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01 — TERRITORIAL CONTEXT

03 — ELEVATIONS — SCALE 1:100

02 — NATURDORF BÄRNAU — SITE & BUILDING D
Regional location map — Bärnau & Goldene Straße corridor

Site plan, Buildings A–D — Scale 1:200 Building D — completed photo

South Elevation — Scale 1:100 North Elevation — Scale 1:100

First Floor Plan — Scale 1:100

Exterior wall — First floor

Roof — Warm roof

Exterior wall — Ground floor

Roof — Cold roof

West Elevation — Scale 1:100 East Elevation — Scale 1:100

Ground Floor Plan — Scale 1:100

Geschichtspark Bärnau–Tachov — Experimental archaeology site

04 — FLOOR PLANS — SCALE 1:100

05 — CONSTRUCTION DETAILS — SCALE 1:10
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Upper Palatinate, Bavaria — German–Czech border. Medieval Goldene Straße (Via Carolina): 
centuries of material, craft, and knowledge exchange. Adjacent to the Geschichtspark Bärnau–

Tachov — experimental archaeology site directly informing the Naturdorf project.

N.B; The roof configuration occur along the same roof 
slope, with the upper portion constructed as a cold roof and 
the lower portion as a warm roof. 

The Geschichtspark Bärnau–Tachov — is an open-air museum 
that is used to construct prototypes of historcal building for re-
search purposes.

Building D — Key Data 

GIA: 76.64 m² · Structure: 
Untreated spruce & larch

Walls: Hemp-lime infill 

Roof: 
Sheep wool insulation

Foundation: 
Reinforced-concrete-free, 
lime-based
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FRAMEWORK — BOCCO & HABERT (2024)
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06 — CROSS - SECTION

09 — BIOGENIC CARBON STORAGE

07 — ASSESSMENT FRAMEWORK

08 — EMBODIED CARBON RESULTS

Life cycle stage split 
A1–A3: 96.15% · A4: 3.85%

Sourcing tier distribution by material weight
Share of total building weight by geographic sourcing tier (verified inventory data, 

232.3 t total)

Material category breakdown 
Timber 25.08% · Other 14.87%

Building D Cross-section — Scale 1:100

11 — ALIGNMENT WITH BOCCO & HABERT’S FOUR PRINCIPLES

10 — MATERIAL SOURCING & BENCHMARK COMPARISON
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“A 21st-century vernacular is not a stylistic revival but a performance-driven reinterpretation of local material intelligence 
within measurable frameworks.”

FINAL POSITION

Life Cycle Assessment Biogenic Carbon Climate Impact Thermal Performance 
ISO 14040 · EN 15978

Modules A1–A4 · ÖKOBAUDAT 2024-I

EN 16449 · Static −1/+1

Reported separately from fossil

EN 15804+A2 · IPCC factors

GWP in kgCO₂e

u-wert.net calculations

Benchmarked vs GEG 2020 Neubau

267.60

33,947.9

81.8%

100%

267.60

20,508.19

−13,439.68

kgCO₂e / m² (A1–A4)

Below 310–350 kgCO₂e/m²
N. European benchmark

(One Click LCA, 2021)

Timber · Sheep wool · Hemp shiv
EN 16449 + Isolena EPD (2024)

Total embodied emissions
production + transport

Static −1/+1 approach · Informative 
only

Not deducted from fossil total
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(96.15%)
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(3.85%)

GFA = 76.638 m² · Total A1–A4 = 20,508.19 kgCO e · Intensity = 267.60 kgCO e/m²
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01 — LOCAL RESOURCES

03 — CONTEMPORARY EXPECTATIONS

02 — LOW ENVIRONMENTAL FOOTPRINT

04 — AFFORDABILITY TO LOCAL COMMUNITIES

of total weight sourced within 50 km 
Timber 11–20km · Lime 28km · Granite 18km · Clay on site (0km)

A4 transport: 3.85% of total A1–A4 embodied carbon

GEG 2020 Neubau compliance
Warm roof 0.15 W/m²K · Walls 0.20–0.22 W/m²K · Ground floor 0.20–

0.28 W/m²
Bio-based insulation only · No synthetic vapour barriers · Radiant clay-

lime heating

kgCO₂e/m² — below N. European benchmark
No reinforced concrete · No synthetic insulation · No proprietary cladding

Lime-based dominant driver (60.05%) — proportionate to performance 
delivered

Timber frame, lime render, clay plaster, and hemp-lime casting all draw 
on regionally available craft traditions — no proprietary systems required. 

Reversible, dry assemblies remain maintainable and adaptable over the 
building’s service life. Upfront construction costs were elevated by the 

experimental context of this prototype, not by the material system itself — 
a distinction Bocco and Habert (2024) explicitly acknowledge within the 

framework.

This thesis (A1–A4): 267.60 kgCO₂e/m²
Mazelli et al. (A1–A5): 367 kgCO₂e/m²

Difference (~27%): scope + database, not data

A5 excluded here (unavailable contractor data).
Comparable studies find A5 up to 20% of A1–A5

in low-carbon bio-based construction.

Craft-based · Reversible · Regionally legible Comparison with Mazelli et al. (in press)
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