functionalities on FLOW. 
However some changes need to be made in improving visualization, for agriculture mainly with 
regards to geoshapes on the Dashboard. Another recommendation is to provide agricultural specific 
indicators in a column after selecting a geoshapes. Information on the natural or production 
environment can be visualized based on issues like farmers information, production history, yields, 
soil health or other topics.  
 
Standardizing specific agricultural processes can also be done with regards to the certification 
process. Standardized surveys based on different certification standards need to be made (in English 
and Bahasa for Indonesia). Having verified lists of questions for the Utz certification significantly 
improves work processes with regards to data collection. Modules can be made for main topics like 
production practises or the environment. Surveys can be downloaded based on national or regional 
situations specifics in coffee and cocoa cultivation. Involving auditors from certification bodies 
collaboration in the certification process, because auditors need to verify if farmers perform 
according to the Utz standard. This is related to verifying the surveys in a library, but also related to 
the fact that the auditors fieldwork will change in the digitization process. Data approval needs to be 
done in several layers: the certification holder, Utz and the auditor from the certification body need 
to approve data before a farmer is certified.  
  
More research is needed before implementing a product traceability system based on electronic 
product registration. A method is to start with barcode registration in the first mile. The minor issue 
for FLOW is testing the technical aspect, like multiple-barcode scanning. The major issue lies in the 
application of the barcodes in the beginning of the supply chain itself. Lead farmers need proper 
training, not only using the smartphone or a barcode-scanner with FLOW, but also in food quality 
management. This means that a case-study needs to be done on trade practises. Afterwards first 
tests in barcode systems can be piloted in different fields. A food quality management system needs 
to be in place before any electronic registration system will be useful. More research needs to be 
done on the specific market actors involved in the first step from post-harvest until the first 
collection point, but also after that point until export-level. The certificate holder can assist in 
mapping specific groups of farmers and specific scenario’s, because the certificate holder is often in 
the chain itself benefitting from an improved situation. Actors promoting sustainability goals need 
information from Utz and the lead-farmers to verify if sustainable cocoa or coffee is sourced 
according to the certificate. However these businesses can also be interested in more specific 
information and need to be involved in the digitization process.   
 
The final recommendation is to focus on the possibilities of mapping the production environment 
using Caddisfly. Caddisfly is a unique smartphone tool with many options for agricultural 
applications. Caddisfly and FLOW have the possibility to map field, but also to give the indicators for 
yield prediction and to calculate basic production issues. Next to that can FLOW (or an offline 
Akvopedia version) be used as an informative tool towards farmers. Written text, video’s, audio-
tapes in a local language or other multimedia can be used to inform lead-farmers.  
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10  Annexes 
10.1 Theoretical framework of supply chain actors 

Picture 29 Theoretical overview of the market chain, the market services and (dis-)enabling 

environment.  

The picture above is a theoretical concept on an agricultural trade chain. The middle part (in pink) is 

the market chain. Each of these chain actors owns the product at some point in the trade process. 

The chain is influenced by the (dis-)enabling environment (above, in light blue). Market services are 

organized by different organizations (lower part, in yellow). The distinction between the market 

chain and the market services depends on the ownership of the product. Logistical companies often 

do not own the product itself, traders do while some traders do not handle the product itself. On the 

left are the inputs, in the market chain but indicated outside of the chain itself. Small holder farmers 

are in some extend able to use nature as input process, by using manure, creating improved nitrogen 

cycles by intercropping leguminous plants or sharing farm equipment (often are farmers organic by 

default!). However most farmers, especially exporting farmers, buy pesticides, fertilizers or tree 

cuttings from a nursery. The most influencing actors on small-holder farmers are extension services; 

the quality standards and regulations; input production, access to finance and transport; and access 

to the natural environmental resources.  
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10.2  Overview 10 Lead firms MDG goals (millennium development goals) 
 Food firms 
Over the past two centuries the coffee and cocoa market developed from being luxurious items into 
large scale commodity trade. The bulk of the cocoa and coffee is traded via larger companies of the 
food sector (also called the food empire). 109 The food sector mainly exists out of 10 larger 
companies. These companies hold many different well-known consumer brands.  
 
