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1 Introduction 

1.1 Background 
That Drum International provides its customers with a unique packaging solution which might have 

significant environmental benefits when compared to existing packaging solutions. Therefore a Life-Cycle 

Assessment (LCA) of their packaging solution is initiated, of which the results will be compared to 

estimated environmental impacts of a standard drum design, highlighting the features of the TDI drum 

design. 

1.2 Initiators 
That Drum International, and more specifically Alex Baisch (director TDI) is the initiator of this LCA project. 

1.3 Execution and responsibilities 
This LCA was launched in January 2017. The realization of this project is managed by Alex Baisch and 

Jonathan Luff of TDI, where the execution of the LCA is managed by Alexander van der Flier, Arno 

Scheepens, Lina Gkountakou and Eelco Rietveld of EY.  

1.4 Project approach & Methodology 
First a LCA is executed for the TDI drum in line with the ISO14040 and 14044 standards. A data request 

is formulated upon agreement of the scope and system boundaries for the drum life-cycle. Thereafter the 

data is modelled in LCA software to calculate the environmental impacts within scope of the LCA for the 

TDI drum packaging. The initial focus will be on the TDI drum within the South African fruit juice 

concentrate sector, coupled with the scenario whereby their drums arrive in Rotterdam at HIWA, a cold 

storage facility, for some of South Africa's exported concentrate products. The end-result will additionally 

be compared to a virtual drum design, where care will be taken to maximize comparability.  

1.5 Structure of this report 
First the goal and scope of this LCA report is defined, including the system boundaries for the project. 

Thereafter the collected Life Cycle Inventory data is presented, which were generated or defined 

including a description and quantification of the materials, processes, data and allocation procedures if 

applicable.  

Following the Life Cycle Inventory, an impact analysis is performed. This section includes the calculation 

setup which is used to perform the impact analysis and is thereafter presented as an environmental profile 

of the different elements under study. To examine the effects of certain selected parameters, several 

sensitivity analyses are performed.  

This report furthermore discusses any significant issues, completeness and consistency before 

concluding the LCA with conclusions, limitations and recommendations.  

Included in this report is a list of references used to compile this report and a full set of appendices 

required for full understanding of the LCA.   
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2 Goal and Scope 

2.1 Goals 
The primary goal of the study is the LCA of TDI’s multi-trip industrial packaging solution. A secondary 

goal is to compare the difference in environmental impact of the innovative packaging solution with the 

estimated impacts of a standard drum design. 

2.2 Scope 

2.2.1 Product description 

This study focuses on the environmental impacts of TDI’s steel drum packaging solutions. The drums are 

made from galvanized steel sheet: ISQ230 - EN10346 DX51 - Commercial quality  - Z200 coating. 

 

The core processes of TDI are described in Section 2.2.1.1 & 2.2.1.2 and include; 
 The production of steel drum parts 

 The transport of drum parts to assembly location(s) 

 The assembly of the drum 

 The re-use (stripping, re-assembly) 

 

These core processes form the basis for the defined system boundaries in Section 2.2.2.  

 

Next to the Core Processes, several upstream and downstream processes required for TDI core processes 

are also within the system boundaries of this LCA, such as raw materials, steel production, steel sheet 

production and galvanization and end of life treatment. The use phase is considered to be out of scope for 

this study, since the environmental impacts of the drum during the use-phase are to be allocated to the 

transport of the contents of the drum.  

Foreground data will be collected for the core processes, and the materiality of the background processes 

are used as a basis for the upstream and downstream data requirements. The process tree in Section 2.2.3 

shows which life cycle phases and processes are included in the system boundaries of this study. 

2.2.1.1 Core process: Production of the steel drum1 

The Galvanised Drum bodies are welded on an automated drum welder. These bodies are folded and 

palletised into nested clusters of 25 bodies, 6 nested clusters per pallet allowing for 150 bodies per pallet. 

The lids and bottoms are pressed allowing for greater volume of product being transported. The drum sets 

are loaded onto a Taut Liner Super Link Truck in quantities of 2000 per load. The improved logistics model 

creates a 6-times saving for inward bound transport cost per drum thereby reducing carbon emission on 

diesel usage in the transport sector. 

2.2.1.2 Core process: (Re-)Assembly and Stripping Services2 

That Drum International specializes in the recollection of drums at the decanters. TDI is able to collect 

drums, strip them into their components, knock them down, send them back to SA and reuse the drum.  

 
  

                                                        
1 Taken from TDI website: http://thatdruminternational.com/drum-packaging/  
2 Taken from TDI website: http://thatdruminternational.com/stripping-and-assembly-services/  

http://thatdruminternational.com/drum-packaging/
http://thatdruminternational.com/stripping-and-assembly-services/
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Drum Assembly  

A trained That Drum operator is based on site or a customer’s employee is trained to assemble drums on 

site. 

• The drums are separated from their nests and expanded to release their kidney shape 

• They are then flanged with curls at the top and bottom of the body, the top of the drum is seamed, 
on the flange-curler 

• The drum bottom is seamed onto the body of the drum 

• And lastly the lids and rings are available for assembly after the drums have been bagged and 
filled 

 

Advantages of the assembly process: 

• Reduction of drum deliveries due to 2000 drums being delivered per load. 

• Storage space for drums is reduced 

• Drums can be assembled on a just in time basis. 

• The assembly machines can be close to the drum filling points to reduce internal drum movement 

• A major advantage with the TDI system is that smaller remotely operated juice producers can 
enter the market competitively on the basis that their packing costs do not outprice their product 
 

Drum Stripping process 

• After drums have been decanted they are prepared for stripping and disassembly. 

• The drums enter the mobile stripping facility where the drums’ seams top and bottom are uncurled 
–reducing the need to cut the drum or resize it. 

• The bottoms of the drums are pulled off the body of the drum, the body of the drum moves to a 
re-roller, which rerolls the body to iron out any kinks or damages. 

