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Abstract— This paper presents LCAFDB, a crowdsourced 

database for collecting Life Cycle Assessment data for foodstuff. 
Such an open database is useful to facilitate the development of 
feedback systems about greenhouse gas (GHG) emissions for 
food. We describe the design challenges encountered while we 
developed the system and our solutions. We also exemplify by a 
number of applications developed that use this database. 
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I. INTRODUCTION 
More than 20% of the total greenhouse gas (GHG) 

emissions in the world can be traced to food [1]. The emissions 
from different foodstuff are very diverse, and can easily differ 
by a factor of 200 per weight of a food. Finding ways to 
visualize GHG emissions for food is an interesting topic within 
Sustainable HCI, but in order to develop systems for this, GHG 
data for foodstuff must be available. While there are several 
“lists” and reports about GHG emissions from food, these 
reported emissions can vary quite much for the same foodstuff. 
Furthermore, this data is not easily available for computer 
programs since they are not accessible using an API. 
Commercial solutions are available, but the cost of accessing 
such databases can be high. In this paper, we describe a 
database we have developed, LCAFDB or Life Cycle 
Assessment Food Database, which is an attempt to build an 
open crowdsourced database for this. We also demonstrate the 
possible uses of such a database by exemplifying with several 
systems that have used LCAFDB after its creation. 

II. DESIGN CONSIDERATIONS  
When developing LCAFDB several problems were 

encountered that needed to be addressed. This chapter 
describes the most important problems we encountered and our 
attempts at solving them.  

A. Different GHG values for the same foodstuff 
A major problem with a database such as this is that one 

specific foodstuff can have very different GHG emission 
values in different LCA studies. One part of the problem can 
be different methods for calculating LCA, but there are also big 
differences based on various factors. Tomatoes grown in the 
winter in Finland in greenhouses heated by diesel have a much 

higher value than tomatoes grown in Spain, but tomatoes 
grown in the summertime in Finland can on the other hand 
have lower values than tomatoes grown in Spain that are 
transported from Spain to Finland. Whatever the reason for 
different LCA values, this uncertainty needs to be addressed. 

We have solved this by allowing users of LCAFDB to add 
different LCA studies to the system, and organize them by 
country of origin. Using the API, these variations can then be 
accessed by system using LCAFDB, so for example average, 
minimum and maximum GHG footprint of the foodstuff can be 
accessed, thus allowing systems to calculate uncertainties. 

B. The weight of “two potatoes” 
Another uncertainty is that all LCA analyses for foodstuff 

use the unit carbon dioxide equivalents (CO2e)/gram as unit. 
However, it is common not to know the exact amounts of 
grams. For example, most recipes use expressions such as “add 
two potatoes” and “one can of beans”. We have solved this by 
allowing users of LCAFDB to add not just LCA data for 
foodstuff, but also to add data like grams/can of beans, the 
weight of an average potato and weight/dl. Again, this data can 
be accessed through the API, thus allowing for systems using 
LCAFDB to calculate uncertainties. 

C. Validating data 
A crowdsourced system such as this opens up the 

possibility to add data of low quality, biased data and/or fake 
data. If a system like this becomes widespread, it is not 
unlikely that manufacturers of certain kinds of foodstuff can be 
tempted to add data that makes their foodstuff look better. The 
way we have addressed this is that all additions to LCAFDB 
must also have a link to the source of the LCA calculation. 
Before the data becomes available to others, each posting must 
first be accepted by an administrator, where various criteria for 
accepting a post (such as the source being a peer-reviewed 
journal) can be applied.  

D. Dealing with uncertainty 
As mentioned above, a system like this has to deal with a 

number of uncertainties. The ones we have addressed are 
different values from different LCA analyses, different weights 
for “pieces” of foodstuff and origin country of the LCA 
analyses. We have not taken into account possible differences 
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caused by seasonal variations and/or footprint of the 
transportations beyond the scope of the LCA analysis. 

E. Synonyms 
Yet another problem is synonyms. Many recipes use 

various synonyms that can be mapped to one specific 
foodstuff, for example potato, potatoes, middle sized potatoes, 
fresh potatoes, mashed potatoes and so on. When systems 
using LCAFDB use a name that is not recognized by the 
system, there is a possibility to do a manual search in the 
database. If some already registered foodstuff is found that the 
user/using system believes is a synonym it can be added as a 
suggested synonym. Before becoming publicly available, 
suggestions of synonyms must first be approved by an 
administrator.   

F. Foodstuff without registered LCA data 
One final problem is foodstuff without any registered LCA 

data. For this we have used a taxonomy of foodstuff provided 
by the Swedish National Food Agency, where for example a 
tomato belongs to the category “vegetables and mushrooms”. 
Each such category also has an entry in the database with 
values that can be reported in the same way as for more 
specific foodstuff. In cases where no LCA data is registered for 
the specific foodstuff, but where the category is identified, 
there exists the possibility to use the category data instead. 

III. SYSTEMS USING THE DATABASE 
The LCAFDB system was first implemented as part of a 

thesis by two students [2] who then developed it further after 
their thesis. The system they developed that used LCAFDB 
was called Foodprint. After that, LCAFDB has been used in 
several other systems, which can exemplify possible ways to 
use such a database. Foodprint and these other systems are 
described below.  