Nestlé, Mondelez and Mars are the main food companies with the most well-known brands in 
CoColate and coffee products. Some examples: 

- Nestlé owns the brands of Nescafé, Nespresso, Kitkat and Smarties;  
- Mondelez owns CoColate brands like Milka, Côte d’Or and Toblerone and well-known coffee 

brands like Australian coffee110;  
- Mars owns, besides the well-known Mars bar, M&M’s, Snickers, Milky Way, Dove, Twix and 

Bounty. 
- Unilever processes CoColate in ice-creams like Ben&Jerry’s, Cornetto and Magnum.111  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
109 Jan Douwe van der Ploeg, 2008 
110 Kraft foods is a part of Mondelez. For a short time Starbucks was a part of Kraft foods, but Starbucks broke 

the contract and continues to operate on their own since 2011. Mondelez is the second largest coffee company 
in the world. See more on http://www.dailyfinance.com/2013/11/15/2-reasons-mondelez-doesnt-need-
starbucks/ [accessed on 07-10-2015] 
111 Behind the brands scorecard, March 2015. Oxfam novib, [Accessed 06-10-2015] 
http://www.behindthebrands.org/~/media/Update%20Mar%2015/scorecardmarch2015_fixed.ashx 

http://www.dailyfinance.com/2013/11/15/2-reasons-mondelez-doesnt-need-starbucks/
http://www.dailyfinance.com/2013/11/15/2-reasons-mondelez-doesnt-need-starbucks/
http://www.behindthebrands.org/~/media/Update%20Mar%2015/scorecardmarch2015_fixed.ashx
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 Picture 30 Sustainability goals and achievements per company until march 2015 
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10.3 Overview Indonesia, coffee and cocoa market 

Picture 31 Cocoa production in Sulawesi in red, coffee production on Flores in green. Souce: 
maps.google.com [accessed 10-10-2015]. 

 

Coffee markets  

i) The southern Sumatra Robusta complex (primarily Lampung, South Sumatra and 
Bengkulu, but could also be considered to extend in to Jambi and West Sumatra), with 
exports through the port of Bandar Lampung, 
ii) The Acehnese Arabica industry, with exports through the port of Medan, 
iii) The North Sumatra Arabica industry, with exports through the port of Medan, 
iv) The East Javanese estate sector, dominated by state-owned enterprises (PTPNs) and 
with exports through Surabaya, 
v) The Javanese smallholder production regions, now spread across West, Central and 
East Java, with exports primarily through Semarang and Surabaya, 
vi) The Sulawesi Arabica coffee region, with exports through Makassar. 
vii) The Balinese and Nusa Tenggara (Flores and a lesser extent Sumbawa and Lombok) 
coffee districts in both Arabica and Robusta, which is exported through the port of 
Surabaya. 
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Picture 32  Main coffee production places in Indonesia.  

 
Flores, a group of islands left of east Java and south of Kalosi Toraja, is not indicated in this picture 
with as coffee production place. 
 
Source: Neilson, J., Labaste, P. and Jaffee, S.. (2015). Towards a more competitive and dynamic value 
chain for Indonesian coffee-Working Paper #7. Prepared for the World Bank, Washington DC. 
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10.4  Standards overview 
 

See more on www.standardsmap.org  

Top 4 certification standards per commodity (volume) 

rank coffee cocoa 

1 4C Rainforest Alliance 

2 Utz Utz 

3 C.A.F.E practises Organic 

4 FLO international (Fairtrade) FLO international (Fairtrade) 

   

source:  https://www.iisd.org/pdf/2014/ssi_2014.pdf  

 

Development of certification standards 
There are different kinds of certification standards in coffee and cocoa cultivation. Some have 
consumer recognition, most of the certificates mentioned below have a wide coverage over the 
world, so are well bench marketed. The standards below are selected because of their high volumes 
in the sustainable market or because of the use is Indonesia.  
 
Utz 
Utz started out as a certification standards with a different angle on sustainability. Fairtrade focusses 
on a set minimum price to guarantee the farmers of a minimum income. Utz wanted to use a more 
attractive economic model with regards to pricing. Not by setting a minimum wage, or providing a 
premium, but by improving farmer organizations, production volumes and the quality so revinue can 
be earned with the increased volumes.   
 
FLO International (Fairtrade) 

main certification 
standards   

 

     

certification standards coffee cocoa  tea banana  palm-oil cotton soy sugar 

BCI      x   

EU Organic x x x x  x x x 

Fair Trade USA x x x x  x  x 

FLO International (Fair 
Trade) x x 

x 
x  x x x 

Global-G.A.P. x x x x x x x x 

IMO Fair for life x x x x  x x  

RSPO     x  x  

SA8000 x x x x  x x x 

USDA Organic x x x x  x x x 

Utz x x x      

http://www.standardsmap.org/
https://www.iisd.org/pdf/2014/ssi_2014.pdf
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Fair Trade is the most recognized label by consumers in the supermarket for supporting small-holder 
farmers in the Global South. The main theme Fairtrade is known for 
is setting a minimum price (floor-price), providing a premium, pre-
financing and long term contracts for small-holder farmers. After 
some time the Fairtrade organization recognized that hired labour 
that work on larger plantation are a hidden vulnerable group within 
agricultural production. Labelling strategy took a wider scope, also 
larger plantations are audited on the Fairtrade Standard.  
 