• The body is moved to the knock down process to create a body ready for nesting. The stripped 
body is folded and packed into clusters. 

• The bottom is reformed for reuse. 

• The lids and rings are repacked ready for dispatch together with the nested bodies and reformed 
bottoms 

• The stripped drum is now available to be shipped worldwide 
 

Advantages of the stripping process: 

• The stripped drum is available to be sent world-wide for reassembly. Enabling TDI to relocate and 
REUSE drums worldwide 

• The drum has a life cycle of a minimum of 6 uses (5 reuses) and has been tested to failure up to 
14 times 

• Drums can be packed in kit form with up to 1450 drums per container reducing logistics costs 

2.2.1.3 Lifespan 

The product life-time is not expressed per year, but as the number of uses before end-of-life is reached. 

The TDI drum has a life-cycle of 6 uses before recycling or discarding is required.  
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2.2.2 Functional unit, Life cycle phases and system boundaries 

The  Model 1000m Open Top Drum with lid and ring (capacity of approx. 247 liters) is the subject of 
analysis for this LCA.  
 
The model 1000 TDI drum with a capacity of 247 liters will be the baseline size for the analysis as this is 
the model most sold on the market at this time. The focus is therefore the production and servicing of a 
247 liter packaging drum. The production, transport to customer, refurbishment and the end of life are 
included. The functional unit is the provisioning of packaging for the transport of 247 Liters of content. 
 
The reference flows is one unit of packaging: 1 model 1000 drum with a transport capacity of 247 liters  
 

2.2.2.1 Functional Unit of the comparison standard drum design 

The functional unit of the comparison are packaging units with capacities of 55 US gallons (208,2 liter), 
which are generally used to transport chemicals or other substances.  
The comparison is based on the environmental impacts of 1 55 gallon drum with a capacity of 208,2 liters. 
This means that for the comparison the calculated environmental impacts for the Model 1000 drum with 
a volume of 247 liters needs to be discounted by 15,7%: 208,2/247x100 = 84,3%. It is considered valid 
to discount both the impacts for production as well as refurbishment linearly, since the functional unit 
considers the volume transported by the drums: to transport the same amount of drum contents, 15,7% 
less TDI Model 1000 drums, including their refurbishment, are needed. 
For the comparison we have estimated the weight of a standard steel drum design at 17,24 kg. based on 
several online sources. This weight is required to estimate the amount of steel sheet required to 
manufacture the drum. This amount corresponds with drum with a filling capacity of 55 gallons (208,2 
liter), and should be interpreted accordingly. 

2.2.3 Process tree  

 

The process tree depicted in this section shows the included life cycle stages and system boundary for 

the TDI drum LCA. 
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3 Life Cycle inventory 
This chapter describes the entire production process of the TDI collapsible drum. The chapter also includes 

the assumptions and other choices made during the inventory stage. The primary information is collected 

by EY through interviewing and sending out questionnaires to TDI and their relevant suppliers. A second 

data request was also formulated after the initial impact assessment to identify whether more primary 

data was required for a more reliable LCA. 

3.1 Upstream Inventory 

3.1.1 Raw materials and Steel production (A1) 

For steel production the EcoInvent data-sets contain a generic scenario for a global steel production 

process & supply chain. Even though this phase of the product life-cycle represents a material impact, no 

further data is collected due to the complexity of the process associated with data collection. The amount 

of recycled content is taken into account for the produced steel in South Africa, following Arcelor 

Mittal/World Steel3: 55%. Since the data-set for Basic Oxygen Furnace (BOF and also called convertor) 

contains 12,5% of recycled steel, and the Electric Arc furnace (EAF) data-set contains 100% recycled 

content, the percentage of BOF is calculated as 45/87 = 51,7%, and hence it is assumed that 48,3% of the 

steel for TDI has been processed by an electric arc furnace. Since the steel is galvanized, it is modelled as 

low-alloyed (carbon) steel. The steel is thus modelled using the following EcoInvent datasets: 

a. 51,7% [Steel, low-alloyed {RoW}| steel production, converter, low-alloyed | Alloc Def, S] 

The process produces primary steel. Scrap is only used for cooling the liquid steel. Included activities in 

this dataset are: transport of hot metal and other input materials to converter, steel making process and 

casting.  

b. 48,3% [Steel, low-alloyed {RoW}| steel production, electric, low-alloyed | Alloc Def, S] 

This process produces primary steel. Included activities in this dataset are: steel making process and 

casting. Activity starts with the arrival of iron scrap at the electric furnace. 

3.1.1.1 Mining and Beneficiation, and Recycling 

These phases are included in the selected steel data-sets above.  

3.1.1.2 Transport from ore processing to steel production site 

This phase is included in the selected steel data-sets above.  

3.1.2 Transport of steel slabs from steel production site to steel sheet production 
site (Duferco) (A2) 

Annex I: Collected data provides the means used to transport the steel slabs to the Duferco site in Saldanha 

Bay (Truck transport) from the steel production site; the distance between the facilities is 7km from Docks 

to Duferco (and 10 km from AMSA (ArcelorMittal SA, for Q3/Q4) to Duferco).  

For this process, transport is modelled using the dataset [Transport, freight, lorry >32 metric ton, EURO5 

{RoW}| transport, freight, lorry >32 metric ton, EURO5 | Alloc Def, S] for a distance of 7km. The load 

factor is assumed 100% for TDI transport and this ecoinvent process accounts for 50%, therefore the tkm 

are multiplied by 50% (i.e. no empty return, fully loaded 1 way trip). 

                                                        
3 http://www.arcelormittalsa.com/Portals/0/how-steel-is-made.pdf 
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3.1.3 Production of steel sheet (A3) 

The steel slabs from the steel production plants are hot-rolled into steel sheet material. Primary data has 

been received for this process and these will be integrated in the available dataset for the production of 

steel sheet from EcoInvent which is: [Sheet rolling, steel {RoW}| processing | Alloc Def] 

A loss of material is taken into account based upon the primary data (Annex I: Collected data): 3% 

3.1.4 Galvanization of steel sheet (at thickness for drum manuf.) (A4) 

The steel sheets are pickled and galvanized at Duferco site. Since it is expected that this is a hotspot for 

the environmental impacts, primary data on the amount of zinc applied on steel sheet sold to TDI is 

collected for this stage.  

