
External Model Calculator 

API user guide 
 

 

 

 
 

  



  External Model Calculator | API user guide  

1 

 

 

 

 

 
About SimaPro 
SimaPro was developed by PRé with the goal of making sustainability a fact-based endeavor. PRé 

has been a leading voice in sustainability metrics and life cycle thinking development for more 

than 30 years, pioneering the field of environmental and social impact assessment. We develop 

tools that help you create value and drive sustainable change. 

SimaPro is distributed through a Global Partner Network. All partners were carefully selected by 

PRé. A partner in your country will act as your local SimaPro sales and support representative 

and can show you a personal demo or provide more information. 

Find your local partner: simapro.com/global-partner-network 

 

Get in touch 

T    +31 33 450 40 10 

E    support@simapro.com  

W   simapro.com   |   support.simapro.com   |   pre-sustainability.com 
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1 Introduction 
This document explains how to use the External Model Calculator (EMC) API. The external model 

calculator allows you to enrich the organization’s existing business intelligence systems with 

sustainability metrics.  

To test the API, we provide an onboarding package which contains: 

• API user guide (current document) with step-by-step instructions. 

• Postman collection with a set of ready-to-use API requests and a bill of materials. Some 

variables are placeholders and will need to be replaced with your user- or organization-

specific data. 

• Primary data library file. If you don’t have an existing primary data library in your SimaPro 

organization, you can import this file. 

As part of the onboarding package, you also receive a demo bill of materials for an e-bike that is 

already included in your Postman collection. 

A glossary of the SimaPro terminology is listed in the Appendix. 
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2 Architecture 
2.1 How does the EMC work? 
The EMC takes the bill of materials from your business intelligence system and executes an LCA 

calculation using life cycle data in SimaPro, without the need to create and store the data in the 

SimaPro database. Since the results are not stored in SimaPro, they need to be written back to the 

same location as the input – some type of Binary Large Object storage. 

A process, known as data mapping, enables the BOM to utilize life cycle data in a primary data 

library in SimaPro as the basis for calculating impact. 

 

2.2 What is a primary data library? 
A primary data library is a contained collection of datasets owned by an organization. The source 

of the data is more specific to the scope, specifically collected and or tailored for a specific objective, 

increasing relevance and specificity. These libraries are managed by LCA experts. 

A primary data library is backed by one or more secondary data libraries, which are a collection of 

datasets from an authoritative source, characterized as "secondary" due to its generalized nature, 

not tailored specifically for a current objective. Examples include ecoinvent and Agri-footprint. 

A primary data library is a prerequisite for the EMC to work. The diagram below depicts an example 

of such a library. 

 

 

 

2.3 What is data mapping? 
A data mapping connects the input data of the organization’s external system to a process from a 

primary or secondary data library source. Data mappings can be managed at an organization or 

an integration level. Once a mapping is created, it does not break, which means it can be reused in 

many LCA calculations. Each calculation targets only one primary data library at a time.  
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The diagram shows the structure of a single data mapping.  

 

 

2.4 What is the structure of my BOM? 
The BOM needs to have a hierarchical structure consisting of one top product, parts, and 

commodities. 

• Product is the final product being calculated. 

• Parts are the components that make up the product. 

• Commodities are the raw materials and processes at the lowest tier of the BOM. These 

processes get mapped to the processes in the primary data library. 

The diagram below shows a simplified structure of a BOM. It consists of one product,  several parts, 

and several commodities. The structure of parts and commodities is flexible. A part can be made 

of one or more commodities, as well as of other parts. 

It is also possible to map commodities directly to the top product, skipping the parts entirely. 
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Commodities have commodity numbers which get mapped to the primary data library in SimaPro. 

For additional details about a commodity, you can create custom tags. Tags can describe things 

like where the part comes from, supplier details, color, etc. 

The “composed of” relation contains the quantity, amount, and unit, describing how much of that 

part or commodity is used. 