Initially, the Fairtrade Labelling Organization (FLO) Europe started out as one organization. After 
many years the organization split in two: Fairtrade International and the FLO-cert. Fairtrade 
International develops the criteria for the different standards (coffee, rooibos tea, cocoa, small-
holder farmers, plantations etc.) FLO-cert is the accreditation organization which audits on Fairtrade 
compliance. Fairtrade USA is a different standard (not linked with FLO international or FLOW cert).  
 
A fair trade membership fee is paid depending on the number of kg of produce handled. On top of 
that a licensing fee is paid, for example to the Max Havelaar Foundation in the Netherlands, in order 
to promote fair trade with the logo on the packaging. Businesses that package produce for retail pay 
the Fairtrade premium.  
 
Rainforest Alliance 
Rainforest Alliance started out with rainforest conservation projects, 
now it is a worldwide used standard for long term, sustainable, economic 
benefit by protecting rainforests. Rainforest Alliance connects farmers, 
foresters and tourism businesses to conserve forest. For farmers this is 
done via the Sustainable Agriculture Network (SAN). The social 
compliance of Rainforest Alliance is based on SA8000 (see below). This 
certificate consumers often recognize, like the Fairtrade logo, and is 
applied to a wide range of products.  
 
4C (ONLY COFFEE) 
One certificate, the 4C, tried to overlap all the rules applied for the coffee sector by combining 
several certificates, but turned out to be an additional certification. The Common Code for the Coffee 
Community, known as 4C, was created to prevent further contradiction in standards and duplication. 
This code was agreed upon by many leading coffee companies, including lead companies like Kraft, 
Nestle, Sara Lee, Tchibo, Neumann Gruppe, and Volcafe. However the biggest roasting company 
Starbucks decided to make their own code: C.A.F.E. practises.  
 
Global-G.A.P. certification 
Eurep-GAP was founded in 1997 by European Retailers in order to support good agricultural practises 
at farm level by having one compliance system for all supermarkets. Now Global-G.A.P. is a 
worldwide used system for Good Agricultural Practises. The main issues covered in Global-G.A.P. are 
food safety and traceability, work safety and animal welfare. Parts of this certification are Integrated 
Crop Management, Integrated Pest Control, Quality Management System, Hazard Analysis and 
Critical Control Points (HACCP), which all relate back to track and tracing (see section above). In 
theory Global-G.A.P. is a voluntary standard, but in current practise every supermarket demands 
Global-G.A.P..  
There is a Global-G.A.P. option 1 and option 2 certificate. Option 1 is usually for individual producers 
or production sites. Option 2 is used when numerous farmers supply to one organization, like small-
holder farmers for cooperatives.  
 
EU/US organic certification 
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European organic certification was founded in 1912 in Germany. Regional farmers did not agree with 
the first usage of chemical fertilizers and decided to pool their resources in organic production, called 
Demeter. In recent years organic certification increased in popularity, organic is available in 
mainstream outlets like supermarkets. The USDA and organic standard are in most aspects similar in 
the requirements. Both standards are focussed on the environment, especially livestock, biodiversity, 
organic inputs and soil conservation. Both standards require immediate action with regards to non-
conformities. The EU standard has in general more rules and obligations compared to the USDA 
standard. The difference mainly lies within auditing the standard. The process for the EU certificate is 
partially organized on EU level (also legislative), the specific rules are organized on national level 
(member states). Each country has different implementation needs, due to the difference in 
infrastructure and needs. (For example, in Germany organic certification 
requires at least a number of meter in between conventional and organic 
certified production places. In the Netherlands this is often not possible 
due to lack of space).      

         
SA 8000 
The NGO by SAI (Social Accountability International) developed the SA 8000 (Social Accountability) 
standard based on the principles of the ILO conventions, the UN Convention on the rights of the Child 
and the Universal Declaration of Human Rights.112 SA 8000 is a process based standard, it can be 
obtained after implementing all the rules in the BSCI monitoring standard. Rainforest Alliance was 
developed as an environmental standard at first but integrated SA 8000 as a social component in 
their certification.  
 