 

General Duferco Product Data4:  

- Material - Pickled and cold reduced, or hot rolled and pickled steel strip. 

- Coating - 90g/m² to 450g/m² (both sides) 

- Strip Thickness - 0.20 to 2.00mm 

- Strip Width - 775 to 1524mm 

- Coil Weight - 5 to 28ton max 

- Outer Diameter - 1880mm Max Exit 

- Inner Diameter - 508mm or 610mm 

 

Primary data collected on the pickling galvanization process is shown in Annex I: Collected data and the 

data are modelled using [Zinc coat, coils {RoW}| zinc coating, coils | Alloc Def, U]. The modelled amount 

of zinc, as based on primary data received from TDI is 0,2 kg of zinc/m2 of steel sheet. 

3.1.5 Transport of steel sheets from steel sheet production (Duferco) to drum 
parts production (JHB Benoni) (A5) 

After production of the galvanized steel sheet, the sheet is transported to JHB Benoni. Here the drum 

parts are produced out of the steel sheet. The transport distance is determined at 1511 km (Figure 2). 

 

 

Figure 2: Transport distance from Duferco to JHB Benoni. (Source: Googlemaps/TDI) 

                                                        
4 https://www.duferco.co.za/Company/ProdHotDipGalv.aspx  

https://www.duferco.co.za/Company/ProdHotDipGalv.aspx
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The type of transport is based upon the information provided that the transport company uses a new fleet 

of trucks. Hence transport is modelled using [Transport, freight, lorry >32 metric ton, EURO5 {RoW}| 

transport, freight, lorry >32 metric ton, EURO5 | Alloc Def, S] for 1511 tkm for each ton transported.  

In these data-sets a loading factor is applied automatically, which needs to be adjusted to the TDI situation. 

The load factor is assumed 100% for TDI transport and this EcoInvent process accounts for 50%, therefore 

the (tkm) are multiplied by 50%. The pallets used for transport are not included in this LCA. 

3.1.6 Blanking (TATA/ Benoni, Johannesburg) (A6) 

In Benoni, Johannesburg (SA) the steel coils are sheeted, slit and pressed, resulting in the blanks of the 

walls, lids, bottoms, rings etc. for the TDI drum production process.  

 

 

 

Figure 3: Pallets of steel sheet blanks at TDI (Source: TDI) 

Primary data was received per drum part for the cutting process during blanking about the energy used 

for cutting and the waste material produced. Drum parts include the body sheet, the lid, the bottom and 

the ring. Fasteners are also purchased for sealing the drums and consist of nuts, bolts and washers. 

Primary data collected is shown in Annex I: Collected data. The energy use during cutting is modelled as: 

[Electricity, medium voltage {SA}| market for | Alloc Def, U]. 

3.2  Core Inventory 

3.2.1 Production of steel drum parts (B1) 

For the production of the drum parts, primary data is used (per drum part) from the TDI production facility 

for the energy use and waste material produced. The primary data is shown in Annex I: Collected data 

and the energy uses are modelled as follows.  

 
a. Bending and welding energy: The electricity use for bending and welding is modelled as 

[Electricity, medium voltage {SA}| market for | Alloc Def, U] and in the default dataset for 
welding [Welding, arc, steel {RoW}| processing | Alloc Rec, U] the electricity use is altered based 
on the provided primary data. 

b. Pressing energy use in KWh/lid and KWh/bottom is modelled as [Electricity, medium voltage 

{SA}| market for | Alloc Def, U]. 
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c. Ring forming energy use (x2 for two rings per drum) in KWh/ring is modelled as [Electricity, 

medium voltage {SA}| market for | Alloc Def, U]. 

d. Average metal working for fasteners is modelled as [Metal working, average for steel product 

manufacturing {GLO}| market for | Alloc Def, U]. 

3.2.2 Transport of Drum parts to assembly location(s) (B2) 

Drum parts are transported from TDI to the clients where they are assembled by a That Drum operator 

when they are ready to be filled. According to primary data for this stage (see Annex I: Collected data), 

100% of the produced drum kits are transported in folded state to TDI clients (also called TDO clients) for 

an average distance of 832km/load. This is calculated taking into account total 81576 km travelled 

transporting 98 loads of drum kits. For the modelling of the transport the following information is available 

from TDI:  

• Diesel interlinks with 34 ton super-links (12m,6m combination) load. 

• 17kgs x 2000 drums/load 

• Anderson Transport 460 Horse Power. 

• Fuel consumption 2km/liter. 

• Delivery of Drum Kits to Customer 

The transport is modelled as [Transport, freight, lorry >32 metric ton, EURO5 {RoW}| transport, freight, 

lorry >32 metric ton, EURO5 | Alloc Def, S]. The load factor is assumed 100% for TDI transport and this 

ecoinvent process accounts for 50%, therefore the (kgkm) are multiplied by 50%.  

3.2.3 Assembly of drum (B3) 

Drum kits are assembled at location of the client when need to be filled. The following equipment is 

required for the assembly line together with their specifications: 

 

 Assembly Equipment 
 Duck bill opener Curler/Flanger Seamer 

 

 

  

Weight 280kg 1100kg 1140kg 

Dimensions 1100x700x1200m 1200x1000x2200m 1050x1600x2900m 

Electrical supply None 380V,3phase (4kW motor) 380V,3phase (7.5kW motor) 

Pneumatic 

Requirements 
6 bar supply None 6 bar supply 
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Primary data as shown in Annex I: Collected data, indicate 1,25kWh energy use for the assembly process. 