 

2.5 What is a placeholder process? 
A placeholder process is an empty calculation container that allows the EMC calculation to take 

place while not storing any data in SimaPro. It needs to exist in a separate project in your company 

on the SimaPro Footprint Platform. The same placeholder process can be used in every EMC 

request.  
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3 Demo material set-up 
3.1 How to import the primary data library? 
To import the demo primary data library into SimaPro via the UI: 

1. Go to https://appsv2.simapro.com/ and log in.  

2. Click on + New project. 

3. Change the details of your project, such as Name, Comment, Author, etc. 

4. Check Is a library, then click Save. 

  

5. Click on the Libraries tab and select the ecoinvent 3.9 Cut-off library.  

 

6. Drag and drop (or Click ‘Import’) the Primary data library CSV file in the area shown below 

or anywhere else in your new project.  

7. In the Import details pop-up, select Professional 9.5 and click Continue.  
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3.2 How to set up a placeholder process? 
To set up a placeholder process in SimaPro via the UI:  

1. Create a new SimaPro project.  

2. Enable the target Primary data library as a library. 

 

3. Go to Processes. 

4. Click +Add new process. Give the process a name. 

5. Then, go to the Outputs tab. 

6. Click on +Add product.  

7. Give the output the same name as the process and click on create. 

 

8. Set the allocation to 100%. 

9. Click Save.  

 

 The project containing a placeholder process must always enable the targeted primary 

data library as a library. 
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4 How do I begin using the API? 
We will be using Postman – a platform for building and testing APIs. You can download Postman 

here.  

 

4.1 Configure your request 
The demo Postman collection has been pre-configured. However, some values are placeholders 

and will require you to insert your own data. This will be specifically stated where necessary.  

If you are making a new request, use this checklist to make sure that every call is configured 

properly: 

☐ Select HTTP method. 

☐ Insert URL of the endpoint. 

☐ Insert access token to authorize the request. 

☐ Insert headers: content type, subscription key, and company ID (if necessary). 

☐ Insert the body data (if necessary). 

For detailed instructions on how to configure new requests, see Appendix B-F. 

 

4.2 Follow this sequence of requests 
The general sequence of requests to do an external model calculation is as follows: 

1. Log in to the SimaPro API. 

2. Initiate the calculation. This request will trigger the creation of a mapping page in the 

primary data library. 

3. An LCA expert will intervene and map missing data mappings. 

4. When the mapping is complete, initiate the calculation again.  

NB: In the case that the mapping is already complete when initiating the first calculation call, the 

request will immediately retrieve results, and the mapping step can be skipped. 

 

 

 

4.3 Send the requests 
Open Postman. Import the demo Postman collection file provided in the onboarding package. 

 

4.3.1 Login 

POST https://api-platform.simapro.com/auth/token 

https://www.postman.com/downloads/
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1. Go to the Login request. The HTTP method, endpoint URL, and headers are preconfigured. 

Authorization header is skipped at this stage. 

2. Go to the Body tab. Replace placeholder values with your SimaPro API username and 

password. 

 

3. Send the request. The response will return an access token. 

  

The request contains a script in the Test tab which will save this access token in the variable 

access_token. You can use this variable to authorize all subsequent requests.  

 

4.3.2 Calculate 

POST https://api-platform.simapro.com/api/calculation/bom/ 

 

1. Go to the Calculate request. The HTTP method, endpoint URL, headers, and authorization are 

preconfigured. 

2. Go to the Header tab. Replace {subscriptionKey} with the value of your primary or secondary 

subscription key. 

NB: Your subscription key is different per API product. Make sure to use the subscription key 

for External Model Calculations API. 

3. Go to the Body tab. The body contains the bill of materials for an e-bike. 
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4. Replace the placeholderProcessId value with the ID of the process created in section 3.2. 