IMO-Fair for life certification scheme  
Fair for life is the certification scheme for IMO, which mainly focusses on social 
accountability in (fair) agricultural trade, manufacturing and trading operations. 
Besides that some environmental issues are taken into account, sustainable tourism is 
incorporated and can be applied to production locations and different types of small-
holder groups.  
Fair for life certification is build up in steps: first year 90% compliance, second year 95% and the last 
year 100%.113 Usually a certificate is given in the first year. 
 
Difference monitoring and certification system 
A certification system is often more expensive. On-sight auditing is done every year to see if entity is 
compliant with the standard, next to that there is a higher rate of unannounced visits. Some 
monitoring schemes can be followed up by heavier standards or are followed up by certification, for 
example starting with a BSCI standard (see below) for monitoring and upgrading to SA8000 when a 
business performs well.  
 
A monitoring scheme is different from a certificate. In a monitoring scheme the initial audit is a list of 
questions for the audited entity, for example a producer or packing station, which will be later 
verified by an auditor. If a client is not compliant when the auditor has visited a CAPR (Corrective 
Action Plan Report) is made and the audited entity gets a timeframe/deadline to adjust practises in 
order to comply. The auditor verifies digitally if an entity is compliant. A monitoring scheme is update 
once every three years when the audited entity complies with the standard.  
 
 
 

                                                           
112 http://www.sa-intl.org/index.cfm?fuseaction=Page.ViewPage&pageId=490, 03-02-2015 
113 http://www.standardsmap.org/quick-
scan?standards=5,16,141&shortlist=5,16,141&product=Any&origin=Any&market=Any&cbi= 

http://www.sa-intl.org/index.cfm?fuseaction=Page.ViewPage&pageId=490
http://www.standardsmap.org/quick-scan?standards=5,16,141&shortlist=5,16,141&product=Any&origin=Any&market=Any&cbi
http://www.standardsmap.org/quick-scan?standards=5,16,141&shortlist=5,16,141&product=Any&origin=Any&market=Any&cbi
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Example of monitoring system: BSCI  
The Business Social Compliance is created to have social guidelines in the processing industry, 
especially textile factories, by the Foreign Trade Association. Now also other supply chain actors 
joined  

Picture 33 How an internal management a BSCI system at company level 
 
When the company (producer, processor or trader) decides to be BSCI audited specific steps need to 
be taken. First the company must communicate the new standards within the business by raising 
awareness.  This is done by training staff: information must be passed on to producers and 
warehouse employees. Farmers and processing units sign a declaration after initial set-up. After the 
first agreements an Internal Social Management System (ISMS) is set-up: all processing units and 
two-third of farms need to be checked with a prioritization of farms with social issues. After setting 
up an ISMS (at the level of the primary producer) a self-assessment is conducted. A self-assessment is 
done by the company, which is later verified by an internal social auditor. When needed a correction 
plan is drafted, eventually an external auditor is asked to do an assessment. The internal audit, 
corrective action plan and external audit are done every three years. All processing units and at a 
sample of 10 per cent of the farms are checked by the external auditor. The corrective actions need 
to be implemented and checked by a third party auditor within a year, or else an audit must be done 
again and a new CAPR must be made. 
A business can also choose to implement extra voluntary standards. Later these can be used to 
comply to become the highest standard SA 8000. (see picture 33).  
 
Akvo FLOW can be used to scale up this 10 per cent by increasing data collection via the smartphone.  
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 Figure 14 BSCI compliance and auditing overview 
 
BSCI has no certificate, but report audits give insight in non-conformities. Via the BSCI portal 
information on compliance can be obtained. This portal is only accessible on membership. 
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10.5 competitor analysis 
Competitor analysis 
In this section four tools will be described that resembles, or even surpass, FLOW in agricultural 
sector. Afterwards three examples of smartphone applications are given which approach the 
agricultural sector from a different angle, but have features which are nice to have.  
 
The criteria used for the selection are the following: 
1. Availability of a smartphone app 
2. Operating in first mile of the agricultural supply chain 
3. Track/trace functionality like barcode scanners, RFID or documenting supply chain flow via another 
format like excel sheets. 
4. Offline availability and operable in remote areas 
 
https://docs.google.com/spreadsheets/d/1srXf98NwSoRLqSSjwdOslm5xJY1phdgcunMDUebHGSI/edi

t#gid=1281488723 

 

 

 

 
 

https://docs.google.com/spreadsheets/d/1srXf98NwSoRLqSSjwdOslm5xJY1phdgcunMDUebHGSI/edit#gid=1281488723
https://docs.google.com/spreadsheets/d/1srXf98NwSoRLqSSjwdOslm5xJY1phdgcunMDUebHGSI/edit#gid=1281488723