This is modelled as [Electricity, medium voltage {SA}| market for | Alloc Def, U]. The equipment itself is 

not modelled for this study. 

3.2.4  (Use) *Out-of-scope* 

In line with previous Life-Cycle Assessments of industrial packaging the use phase of the drum has been 

left out of scope for this study. It is assumed that the actual transport of goods contained in TDI drums 

will include the additional impact of transporting the weight of the packaging. However, return transport 

of the empty Model 1000 drums is included and can be used as a proxy (within the used scenario, i.e. 

transport to Rotterdam).  

3.2.5 Re-use loop (B4) 

According to TDI, the TDI steel drums are to be re-used at least 5 times after their first use. The maximum 

times of re-use per drum is considered to be 14 times. Filled TDI drums are sent to the location of HIWA 

cold storage in Rotterdam where the stripping process is taking place after the drums are decanted. 

Stripped TDI drum parts are then send back to South Africa and are re-assembled at the client location. 

In the next re-use loop, re-filled drums arriving at HIWA in Rotterdam and again stripped and sent back to 

South Africa, resulting in 6 total uses of the TDI drum, after which 10% are modelled to be discarded after 

use, in The Netherlands. 90% is assumed to be recycled, however no impacts/benefits are calculated for 

the recycling, since these are already included in the recycled content of the steel used to produce the 

drums. This is also in line with previous Life-Cycle assessments of industrial packaging.  

3.2.5.1 Transport to stripping location 

Transport of TDI steel drums to the stripping location is out of scope for this study, since the drums are 

stripped at HIWA in Rotterdam. 

3.2.5.2 Stripping 

TDI drums arrive at HIWA Cold port storage in Rotterdam from South Africa. At HIWA, the drums are 

stripped using similar equipment used for their assembly line. The stripping line is located inside a shipping 

container. In order to measure the energy usage of the container, an energy meter was installed at the 

container and one day full measurement of the energy use was performed. The measurement was 

performed using a Janitza MRG 503LGM portable meter.  

Primary data as added in Annex I: Collected data according to HIWA measurements, indicate 5,2 KWh 

usage per day for stripping 60 drums. Therefore the primary energy use for stripping used in the model 

is 5,2/60= 0,0866 KWh/ TDI steel drum. Adding the heaters used during the colder months to the model, 

three 6kW heaters for 8 hrs a day are included for 6 months of running time as an estimate. 

The electricity is modelled as [Electricity, medium voltage {SA}| market for | Alloc Def, U].  

Failure rate of 0,83% during disassembly was provided by HIWA. 

3.2.5.3 Transport to re-assembly location 

After stripping at HIWA location, the collapsed TDI body parts, lids and bottoms are sent back to Cape 

Town. Ship transport is modelled as [Transport, freight, sea, transoceanic ship {GLO}| market for | Alloc 

Def, U] for a distance of 11.430 km between Rotterdam harbour and Cape town.  
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3.2.5.4 Re-assembly 

TDI drums are re-assembled and reused at TDI client locations in South Africa. The modelling of this stage 

is assumed to be similar to the assembly of the TDI drums (see Assembly of drum (see Section 3.2.3: 

Assembly of drum (B3).  

3.3 Downstream Inventory 
The disposal scenario for TDI steel drum was modelled in Simapro. It is considered that the TDI steel drum 

is stripped at HIWA and reused by the clients in SA. A failure rate of 0,83% was provided by HIWA for the 

stripping process. This means that for modelling of one life cycle of TDI steel drum, 0,83% of the TDI steel 

drums are treated as waste (90% to recycling and 10% landfill) and 99,17% of the TDI steel drums are 

reused. In this paragraph, the end-of-life treatment of waste steel is described.  

3.3.1 End-of-life recycling (C1)  

3.3.1.1 Collection, sorting and transport to steel production facilities 

Transport is modelled using the dataset [Transport, freight, lorry >32 metric ton, EURO5 {RoW}| 

transport, freight, lorry >32 metric ton, EURO5 | Alloc Def, S] assuming 50 km distance between raw 

materials production site to steel production site. 

3.3.1.2 Recycling 

It is assumed that 90% of waste steel is recycled in Europe. Recycling is modelled with the dataset [Steel 

and iron (waste treatment) {GLO}| recycling of steel and iron | Alloc Rec, S]. 

3.3.2 End-of-life Landfill (C2) 

3.3.2.1 Collection and transport to landfill sites 

Transport is modelled using the dataset [Transport, freight, lorry >32 metric ton, EURO5 {RoW}| 

transport, freight, lorry >32 metric ton, EURO5 | Alloc Def, S] assuming 50 km distance between raw 

materials production site to steel production site. 

3.3.2.2 Landfill 

It is assumed that 10% of waste steel is landfilled. Waste steel landfilled is modelled with the dataset [Steel 

and iron (waste treatment) {GLO}| recycling of steel and iron | Alloc Rec, S]. 

4 Data  

4.1.1 Data collection 

Primary data is collected on the product, TDI core processes and the main hot-spots. All data is collected 

and delivered to EY by TDI. 

4.1.2 Data quality 

The delivered data quality on the TDI core processes and the product is regarded as high. The data is 

derived from invoices, measurements, assumptions and calculations made by TDI. However, the data 

from TDI and its suppliers has not been verified by an independent external party. The delivered data for 

the main hotspots (i.e. up to steel sheet production) were not considered to be reliable enough in order 

to be confident about the results of the LCA. Taking a precautionary approach, the default data-sets 



18 
Confidential – for internal use only 

available in EcoInvent were used whenever the primary data resulted in significantly different 

environmental impacts when compared to default data-sets.  

4.2 Allocation 
Allocation is the split of environmental flows between two or more products or processes. This occurs with 

multi-output, reuse and recycling processes. The use of allocation in this study is described below. When 

certain processes create multiple outputs, the environmental impacts are allocated on an economical 

basis, unless otherwise specified.  

