A procedure to sidestep the lack of data for waste-based product systems
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1. Introduction
With an increasing share of industries that rely on the use of waste material to subsitute the need for virgin resources, it is paramount that the CLCI modeling of the material supply identifies the correct waste treatment activity affected by the removal of available material from the market.
Waste-based product systems may perform very differently as the affected waste treatment technology at the margin changes [1]. Following Weidema, Frees, and Nielsen [2], the identification of marginal technologies requires time series on the market volumes and information on the different competing technologies.
Unfortunately, CLCI modeling information for waste products is not abundant in commercial CLCI databases. Often, when an indication on the affected waste treatment is provided, it is done regardless of the sourcing location or the market state for that material. This is caused by a lack of precise data on waste availability and an insufficient disaggregation between waste types in national statistical databases.

The next paragraphs suggest CLCA practitioners a three-step procedure to model the sourcing of waste material for which the available market data does not allow to clearly identify the marginal treatment activity. The overall idea relies on the use of information surrounding the raw material the waste product stems from, for which data is generally more accessible. The procedure is applied to the sourcing of fly ash, the volatile part of the coal combustion residues.
2. Method

2.1. Step 1: Solving the unknown on the offer side
As a first step, we characterize the different European markets for fly ash production. This is achieved by modelling the coal trade in an input-output table for several years (2009-2014), using United Nations’ trade database COMTRADE (trade codes 27.01.11 and 27.01.12) [3]. With the Leontief inverse, we can deduct the type and amount of coal consumed for each European country over time, where consumption = imports + production – exports (hence, no long-term storage). Knowing the origin of the coal supply for each market, we match it with the corresponding ash content found in the proximate analyses provided by the USGS world coal quality inventory database COALQUAL [4]. This is important as the ash content in coal can vary from 2 to 50% of its wet mass depending on its type and location. This lets us derive the slope of available volumes of fly ash for each country, assuming a 5% Loss On Ignition ratio (representative of European coal-fired power plants) and a fixed 90:10 split ratio between fly and bottom ash.
2.2. Step 2: Solving the unknown side of the demand
As a second step, we use the aggregated statistics on combustion ash treatment provided by EuroStat’s env_wasgt database (European waste code 10.01) [5]. The selected waste code provides the closest aggregate level data on a country level (although including other combustion ashes such as slags and bottom ash). Based on the data, we estimate the trend for the different treatment technologies for fly ash over time (2009-2014).

2.3. Step 3: Determining the marginal waste treatment activity
Once we characterized both ends of the market, we can identify the affected treatment technology following an increase in demand for fly ash in each country after the procedure presented by Weidema et al.  [2]. On a market with declining volumes over time, the treatment activity affected by an increase in demand (or reduction in available amounts of material) is the activity that received less and less material to treat over time. Inversely, on a market with increasing volumes of available material, the affected treatment activity is the activity that has received increasing amounts of material over time.

3. Results and discussion

Figure 1 gives a graphical example of Step 1 with the supplying coal markets for The Netherlands in 2014, where half the coal came from Colombia with an average ash content of 6%, weight-basis. Figure 2 shows the fly ash volume trends for the European markets (on the left), as well as their respective affected treatment activity (on the right). The general view holds that fly ash becomes increasingly scarce in most European countries due to the progressive phasing-out of coal-fired power plants. An in-depth analysis of the results as well as talks with experts in the cement industry leads to think that less and less fly ash is landfilled as businesses compete for fly ash due to environmental and economic reasons. Fly ash usage particularly increases in the concrete industry as it offers an economically attractive way of complying with the market’s environmental demands while substituting the need for Portland cement (fly ash has cementious properties), hence outcompeting other fly ash uses such as filling material or as a Portland clinker substitute. Figure 2 suggests that sourcing fly ash from specific locations might be done at the expense of other reuse activities. The options the affected activities have in order to compensate for the lack of fly ash need to be considered in the CLCI.
[image: image1.png]



Figure 1: Solving the origins of coal for The Netherlands in 2014. Green circle: destination. Red circles: supply.
[image: image2.png]e

Fly ash market direction
‘ Expanding market ‘ Shrinking-market

Y S L L

s/

Affected treatment activity 9
/ ‘ Landfilling ‘ Backfilling ‘ Land deposition ‘ Reuse





Figure 2: Left – The fly ash market trends. Right – The affected waste treatment activity.
4. Conclusions

Our work suggests an alternative procedure for modelling the supply of waste materials in CLCI when waste market data is lacking. A potential weakness of the procedure is the reliance on aggregated waste treatment data for ashes. Hence, expert views as well as access to Eurostat’s microdata might be needed to verify the results in this case. Nevertheless, we believe that the proposed procedure helps to understand better the environmental consequences associated to waste supply. This contrasts with the generally adopted rules for attributional LCI where the use of residual materials is often considered free of any environmental burden.
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Table 1 could look like this








