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Disclaimers: This EPD conforms to ISO 14025, 14040, 14044, and 21930:2017. 

Scope of Results Reported: The PCR requirements limit the scope of the LCA metrics such that the results exclude environmental and social 

performance benchmarks and thresholds, and exclude impacts from the depletion of natural resources, land use ecological impacts, ocean 

impacts related to greenhouse gas emissions, risks from hazardous wastes and impacts linked to hazardous chemical emissions. 

Accuracy of Results: Due to PCR constraints, this EPD provides estimations of potential impacts that are inherently limited in terms of 

accuracy. 

Comparability: The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or 

different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of products from different 

companies, the user should be aware of the uncertainty in the final results, due to and not limited to, the practitioner’s assumptions, the 

source of the data used in the study, and the specifics of the product modeled. 

In accordance with ISO 21930:2017, EPDs are comparable only if they comply with the core PCR, use the same sub-category PCR where 

applicable, include all relevant information modules and are based on equivalent scenarios with respect to the context of construction works. 
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1. Modern Mill  

Modern Mill is the manufacturer of ACRE, a sustainable wood alternative made from upcycled rice hulls with all the warmth 

and beauty of real wood. ACRE is light, strong, water-, pest- and weather-resistant, and guaranteed not to rot, crack or 

splinter. Best of all, ACRE is made without harming a single tree, in a zero-waste environment in Fernwood, Mississippi.   

ACRE products are available as trim boards, dimensional lumber, sheet goods, outdoor furniture, decking and siding. Our 

sheet goods can be crafted into a myriad of profiles including cabinetry, furniture, porch boards, ceiling panels, garage 

doors and more.  

2. Product 

2.1 PRODUCT DESCRIPTION 

 ACRE™ is a revolutionary material that offers the look and feel of wood, often specified to replace Ipe, cedar, or teak. ACRE 

can be cut, curved, shaped, and molded to fit countless applications, both exterior and interior. Not only is ACRE™ a 

sustainable, low-maintenance alternative to wood, it’s also a pleasure to work with on the jobsite. It’s lightweight and easy 

to carry, yet strong, rigid, and straight. ACRE™ works with ordinary woodworking tools—requiring no special equipment, 

training, or experience—and waste is minimal. ACRE™ takes paint and stain just like real wood. It’s easy to care for and 

guaranteed to last. Once your project is complete, you can be confident ACRE™ will stand up to water, weather, and pests 

for years to come, backed by an industry-leading materials guarantee. ACRE™ is made from upcycled rice hulls,in a zero-

waste manufacturing environment  making it a sustainable choice that doesn’t sacrifice performance.  

 

2.2 PRODUCT FLOW DIAGRAM 

 

A flow diagram illustrating the life cycle phases included in the scope of the EPD is provided below.  

 
 

2.3 APPLICATION 

The products are intended for use in various residential and commercial building applications.  

 

2.4 DECLARATION OF METHODOLOGICAL FRAMEWORK 

The scope of the EPD is cradle-to-gate, including raw material extraction and processing, upstream transportation and 

product manufacture, including packaging. The life cycle phases included in the product system boundary are shown 

below. 

Cut-off and allocation procedures are described below and conform to the PCR and ISO standards. 
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Table 1. Life cycle phases included in the ACRE™ product system boundary. 

Product 
Construction 
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X = Module Included | MND = Module Not Declared 

The EPD conforms to ISO 14040/44 and the PCR. The impact indicators considered for the assessment include:  

▪ Potential for Global Warming, 

▪ Acidification Potential, 

▪ Eutrophication Potential, 

▪ Photochemical Ozone (Smog) Formation Potential, 

▪ Ozone Depletion Potential, 

▪ Fossil Fuel Depletion Potential. 

 

 

2.5 TECHNICAL DATA 

 

Technical specifications of the Modern Mill products included in the LCA scope, as well as product performance testing 

results, are available on the manufacturer’s website (https://modern-mill.com/tech_and_training/).   

 

2.6 MATERIAL COMPOSITION 

The material composition of the products is presented in Table 2. 

Table 2. Material composition of the ACRE™ products, per declared unit. 

Material Percent mass 

Rice Husk Confidential 

PVC Confidential  

Calcium carbonate Confidential  

Additives, Catalysts, Stabilizers Confidential  

Regrind Confidential  

Plastics Confidential  

Epoxidized soybean oil (ESO) Confidential  

 

No substances required to be reported as hazardous are associated with the production of this product. 
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2.7 MANUFACTURING 

The ACRE™ products are manufactured at the company’s production facility in Fernwood, Mississippi. Resource use at the 

production facility is allocated to the product based on product weight as a fraction of the total facility production for 2021 

(mass-based allocation). Electricity consumption is modeled using Ecoinvent datasets for the SRMV eGRID electricity grid 

mix.  

2.8 PACKAGING 

 

The products are packaged for shipment using plastic wrap, corrugate board and wood pallets. 

 

Table 3. Material content for the product packaging in kg per declared unit and as a percentage of total mass. 

Material 
Mass 

(kg/m2) 

Percent mass 

(%) 

Cardboard 1.64x10-2 2% 

Plastic 0.191 27% 

Wood 0.493 70% 

TOTAL (Packaging) 0.701 100% 

 

2.9 FURTHER INFORMATION 

Further information on the products can be found on the manufacturers’ website at www.modern-mill.com. 