4.2.1 Multi-Output processes 

Three different types of drums are being produced at TDI: Model 1000, 935 and 925. The allocation of 

e.g. energy use, waste and materials for the Model 1000 drum is performed by TDI, see Annex I: 

Collected data. 

It needs to be noted that one of the material parameters for this LCA is the recycled content of the steel 

used for production of the drums, which is part of a multi-output process: The steel plant produces a 

high variety of different products. The aim of this LCA is not to perform an impact assessment of the 

specific steel production plant delivering to TDI, therefore the EcoInvent data-sets are used and the 

recycled content is based upon the Arcelor Mittal publication describing the recycled content of 55%.  

4.2.2 Re-use and recycling processes 

According to specs, TDI drums are to be re-used 6 times, similar to the standard drum design which is 

certified for 6 re-uses.  

For the recycling processes, no direct data is available. Hence a scenario is created based upon 

EN15804, where 90% of steel is recycled at end-of-life, and 10% is land-filled.  

For zinc, the assumption is that 100% of zinc is land-filled at end-of-life, since the inputs are 100% virgin, 

and there is no evidence that zinc is recovered from galvanized steel during recycling.  
 

5 Life Cycle Impact Analysis & Results 
This section presents the results of the Life-Cycle Assessment performed in this project.  

The results are calculated using the GHG protocol single issue indicator (v1.02) in Simapro 8.3. The 

calculation set-up is presented in Section 5.1. The results for the TDI Model 1000 drum are presented 

for the full product with a 247 liter transportation volume.  

5.1 Calculation setup 

Calculation:  Analyze 

Results:  Impact assessment 

Product:  
1 p Life cycle 1 TDI steel drum (Model 1000) c2grave (of 
project That Drum International - Steel Drum) 

Current library:  Ecoinvent 3 - allocation, default - unit [Alloc Def, U] 

Replacing library:  Ecoinvent 3 - allocation, default - system [Alloc Def, S] 

Method:  Greenhouse Gas Protocol V1.02 / C02 eq (kg) 

Indicator:  Weighting 

Skip categories:  Never 

Mode:  Group 
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Default units:  No 

Exclude infrastructure processes:  No 

Exclude long-term emissions:  Yes 

5.1 Impact Results TDI drum Model 1000 

5.1.1 Total impact TDI drum 

Figure 4 depicts the impacts in kg. CO2 eq. for each life-cycle stage of production and refurbishment of 

the TDI Model 1000 drum. It is clear that the material impacts occur upstream of TDI, mainly in the steel 

production, but also steel sheet production, galvanization and blanking. These upstream life-cycle stages 

account for over 90% of the total impacts of the production of the drum.  

 

Figure 4: Kg CO2 eq. per life cycle stage of the TDI Model 1000 drum 
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5.1.2 Production TDI drum Model 1000, per life-cycle stage 

Figure 5 depicts the impacts per life-cycle stage of this Life-Cycle Assessment.  

 

Figure 5: Kg CO2 eq. per life cycle stage for TDI Model 1000 drum 

5.1.3 Refurbishment TDI drum Model 1000: closing the loop 

 

Figure 6: Kg CO2 eq. per life cycle stage of refurbishment the TDI drum 
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6 Sensitivity analyses 

6.1 Sensitivity to Recycled Content of steel 
The total impacts for the drum are calculated for the sensitivity of the recycled content parameter. 

Recycled Content is the percentage of recycled steel that is used for the production of the drum. Here the 

impacts for the TDI Model 1000 drum are calculated using both 100% converter steel (which corresponds 

with a recycled content of approximately 12,5%), as well as 100% electric arc furnace steel (which 

corresponds with a potential of 100% recycled steel).  

 

Figure 7: Calculated Impacts in kg. CO2 eq. of the TDI Model 1000 drum and the sensitivity to a recycled content 
of approx. 100% (EAF) down to approx. 12,5% (BOF). 

The selection of the mix of the two selected technologies and their corresponding recycled content has 

a material impact on the results calculated in this analysis. It is therefore advised to more carefully 

assess the exact technologies used by the actual steel supply chain of TDI.  
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6.2 Sensitivity to Re-use of the drum 
The amount of re-use of each drum is likely to affect the overall impacts significantly. Therefore a wide 

range of re-use scenarios are applied in the analysis, up to the estimated lifespan of the TDI Model 1000 

drum.  

 

Figure 8: Average environmental impact in kg. CO2 eq. per re-use of the TDI Model 1000 drum. 
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7 Life cycle interpretation 

7.1 Completeness, sensitivity and consistency 
The scope of this LCA is complete: it only excludes the use-phase of the drum and the plastic liner, since 

these are to be allocated to the transport of the contents of the drum.  

The two variables which have been subject to a sensitivity analysis were both material: The recycled 

content as well as the number of re-uses are material to the results of this LCA. Therefore it is 

recommended that future research and development addresses these issues in more detail.  

7.2 Significant issues 
No significant issues with this LCA have been identified. Upon verification, any remaining issues will be 

addressed and incorporated upon agreement with the client.  

7.3 Conclusions, limitations and recommendations 
This LCA provides a thorough assessment of the environmental impacts associated with the TDI drum 

design. Primary data has been obtained for the core processes of TDI, and a combination of primary and 

secondary data has been applied for the background processes. The presented scenario however only 

covers one specific routing of TDI drums, whereas many different stakeholders in different locations may 

want to have specific environmental impacts calculated for their specific situation. It is therefore 

recommended to operationalize this LCA by integrating the results into an impact calculator, which TDI’s 

clients can use (e.g. on the TDI website) to calculate their specific impacts on their own.  

Additionally, If TDI wants to be able to re-supply their client base with used drums, then also 832 km of 

truck transport needs to be included in the modelling for re-locating the collapsed drums to the client 

locations. It could be assumed that the average transport distance within SA from Cape Town is similar to 

the average distance from TDI to their clients. If TDI aims to fully control this process (circularity), the 

transport needs to be modelled from Cape Town to TDI, and from there to their clients. Both types of 

operations are however not included in the current scenario and are thus excluded from this study. When 

moving to a fully circular operating model, such transports are to be included in the LCA.  