A. Foodprint 
Foodprint is a system that calculates the GHG footprint 

from recipes found on the web. It is implemented as a web 
browser plugin which scans a web page for recipe entries using 
the Recipe micro format. When encountered the GHG footprint 
of each ingredient found in the ingredient list is calculated 
using the API of LCAFDB and the plugin then adds a box 
containing a summary of the GHG footprint and a link to more 
detailed information. This page (Figure 1 left) contains, for 
example, a visualization of the GHG footprint of all included 
ingredients and the uncertainty of the calculations (based on 
min/max values on LCAFDB for each specific foodstuff). It 
also displays other ways than CO2e to express the GHG 
emissions which are easier to relate to, such as “bottles of 
beer”, “km driving a car” and “mobile charges”. This has 
previously been shown to be easier to relate to than more 
abstract units such as kg CO2e or kWh [3,4]. It is also a 
Quantified Self solution, where meals eaten can be registered 
and trends over time and in terms of specific foodstuffs can be 
visualized. Figure 1 (right) presents a graph of the CO2e for 
one user for one month compared with an average of the other 
users, how the current meal compares to the average and which 

foodstuff during the month that has the highest GHG 
emissions. 

 . 

Fig. 1. The foodprint system’s representation of one recipe (left) and a 
summary of one month including the foodstuff with the highest GHG 
emissions (right). 

B. Grocery shopping list 
The Grocery shopping list was another thesis developed by 

two other students [5]. This system is a web-based application 
usable from web browsers in mobile phones. The user adds 
items when they plan their trip to the supermarket. The system 
in real-time searches for matches in the LCAFDB database, 
and when found adds the GHG footprint of the foodstuff. The 
user can add specific amounts of each entry, such as “500 g” or 
“2 pieces”, but in case this is not specified, the system defaults 
to “1 kg”. This system can also translate the rather abstract 
concept of “g CO2e” to more relatable units such as hours of 
watching TV or kilometers driven by car (Figure 2). 

 . 

Fig. 2. The grocery shopping list, representing CO2e emissions as km of 
driving a car (left) and CO2e (right). 

C. School meals 
The school meal application is a web based interface 

intended for use by decision makers in high schools interested 
in the GHG impact of their food related purchases [6,7]. The 
system takes a data file generated by a procurement system 
containing all the purchases from a number of schools for a 
specific period. The system loads the file and identifies the 
amounts and types of foodstuff. Then calls are made to the 
LCAFDB database in order to calculate the GHG emission for 



each separate foodstuff. This is then summarized both for all 
schools in the file (Figure 3 left) and for each specific school 
(Figure 3 right). The leftmost column in the right picture in 
figure 3 shows the GHG emission per foodstuff, and the 
rightmost column shows the total weight per foodstuff using 
the same color coding. For the school in the figure, it is 
obvious that the most problematic foodstuff from a GHG 
perspective is beef, which accounts for around 40% of the 
emissions but only about 4% of the total weight. 

 . 

Fig. 3. Left: A graph representing the average GHG footprint per kilo of 
foodstuff for nine schools. Right: The leftmost column shows the distribution 
of total carbon emissions from the different foodstuff bought by one school. 
The rightmost column shows the distribution of the weight of the foodstuff 
using the same color coding. 

D. Grönkoll 
Grönkoll (Figure 4) is an Android app for scanning bar 

codes for foodstuff in a supermarket and getting the GHG 
emissions for that product. Grönkoll uses another database 
where producers of foodstuff and other items can register their 
products along with various meta data, including the barcode. 
When a match is found for a specific product, the weight and 
type of foodstuff is extracted and an API call to LCAFDB is 
made, and the total GHG emission is displayed. The prototype 
worked well, but turned out to be difficult to use in practice 
since the bar code database contained only about 10% of the 
products found in a typical supermarket. 

IV. DISCUSSION 
In this paper, we have presented the design considerations 

we have had while developing an LCA database for food called 
LCAFDB, and shown a number of applications where we have 
used the database. A number of problems exists concerning 
issues such as the exactness of the calculation, but from a user 
perspective that is often not central. Rather, a more general 
awareness of the rough GHG emissions for different use cases 
is more important. We have shown that access to an open LCA 
database for foodstuff can spark creativity to create a number 
of different applications. We hope that we can spur the interest 
to either add data to LCAFDB to be used by others or that 
others create their own LCA databases. We further hope that 

by making this kind of data publicly available, developers will 
find it easier to create a multitude of other applications for 
calculating the GHG effect of food, using scientifically 
verifiable data.  

V. FUTURE WORK 
One challenge is scalability of a solution such as this, 

which in its current form relies on administrator approvals of 
LCA data. Future implementations could include for example 
Wiki-style validation/questioning of content validity. Future 
implementations could also include other metrics than GHG 
emissions, such as nutritional values which are often easily 
available from several reliable sources. 

LCAFDB is available at http://www.lcafdb.org  

 . 

Fig. 4. Two visualizations of GHG emissions in Grönkoll. 
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