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Baseline & Objectives

Situation:

• In the past, Smart & Clean has created an ecosystem operating model and 
high-level road map for the Full Plastics Cycle

• The first step in the road map is the development of a "minimum full cycle" of 
packaging plastics

• The aim is to create a better understanding of current packaging plastic flows 
and the target volumes of recovery streams to achieve the recycling target.

• In addition, there is a need for a modelling tool that enables continuous data 
visualization and traceability and monitoring of plastic flows and volumes in the 
future.

Objectives of the project:
• Define a simple data model that provides a reference framework for the 

collection, processing, and analysis of packaging plastic data and serves as a 
basis that can be extended to manage data related to other plastic streams

• Develop an Excel tool that can be used to collect, monitor, visualize, and share 
plastic information internally and externally within the plastic ecosystem to 
increase collaboration and track results.
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Streams of packaging plastics in the Helsinki Metropolitan Area and Lahti

Collection

Processing

ProductionConsumption / 
Use

Streams leaving the cycle: energy recovery, disposal, littering
Streams in circulation: virgin raw materials

• Fortum Plastics Refinery (Riihimäki)
• L&T Plastics Recycling Plant (Merikarvia)
• Companies in the environmental business
• Chemical recycling plant (under construction)
• Institutions abroad

• Rinki
• HSY, PHJ
• Companies in the 

environmental 
business sector

• (L&T)
• Palpa

• Oil Refining Industry
• Petrochemical industry
• Other virgin raw materials

• Packaging Industry
• Manufacturing Industries

• Consumers
• Industries
• Public & private 

services
• Construction 

Energy 
Utilization

• Energy Companies

At present, only a small proportion of all packaging plastics is destined for energy recovery and 
material recovery.
Key issues to be addressed:
• What are the current volumes for the flows of packaging plastics at different stages of the value chain 

and in the applications (especially the flows marked with a blue arrow in the figure below)?
• What are the target volumes to reach the recycling target?
• What steps could be taken to increase the utilization streams to reach the recycling target?

• Mixed Waste
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Main features of the tool

q Provides an overview of the plastic circulation 
volumes in 2018 based on best available information

q Provides a deep-dive view of the four main areas of 
the circular model: Production, distribution, collection, 
processing

q Capability to simulate the baseline y-o-y growth of 
the plastic volumes per activity

q Estimates the regional volumes of Capital area and 
Lahti to enable specific actions

q Enables creation, testing and comparison of 
different scenarios and their overall impact
q Forces scenarios to be 

How the tool can help?
The tool provides an overview of the plastics ecosystem landscape and allows for fact-based 
comparison of options

Input Output

Basic operation:
• Model consists of flows and activities which both have a 

certain volume
• An activity, such as plastics collection, has input and 

output volumes
• Flows connect activities together and depict how much 

of the output of one activity is directed to another
• The input flows and the output flows of an activity need 

to match, otherwise the tool is imbalanced

Flows

Activity

Model operations
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Current state: Capital area recycling rate is estimated at 20,6%, mostly as significant 
amount of plastic packages is currently ending up as mixed waste and incinerated

Recycling rate is calculated as follows:

Trade & distribution of plastic packages (incl. foreign eCommerce)

Recycled plastic materials (to domestic & export market)
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With reduction of plastic packaging ending up as mixed waste by 40 %, the intended 
recycling rate can be reached

Key actions needed to reach objective:
• Reduction of plastic packages ending up as 

mixed waste by 40% and directing it to 
recycling. 

• This leads to an increase of recycled plastic 
raw materials production which can be used to 
produce plastic packages and other plastic 
products.