 

A minor limitation is that the use of the GHG Protocol single issue indicator leads to the exclusion of 

specific material depletion impacts. Since virgin steel is a non-renewable resource, it stands to reason 

that iron depletion could further increase the materiality of environmental impacts associated with 

upstream process such as steel production.  

 

Finally we recommend that the LCA be externally verified.
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8 Annex 

8.1 Annex I: Collected data 

 
Inventory data      

Input-output steel supplier (related to A1 and A2)      

What is the recycled content? 55% % recycled      

Where is the virgin material sourced? 
Iron Ore : SIOC, South Africa 

location(s)      

Iron Pellets : South Africa       

Which type of Steel production process? 
(electric arc, converter etc.) 

Corex, Midrex, Conarc   
     

How are the steel slabs exactly transported 
to Duferco? 

Road Haul by truck, 7km 
from Docks to Duferco, 10 
km from AMSA to Duferco. 

type(s) of transport 

     

Can we get direct inputs from their supplier 
Arcelor Mittal? 

Yes yes/no 
     

Input-output steel rolling (related to A3)      

What are the different types of energy 
inputs per kg of rolled steel sheet for TDI? 

110 kwh/t, 0.8kg/t LPG 
m3 natural gas/kWh 
electricity/kg 
coal/etc.      

What is the % of loss during rolling? 3% % lost during rolling      

What is used for pickling?  HCl substances      

And how much per kg of steel sheet?  38kg/1000kg kg/kg sheet      

And is the surface milled? No loss/kg sheet      

Input-output galvanization (related to A4)      

How much zinc is applied per kg steel sheet? 0,2 kg/kg sheet      

What energy inputs are required to 
galvanize 1 kg steel sheet? 

80kwh/t, 21kg/t LPG  
per kg sheet 
(gas/electr./heat, 
etc.)      

What are the zinc losses during 
galvanization? 

0.00615Kg per kg sheet 
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What is the recycled content of zinc used for 
galvanization? 

0% % 
     

Transport of steel sheets from steel sheet production (Duferco) to drum parts production (JHB 
Benoni) (related to A5)      

Distance 1511 km      

        

Information per Drum model 
  Model 1000 Unit Model 935 Unit  Model 925  Unit 

Cutting (Tata Steel - JHB Benoni) (related to A6) 

How much is wasted during this process? 

Lid 23 % 23 % 23 % 

Body Sheet 0,5 % 0,5 % 0,5 % 

Bottom 23 % 23 % 23 % 

Ring (x2, so per drum) 0,1 % 0,1 % 0,1 % 

Fasteners? (x2, so per 
drum)? 

0 % 0 % 0 % 

How much does each blanked component 
weigh? 

Lid 1,6 kg 1,6 kg 1,6 kg 

Which material is used Material (Steel) 
ISQ230 EN10346 
DX51 Commercial 
quality 

  
JS 3302 SGCC 
Commercial 
quality 

      

How much energy per component Energy use cutting 0,75 kWh 0,75 kWh 0,75 kWh 

How much does each blanked component 
weigh? 

Body Sheet 12,7 kg 11,9 kg 10,4 kg 

Which material is used Material (Steel) 
ISQ230 EN10346 
DX51 Commercial 
quality 

  
JS 3302 SGCC 
Commercial 
quality 

      

How much energy per component Energy use cutting 0,75 kWh 0,75 kWh 0,75 kWh 

How much does each blanked component 
weigh? 

Bottom 2,3 kg 2,3 kg 2,3 kg 

Which material is used Material (Steel) 
ISQ230 EN10346 
DX51 Commercial 
quality 

  
JS 3302 SGCC 
Commercial 
quality 
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How much energy per component Energy use cutting 0,75 kWh 0,75 kWh 0,75 kWh 

How much does each blanked component 
weigh? 

Ring (x2, so per drum) 0,45 kg 0,45 kg 0,45 kg 

Which material is used Material (Steel) 
ISQ 230 Commercial 
quality SGCC 

  
ISQ 230 
Commercial 
quality SGCC 

  
ISQ 230 
Commercial 
quality SGCC 

  

How much energy per component Energy use cutting 0,5 kWh 0,5 kWh 0,5 kWh 

  
Total Weight Drum 
components 

17,05 kg 16,25 kg 14,75 kg 

        

Drum Parts production (TDI) (related to B1) 

Body Bending Energy use 0 kWh 0 kWh 0 kWh 

Meters of welding per drum Welding 1 m 0,935 m 0,925 m 

Energy consumed during welding Welding Energy use 0,511 kWh 0,489 kWh 0,493 kWh 

Is there any waste? Total calculation Waste % 0,25 % 0,25 % 0,25 % 

Lid Pressing Energy use 0,0654 kWh 0,0654 kWh 0,0656 kWh 

Is there any waste? Total calculation Waste % 0,001 % 0,001 % 0,001 % 

Bottom Pressing Energy use 0,0924 kWh 0,0946 kWh 0,109 kWh 

Is there any waste? Total calculation Waste % 0,001 % 0,001 % 0,001 % 

Ring 
Ring forming Energy use (x2, 
so per drum) 

0,018 kWh 0,0278 kWh 0,0213 kWh 

Is there any waste? Total calculation Waste % 0,05 % 0,05 % 0,05 % 

Fasteners? 
Fasteners? (x2, so per 
drum)? 

0,025 kg 0,025 kg 0,025 kg 

Which material is used Material 
Mild Steel, 
Galvanised 

  
Mild Steel, 
Galvanised 

  
Mild Steel, 
Galvanised 

  

How much energy per component Energy use production   kWh   kWh   kWh 

How many spot welds are used per drum? Spot welds 2 nr 2 nr 2 nr 
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Transport of Drum parts to assembly location(s) (TDO clients) (related to B2) 

Which share of drums is transported in 
folded state to TDO clients on average?  

