
General Methodology
Timber processing and the manufacturing of wooden products are amongst the activities in Egypt for which very limited ancient recording exists. The reconstruction of these operations therefore
requires, firstly, detailed investigations of the material remains. Subsequently, the investigation results are interpreted by the use of different methods, depending on the profession(s) of the investigator.
For the author, as a trained cabinetmaker, one method for reconstructing ancient woodworking processes is the comparison with modern (standardized) woodworking processes. These reflect the
current state of development within the technical history of wood processing since its beginning and therefore, are used as starting point.

Modern industrial standards
R-Principles
One of the main topics in modern industry is sustainability, especially since climate change has become an issue in all areas of life. Several decades ago, concepts were designed to optimize the life-cycles
of materials and products, starting with the waste management of them: In 1975 the European Parliament & Council (EPC) issued the first version of the ‘Waste Framework Directive’ (WFD, 75/442/EEC).
In 1996, the new topic of ‘Environmental management systems’ was developed by the International Standardisation Organisation (ISO) which published the first standard on this topic (ISO 14004). A
major component of this is the Life-Cycle Assessment (LCA) of products, with the goal of minimizing environmental impacts by thematizing aspects such as energy required and emissions produced. The
first standard on LCA was published in 1997 (ISO 14040).

This modern development for minimizing environmental impact led from ‘linear’ economy to ‘circular’ economy and therefore includes the so-called ‘R-Principles’ (e. g. the principles of ‘Reduce, Reuse,
Recycling’).

Documentation / Visualisation
The first step within LCA is called Life-Cycle Inventory (LCI). This step refers to the visual modelling of the life-cycle of a product and the materials used, which results in a flow diagram (ISO 14041, first
published in 1998). The flow diagram will later serve as the basis for the Life-Cycle Inventory Analysis.

The content of the flow diagram
Product life-cycle flow diagrams from the woodworking industry serve as a starting point for studying and reconstructing ancient life-cycles of wooden products and the used timber.
Therefore, the poster presents a general flow diagram for modern wooden products and will include the relevant R-Principles of ‘Reuse’, ‘Repurpose’ and ‘Recycling’ as defined by the ISO.

Keywords for online search engines
Life-cycle assessment* (LCA) / Life-cycle inventory* (LCA) / Product life cycle* (PLC) / Product life-cycle management* (PLM) / linear economy* / circular economy* / R-principles / Waste hierarchy*

ANCIENT EGYPTIAN WOODEN OBJECTS: 
Contribution to the study of ancient timber and wooden object life-cycles. 

Part 1: Flow diagram for the life-cycles of modern timber and wooden products (according to normative standards)
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Notes on the flow diagram
- Not included in the flow diagram are:

a) the product-stages* of transport (e. g. from sawmill to cabinetmaker) and distribution (e. g. from manufacturer to end-user*);
b) several more arrows marking other possible process-chains* (to keep the graphic simple).

- The widths of the stage-forms were chosen due to the amount of content needed for the given context.

- The stages of 4.′ and 4.″ represent possibilities (derivatives) in the circularity, not chronological stages. 
They are presented here in the same arrow due to the available space and format.

- Normative terms (terms defined by Standardisation bodies) are marked with an Asterix (*).
- In the poster mentioned sources are marked in italic, for more sources see the QR-code.
- All drawings are carried out as freehand sketches and are drawn by the author.  
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EXAMPLES OF R-PRINCIPLES (sorted along the linearity)

1. R-principles in the waste hierarchy* of the WFD

  Reduce 

  Reuse 

  Recycle

  Recover

  (Disposal) 

2. R-principles in the life cycle assessment

  Three R-principles by the end of the 20th century:

  Reduce

  Reuse

  Recycle 

  Ten R-principles at the moment:

  Refuse 

  Reduce

  Renew/Redesign

  Reuse

  Repair

  Refurbish

  Remanufacture

  Repurpose

  Recycle

  Recover

1. Raw material* 
extraction*

from trees 
to round timber* 
(e.g. timber logs*)

2. Material 
processing* 

from round timber* 
- to sawn timber* 
- to wooden chips / fibres / 
  cellulose 
  (for particle boards, 
  fibreboards  etc.)

3. Product 
manufacturing* 

a) from (freshly) sawn timber* 
to wooden product 
 

b) from recycled timber
  to wooden products 

5. End of life*

Waste* preparation for further processing*:
- Controlled: 
  dismantling* / deconstruction*
- Uncontrolled: 
  demolition* / destruction*    

Resulting in: used wood* / recovered wood*

Sorting for further processing*:
5.1 Withdrawal* for circular economy* 

5.1 disposal* (end of linear economy) by
  compost* / 

  landfill* / 
  incineration* (= energy recovery*)

4. Using*

“Preserve* usability*:” Product maintenance* or care by
  cleaning* / rewaxing of drawer runners / reapplying wood preservatives / finishes …

“Renew* usability*”: Reviving by 
  refurbishing* / reworking* / redesigning* / repairing* (e. g.  damaged elements) / reproducing* (e. g. broken elements) / 
  replacing* (e. g. missing elements) / repainting (e. g. the current decoration) / reconstructing* / reassembling* / reintegrating* 
  (especially for architecture:) rehabilitation* / renovation* …

End of 
Service life*:
4.1 Withdrawal* for 
circular economy*
 

4.2 Further to 
end of life* 

Beginning of 
Service Life* 

5.2 Recycling* 
(= material recovery*) 

5.2 Possibly the wood from the larger parts return into the stages of 

2. Material processing 
(if parts are recut or 
otherwise reworked) 

or 
3. Product manufacturing 
(if parts are integrated in the 
new product as they are).
 

4.′ Reusing* 
(in the same purpose) 

Possibly a box 
is reused 
by another person
through reselling. 

4.″ Repurposing
(reusing in a different purpose)

Possibly a box 
is repurposed 
as shelf
(class: 
deposition 
furniture). 

Use possibly as a box (class: container furniture)                                               Renewing: Possibly reproducing and replacing broken elements Deconstructing the box 
into single constructional parts 
(2 longer sides, 
2 narrower sides, 
bottom, 
2 battens) 

5.2 Possibly the wood 
from the 
smaller 
parts 
is used 
as fuel 
source. 

REPURPOSING / REPURPOSE

Def.: utilize a product or its components in a role that it was not 
  originally designed to perform
Note 1: This action deals with products and assemblies and not 
  materials, which fall under recycling.
Note 2: In some cases, repurposing will lead to a substantial 
  modification.
ISO 8887-2:2023

REUSING / REUSE

Def.: operation by which a product or its components are put 
  back into use for the same purpose at end-of-life 
ISO 8887-2:2023

RECYCLING

Def.: recovery operation by which waste materials are 
  reprocessed into materials, substances or products whether for 
  the original or other purposes
Note 1: It includes the reprocessing of organic material but does 
  not include energy recovery and the reprocessing into materials 
  that are used as fuels or for backfilling operations.
ISO 6707-2:2022

Examples of recycling codes (by EPC Directive 94/62/EC): 

                           Wood       Cork 

All measures relate to use, 
reuse and repurpose.
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