5. Replace the libraryId value with your target primary data library ID. 

6. This calculation uses the ReCiPe 2016 Midpoint (H) LCIA method. 

7. Send the request. The response will give you a missing mapping error. 

 

However, if all commodities are already mapped in the primary data library, you will get impact 

results immediately, meaning no further action is needed. 

 

 

When Part No. is mentioned more than once in a BOM, the grammar, casing, and spacing 

have to be consistent. Otherwise, the request will fail. 

 

Custom tags (specifications) 

It is possible to add custom tags to each data mapping for additional detail about the commodity. 
They do not affect the calculation, but they are useful for organization of the mappings library. 

Verification 
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An LCA expert can use the Verified toggle to signal that the commodity has been checked and is 
correctly mapped to an appropriate primary data library process. The setting of the toggle has no 
impact on the performance of the mapping.  

 

4.3.3 Create data mappings 
Once the calculation has been initiated, data mappings will be done by an LCA expert via the 

SimaPro user interface. No action is required from the backend. 

Each key in the BOM file corresponds to a column in the SimaPro user interface mapping page. 

See table 2. 

 

For the LCA expert 

To create data mappings via the user interface: 

1. Log in to the SimaPro Footprint Platform https://appsv2.simapro.com/. 

2. Open your company library. 

3. Go to the Processes tab. 

4. In Processes, click on the Mapping tab. 

5. In the Mapped Process column, select a library process for each BOM commodity. 

 
Mapping page in a company library via SimaPro user interface. 

 

Table 1. Mapping page header descriptions. 

Mapping page headers Description 

External ID CommodityNo 

External process name CommodityName 

Mapped process Primary data library process 

Material type (custom tag category) Specifications (custom tag category) 

Verified (not) checked by LCA expert 
 

 

4.3.4 Reinitiate calculation 
Once the data mapping is complete, reinitiate the calculation request. A successful calculation will 

return your impact results. They will look something like this: 

https://appsv2.simapro.com/
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5 How to interpret results 
• Product = always shows impact for 1 unit of output 

• Part = always shows impact for 1 unit of output 

• Commodity = always shows impact for 1 unit of output of the primary data library 

process that it is mapped to.  

NB: typically, an LCA expert will create a primary data library process with output of 1 

unit. 
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6 Technical specifications 
6.1 Request validation 
To get a successful calculation, it is essential that your request meets the following validation 

requirements: 

1. Library ID is entered 

2. Placeholder process ID is entered 

3. Method ID is entered 

4. Product is entered 

5. Commodities contain at least 1 entry 

6. ComposedOf element for commodities is empty 

7. PartNo’s throughout the BOM are consistent in grammar, casing, spacing, etc. 

 

6.2 Error codes 
The external model API implements most of the common HTTP results. 

 

Success - 200 

All successful requests will return a 200 code, as well as the expected response message. 

 

Client error – 4XX  

This class of errors means there is a problem with the request caused by the client/user. 

• 400 – The server cannot understand the request due to invalid syntax, malformed request, or 

other client-side errors. 

• 401 Unauthorized – Incorrect log in credentials or access token has expired. 
• 403 Forbidden – The request contains valid data understood by the server, but you do not have 

permission to access the requested source. 

 

Table 2. 400 error messages and descriptions. 

Message Solution 

PartNo is required PartNo is missing. Fill in PartNo. 

Amount is required Amount is missing. Fill in an amount. 

Unit is required Unit is missing. Fill in a unit 

ComposedOf should 

contain at least 1 entry 
ComposedOf element is missing. Fill in a value for PartNo, Amount and 

Unit. 

Description is required Description of commodity is missing. Fill in a name of the primary data 

library process to link. 
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Missing mapping for 

commodity X is missing 
Commodity X has not been mapped. Map the missing commodity and 

reinitiate the calculation. 

 

If validation of input was correct but you are still not getting expected results, other functional 

errors might have occurred: 

Error Solution 

Library access You are not authorized to have access to the selected primary data 

library.  Select a different primary data library or reach out to SimaPro 

Support1 to request access. 