100 % 100 % 100 % 

To where? (average distance) 
81576 km travelled - 98 
loads - 198000 drums 
delivered - Ave 832km/load 

832 km 832 km 832 km 

        

Assembly of drum (related to B3) 

Drum Assembly Energy use 1.25 kwh kWh 1.25 kwh kWh 1.25 kwh kWh 

What equipment is required for each 
assembly line? 

Machines and buildings 
Equipment info 
received on pdf 

          

        

Re-use loop (B4 ) 

Transport to stripping location        
Assuming 11.430 km between South Africa 
and Rotterdam        

        

Stripping (Disassembly)        

Drum Disassembly Energy use 1,29  kWh 1,29 kWh 1,29 kWh 

What equipment is required for each 
disassembly line? 

Machines and buildings 
 Container + 
equipment 

  
 Container + 
equipment 

  
 Container + 
equipment 

  

        

Transport to re-assembly location        

HIWA Rotterdam – Cape Town        
 

       

Re-assembly        

Same as assembly        
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8.2 Annex II: Calculation results Model 1000 
 
 

Impact 
category 

Unit Total Steel 
Production 

Transport 
of Steel 

Production 
of Steel 
Sheet 

Galvanization 
of Steel 
Sheet 

Transport 
of Steel 
Sheet 

Blanking of 
Steel Sheet 

Production 
of Drum 
parts 

Transport 
to 
assembly 
location 

Assembly of 
Drum 

End-of-
Life 

Total kg 5,19E+01 3,00E+01 5,81E-03 7,58E+00 7,18E+00 1,26E+00 2,86E+00 9,42E-01 6,52E-01 1,30E+00 9,26E-02 

Fossil CO2 eq kg 5,20E+01 3,01E+01 5,82E-03 7,63E+00 7,17E+00 1,26E+00 2,86E+00 9,41E-01 6,52E-01 1,30E+00 9,28E-02 

Biogenic CO2 

eq 
kg 8,95E-01 5,72E-01 4,78E-05 1,38E-01 1,54E-01 1,03E-02 3,92E-03 8,28E-03 5,35E-03 1,78E-03 1,04E-03 

CO2 eq from 
land 
transformation 

kg 5,74E-02 2,85E-02 2,22E-06 1,12E-02 1,61E-02 4,80E-04 2,18E-04 3,97E-04 2,49E-04 9,92E-05 3,72E-05 

CO2 uptake kg -1,03E+00 -6,44E-01 -5,30E-05 -1,92E-01 -1,58E-01 -1,14E-02 -3,64E-03 -7,61E-03 -5,94E-03 -1,66E-03 -1,25E-03 

Table 1: Impacts in kg. CO2 eq. for the production of the TDI Model 1000 drum. 

Impact category Unit Total Dismantling Return Transport Assembly 

Total kg 4,25E+00 7,17E-01 2,23E+00 1,30E+00 

Fossil CO2 eq kg 4,23E+00 7,00E-01 2,23E+00 1,30E+00 

Biogenic CO2 eq kg 1,35E-01 1,10E-01 2,33E-02 1,78E-03 

CO2 eq from land 

transformation 

kg 2,22E-03 5,44E-04 1,58E-03 9,92E-05 

CO2 uptake kg -1,17E-01 -9,40E-02 -2,11E-02 -1,66E-03 

Table 2: Impacts in kg. CO2 eq. for the refurbishment of the TDI Model 1000 drum. 
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Impact category Unit 55% 

Recycled 

content 

100% EAF 100% BOF 

Total kg 51,8913 37,72181 65,12896 

Fossil CO2 eq kg 51,96464 37,77764 65,21865 

Biogenic CO2 eq kg 0,895066 0,698503 1,078702 

CO2 eq from land transformation kg 0,057407 0,060663 0,054364 

CO2 uptake kg -1,02581 -0,815 -1,22276 

Table 3: Impacts calculated for the sensitivity analysis for the percentage of Recycled content based on the two selected technologies: BOF and EAF
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8.3 Annex III: Comparison with standard 55 gallon drum design 
TDI has expressed the desire to compare the results of this LCA with the LCA of a standard drum design. 

When comparing the above results to the results of other LCA studies, the scenarios in both studies used 

can determine the calculated results and hence conclusions to a large extent, which would potentially 

hamper a fair comparison.  

Since the goal is to compare the design of the TDI drum with a standard 55 gallon drum design, the 

approach is to model the standard drum as produced in a virtual company “next door” to TDI in South 

Africa. This will allow the analysis of specifically what the positive impact of TDI is compared to the 

current solution, since the functional unit and scenario is similar: Transport of 55 gallons of fruit juice 

concentrate from South Africa to Rotterdam.  

There is no LCA available for a standard drum design produced in South Africa. Therefore we have 

modelled the standard drum design with a separate Life Cycle inventory where the LCA model of TDI is 

used (as described in Section 3) but the variables of the standard drum design is used, changing the 

parameters as described in Section 8.3.2 

 

 

Figure 9: A standard drum design (taken from https://en.wikipedia.org/wiki/Drum_(container) )  

https://en.wikipedia.org/wiki/Drum_(container)


32 
Confidential – for internal use only 

8.3.1 Impact Results TDI drum per 55 gallons 

This section presents the environmental impacts calculated for the functional unit of 55 gallons, 

including reconditioning. This is done by multiplying the calculated impacts for the entire drum by the 

ratio of 55 gallon/247 liters.  

8.3.1.1 Total impact TDI drum corrected for functional unit (55 gallons) 

Figure 10 clearly shows that the material impacts of the TDI drum are caused by the galvanized steel 

sheet production.  