Activities Annual volume Difference in %* Change in ktons*

Domestic virgin plastic raw material production 235 15 % 31
Plastic packages production 124 23 % 23
Manufacturing of products 110 15 % 14
Trade and distribution of plastic packages 88 14 % 11
Usage and consumption 194 15 % 25
Collection of plastic packages 194 17 % 28
Processing and recycling 44 144 % 26
Energy utilization 44 -20 % -11
Landfill and littering 3 0 % 0
Domestic recycled plastics raw materials production 33 230 % 23
Import 61 17 % 9
Export 53 18 % 8
Foreign eCommerce 2 0 % 0
*) compared to base year 2018 *Includes both actions and estimated normal growth of demand
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Follow the status and 
development of actions

• Timeline (y-on-y) view of 
volumes and key metrics

• Ability to deep dive on 
specific industry or function

• Past actions and their effects 
to be recorded as new 
annual baseline

• Volumes can be scaled 
down to regional (Capital 
area/Lahti level)

Test and define projects and 
action chains

• Tool enforces creation of 
action chains: changes in 
volumes in one part need to 
be balanced/consumed 
elsewhere

• Each change in volumes 
should be defined and 
justified in writing

• Various different action 
chains can be defined and 
compared for efficiency

Compare alternative action 
chains 

• Tool allows for comparison 
of the efficiency of different 
action chains

• When an action chain is 
created, the tool 
automatically calculates the 
annual change in plastic 
circulation

• Action chain effects can be 
switched on or off, 
depending on what effects 

Tool use cases
The developed tool provides an overview of the plastics ecosystem landscape and allows for fact-
based comparison of options
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Action Chain Modelling in practice
Creating and action chain allows the modeller to test their hypotheses and the value chain effects 
of their ideas

Define the name, intended actions 
and objectives of the action chain 

Define the impact of the intended 
actions on the correct row and year 

(in percentages)

Check what imbalances were 
created by the changes from the 

error checking view (Tool provides a 
hint on what activity to balance)

CHECK 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  

Error checking for base case and action chains

Define the actions needed to 
balance the material flows (e.g. by 

changing processing capacity in the 
downstream)

Once balanced, document and 
describe actions taken on each row 
to achieve a balanced action chain.

To test compound effects of the 
action chain, activate it.
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Example: Action chain creation

1. Define first action to be taken (e.g. Improvement of collection of 
plastics from SME sector) and estimate impact

2. As the flow out from collection has increased, the amount of 
processing and recycling and/or energy utilization needs to be 
increased accordingly
à Need to ensure sufficient capacity in processing and and 
recycling (considering e.g. material quality)

3. As a result of recycling volume changes, the flow to raw material 
production increases à Need to ensure sufficient demand for 
increased recycled raw material production and see how the 
new material can be reutilized 

1 2

3

4. If the plastic packages production increases as a result of previous 
actions, the subsequent flows need to increased to consider the 
changes in input

5. Actions may also include changes to import and export (e.g. Taxes 
or other control instruments) as well as foreign e-commerce to balance 
the effects

4

5
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High-level Data Flow

Data 
Sources

Input Sheets:
• Collect and classify raw 

data
• Document key 

assumptions

The data model supports the flow of plastics volume data from the data source to the visualization 
layer and enables the modeling of future scenarios.

Input raw & cleaned data

Input assumptions

Output data

Output Sheets:
• Representing data based 

on phase in the process 
• Visual representation of 

output data

Calculation

Calculation Sheet:
• Merge input data and 

assumption based data points
• Calculate data output

Output data visualization

Modelling / Adjustments

Modelling Sheet:
• Adjustment of key parameters to 

model future scenarios
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Scenario Modelling

• All input parameters can be adjusted to 
reflect potential future scenarios

• Scenarios can be turned on and off to test 
various hypotheses

• Outputs in the data and visual output sheets 
adjust real-time to the adjusted input 
parameters

• The model will flag discrepancies in the 
model, e.g. when input and output streams 
of an activity do not match due to parameter 
changes

• Outputs can be compared to the 50% target 
and base scenario

• The visualization allows a fast identification 
of key impacts and main material flows

To enable the modelling of future scenarios as a basis for the planning and prioritization of actions 
in the broader plastics ecosystem, the model provides modelling capability.
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Overall plastics material flow – key functionality
The visualization of the overall process flow provides an understanding of the end-to-end plastics 
flow and allows for a view per year and region.

Possibility to adjust 
year and region*

Representation of overall recycling rate 
and delta to 50% target in tons

View of material volumes per 
process step and stream

Links to deep dive on 
specific parts of the cycle 

*Currently modelled as a blanket % across all parameters