ID not found Placeholder process ID or any other referenced ID is not found in the 

database. Check if all IDs are correct. 

Calculation succeeds 

but no commodity 

impact 

There is no impact from a primary data library process. Add an input 

product to the primary data library process. 

 

Server error – 5XX  

This class of errors means that the server is unable to perform the request and requires 

intervention by the administrator. 

• 500 – an unexpected problem occurred; technical support is needed.  

• 50X – an unexpected problem occurred in the infrastructure; technical support is needed.  

 

 

  

 

1 support@simapro.com 
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Appendix 
Appendix A: Glossary 

Term Definition 

Bill of materials (BOM) A list of the raw materials, sub-assemblies, intermediate 

assemblies, sub-components, parts, and the quantities of each 

needed to manufacture an end product. 

Data mapping A data mapping connects the input data of the organization’s 

external system to a process from a primary or secondary data 

library source. Data mappings can be managed at an organization 

or an integration level. 

External Model Calculator 

(EMC) 

API product that calculates impact based on a bill of materials. 

Placeholder process Empty calculation container that allows the EMC calculation to take 

place while not storing any data in SimaPro 

Primary data library A contained collection of datasets owned by an organization. The 

source of the data is more specific to the scope, specifically 

collected and or tailored for a specific objective, increasing 

relevance and specificity. 

Secondary data library A collection of datasets from an authoritative source, characterized 

as "secondary" due to its generalized nature, not tailored 

specifically for a current objective. Examples: ecoinvent, Agri-

footprint. 
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Appendix B: Guide for inserting access token to authorize the 
request 
When you log in to the SimaPro API, the response will contain an access token. Your demo request 

contains a script in the Tests tab that saves your access and refresh tokens as variables in the 

Postman Environment.  

 

This means that you can authorize all subsequent requests using the variable access_token. To do 

this: 

1. Go to Authorization tab.  

2. Select Bearer Token as the authorization type.  

3. Insert {{access_token}} in the token input field. 

 

NB: you do not need to add an access token to the Login request. 
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Appendix C: Guide for request headers – content type 
Every request must use the JSON media type. To do this in Postman:  

1. Go to Headers tab. 

2. Write Content-Type in the Key column. 

3. Write application/json in the Value column.  

Some requests use application/json;v=2.0. This will be explicitly stated where applicable. 
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Appendix D: Guide for request headers - subscription key  
To authorize the use of a specific API product, you will need to insert a subscription key in the 

header. To do this in Postman: 

1. Go to Headers tab. 

2. Type Ocp-Apim-Subscription-Key in a new row under the Key column. 

3. Insert your primary or secondary subscription key into the Value column. 

 

You can decide if you want to choose a primary or secondary subscription key based on your 

needs.  

 

Primary Subscription Key: the main and default key associated with a subscription. It’s used 

for regular and ongoing access to the API. This key is often used in the initial setup and 

integration of your application with the API. 

Secondary Subscription Key: provided as a backup or for use in specific scenarios. It can be used 

as a failover key or as a replacement for the primary key if needed. The secondary key may be 

rotated or regenerated periodically for security reasons, and developers can switch to using the 

new secondary key while the primary key is updated. 
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Appendix E: Guide for request headers - company ID 
Company ID is only necessary when you have access to multiple company environments on the 

SimaPro Platform. The company ID allows you to make calls in the targeted company. To specify 

a company ID in Postman: 

1. Go to Headers tab. 

2. Type X-companyId in a new row under the Key column. 

3. Insert the company ID into the Value column. 

  



  External Model Calculator | API user guide  

22 

 

Appendix F: Guide for request headers - body data format 
If your request contains data in the Body section, you need to use the raw JSON mode. To do this 

in Postman: 

1. Go to the Body tab. 

2. Select the raw option. 

3. Select JSON mode in the drop-down menu. 

 

 

 