 

Figure 10: Total Kg CO2 eq. per life cycle stage of the TDI drum, corrected for the functional unit of 55 gallons 
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8.3.1.2 Production TDI drum, per life cycle stage corrected for functional unit of 55 
gallons 

 

Figure 11: Kg CO2 eq. per life cycle stage of the TDI drum, corrected for the functional unit of 55 gallons 

8.3.1.3 Reconditioning TDI drum corrected for functional unit 

 

Figure 12: Kg CO2 eq. per life cycle stage of reconditioning the TDI drum, corrected for the functional unit of 55 
gallons 
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8.3.1.4 Total impact TDI Drum life-cycle (6 uses scenario) corrected for functional unit 
(55 gallons)  

 

Figure 13: Average environmental impact in kg. CO2 eq. per re-use of the TDI Model 1000 drum. 

8.3.2 Life Cycle Inventory assumptions Standard drum design 

For the comparison with a standard design drum, the SimaPro model for the Model 1000 drum is 

changed to reflect the consequences in the life-cycle if TDI was to produce this standard design. This way 

it is attempted to focus the comparison on the design of the drum, excluding contextual factors such as 

recycled content, transport distances, etc. 

Unless otherwise specified below, the same assumptions and data points are applied in this LCI as for 

the TDI Model 1000 used as a basis for this LCA.  

We have identified three main consequences in terms of environmental impact differences between the 

standard drum design and the TDI drum Model 1000:  

8.3.2.1 Material use standard drum design 

 Total 55 gallon drum weight is estimated at 17 kg.  

 Paint is used instead of galvanization: 0,15 kg of alkyd paint processes are used to approximate: 0,1 

kg solvent based and 0,05 kg water based 

 Approx. 0,1 kg of MEK Acetone (50% MEK, 50% Acetone) 

 20 kg water 

 2 E-05 kg Hydrochloric Acid 

 2 E-05 kg de-ionised water 
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 5 E-05 Sodium Hydroxide 

 2,4 kWh Medium Voltage Electricity 

 1 meter of Welding 

 0,3 MJ of heat, district or industrial (other than natural gas) 

 

It is assumed that if the virtual company would produce steel drums, they would apply the same type of 

steel sheet with regards to recycled content as the TDI drums.  

 

8.3.2.2 Reconditioning standard drum design 

The reconditioning process is also expected to be material for the comparison. A standard design drum 

needs to be sandblasted, cleaned, heated, re-coated, etc.  

 

 0,01 kg of Acetone 

 0,01 of organic chemicals 

 0,04 kg. of steel, low alloyed 

 0,1 of water based alkyd paint 

 0,1 of solvent based alkyd paint 

 4 kg of tap water 

 3 kWh of medium voltage electricity 

 90 MJ of heat 

 0,04 kg of metal working 

 

8.3.2.3 Transport standard drum design 

The main difference expected in the different transport impacts is the difference in volume for empty 

transport of the drum. This includes empty transport to the juice manufacturer and empty transport 

after use.  

 

Since the comparison revolves around the drum design, it is necessary to highlight the differences in 

transportation impacts due to the collapsing feature of the TDI drum: One truckload conservatively is 

estimated at 2000 pieces, equalling a weight of 2000 x 17,04 = 34 ton. LCA calculations are normally 

based on units such as tkm (ton.km) which is correct for TDI. Hence for TDI the amount of tkm for one 

full truckload is 34 x 832 km = 28354 tkm which equals 14,17 tkm per drum.  

Standard design drums are not collapsible, and therefore take up a lot of volume compared to their 

weight.  

It is assumed that a 34 metric ton truck is able to transport 140 m3. A standard drum size (23.3 x 34.9 

inches) (0,591 m x 0,887m ) = 0,52 m3 . Hence it is calculated that a 34 metric ton truck can transport 

140/0,52= 270 drums in one trip. Assuming a weight of a 1,2/0,9/1,2 standard drum of 17,24 kg, the 

truck only transports 270 x 17,24/1000= 4,7 metric ton of standard drums.  

This shows that the transport of of TDI drums require 7,4 times less trips, albeit with a higher weight.  

It is for the purpose of this study decided to use a conservative estimate of a 40% higher impact for the 

standard drum design due to transport, hence in the calculations the impact for weight transport of 

standard drums is multiplied with a factor 3 (7,4 * 40%). However, since it is deemed unlikely that in 

practice empty standard design drums will be transported back to their origin, the impacts of return 

transport are not taken into account for the comparison. It is however strongly advised to further 

investigate this potential benefit of the TDI drum design compared to the standard drum design in more 

detail upon completion of this LCA. 
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8.3.3 The estimated impacts of a standard 55 gallon drum design 

 

Figure 14: The environmental impacts in kg. CO2 eq.  
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8.3.4 Comparison Results 

 

Figure 15: Initial comparison based on TDI Model 1000 (incl. discounted results) and estimated impacts 
standard drum design 

 

 

Figure 16: Cumulative impacts TDI Model 1000 drum (discounted & undiscounted) vs. standard drum design 
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8.4 Annex IV: Circularity 
The TDI drum enables a circular business model through its design. The unique feature of TDI drums 

where they can be collapsed before empty transport has a minor environmental impact compared to the 

production of the drum itself. This allows for empty return transport of the TDI drums: They require up 

to 7,4 times less volume for return transport when compared to the standard, non-collapsible drum 

design.  

For standard design drums, empty return transport does not occur due to the high costs associated with 

empty return. For TDI however, empty return transport is already being applied at HIWA, and is expected 

to increase the number of re-uses of the drums since a closed-loop system is in place. This effectively 

means that the TDI drums could remain the property of TDI throughout its life, and can be sold as a 

service, arguably reducing the waste and other inefficiencies in drum supply chains and logistics.  

Further monitoring and exploration of new business models is required to prove the environmental and 

economic benefits of such an operating model, however this LCA report provides the first indications of 

the benefits of closing the loop in industrial packaging solutions.  

The TDI drum could be sold per unit of use, instead of per physical product, therewith potentially 

maximizing environmental benefits through optimal re-use, create exceptional value for clients and 

enhance TDI profits simultaneously.  
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