 

3. LCA: Calculation Rules 

3.1 DECLARED UNIT 

The declared unit for the product system is one square meter of product with a nominal 3/4 inch (19.05 mm) thickness. 

The reference flow and declared unit for the products are summarized in Table 4.  

Table 4. Declared unit and reference flows for the Modern Mill products. 

Property Unit ACRE™  

Mass kg/m2 12.38 

Thickness to achieve declared 

unit 
mm 19.05 

Density kg/m3 650 

3.2 UNITS 

All data and results are presented using SI units.   

3.3 CUT-OFF RULES 

According to the PCR, processes contributing greater than 1% of the total environmental impact indicator for each impact 

are included in the inventory.  No data gaps were allowed which were expected to significantly affect the outcome of the 

indicator results. No known flows are deliberately excluded from this EPD. 

 

 

 

  

http://www.modern-mill.com/
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3.4 SYSTEM BOUNDARY 

The scope of the EPD is cradle-to-gate, including raw material extraction and processing, transportation, and product 

manufacture, including packaging.  The life cycle phases included in the EPD scope are described in Table 5 and illustrated 

in Figure 1.  

Table 5. The modules and unit processes included in the scope for the ACRE™ product system. 

Module Module description from the PCR Unit Processes Included in Scope 

A1 

Extraction and processing of raw materials; any reuse of 

products or materials from previous product systems; 

processing of secondary materials; generation of electricity 

from primary energy resources; energy, or other, recovery 

processes from secondary fuels 

Extraction and processing of raw materials for the 

product system components.   

A2 Transport (to the manufacturer) 
Transport of component materials to the 

manufacturing facilities 

A3 Manufacturing, including ancillary material production 
Manufacturing of products and packaging (incl. 

upstream unit processes) 

A4 Transport (to the building site) Module Not Declared 

A5 Construction-installation process Module Not Declared 

B1 Product use Module Not Declared 

B2 Product maintenance Module Not Declared 

B3 Product repair Module Not Declared 

B4 Product replacement Module Not Declared 

B5 Product refurbishment Module Not Declared 

B6 Operational energy use by technical building systems Module Not Declared 

B7 Operational water uses by technical building systems Module Not Declared 

C1 Deconstruction, demolition Module Not Declared 

C2 Transport (to waste processing) Module Not Declared 

C3 Waste processing for reuse, recovery and/or recycling Module Not Declared 

C4 Disposal Module Not Declared 

D Reuse-recovery-recycling potential Module Not Declared 
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Figure 1. Flow Diagram for the life cycle of the Modern Mill ACRE™ products.   
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3.5 ESTIMATES AND ASSUMPTIONS 

 

▪ The Fernwood Mississippi facility is located in the SRMV eGRID EPA NERC sub-region.  An Ecoinvent inventory 

dataset was modified to reflect the eGRID energy mix for SRMV to estimate resource use and emissions from 

electricity use at the manufacturing facility.  

▪ Electricity and resource use at the production facility were allocated to the products based on production volume 

for calendar year 2021 provided by the manufacturer (i.e., mass-based allocation).  

▪ Much of the upstream raw materials extraction and processing could not be modeled with actual process 

information.  Representative data from the Ecoinvent LCI databases were utilized as appropriate.   

▪ No specific inventory data were available for the rice hull material components.  An ecoinvent dataset for flax 

husks is used as a surrogate for rice hulls in the product system model.  Both rice hulls and flax husks are 

considered by-products of agricultural production with minimal expected upstream impacts.  

▪ Modeling of recycled materials follows the recycled content method (also known as 100-0 method or cut-off 

method) whereby only the burdens of reprocessing the waste material are allocated to the system from the use 

of the recycled material.  

The PCR requires the results for several inventory flows related to construction products to be reported including energy 

and resource use and waste and outflows.  These are aggregated inventory flows, and do not characterize any potential 

impact; results should be interpreted considering this limitation.  

3.6 PERIOD UNDER REVIEW 

The period of review is calendar year 2021. 

3.7 ALLOCATION 

Manufacturing resource use was allocated to the products based the mass of the product). Impacts from transportation 

were allocated based on the mass of material and distance transported. 

3.8 COMPARABILITY 

The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or 

different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of products 

from different companies, the user should be aware of the uncertainty in the final results, due to and not limited to, the 

practitioner’s assumptions, the source of the data used in the study, and the specifics of the product modeled. 
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3.9 DATA SOURCES 

 

Primary data were provided by Modern Mill for their manufacturing facility.  The sources of secondary LCI data are the 

Ecoinvent LCI database. 

 
Table 6. Data sources for the ACRE™ product system. 

Component Dataset 
Data 

Source 

Publication 

Date 

PRODUCT     

Plastics 

polyvinylchloride production, bulk polymerisation | polyvinylchloride, bulk 

polymerised | Cutoff, S/RoW 
EI v3.8 2021 

polyethylene production, low density, granulate | polyethylene, low density, 

granulate | Cutoff, S/RoW 
EI v3.8 2021 

polypropylene production, granulate | polypropylene, granulate | Cutoff, S/RoW EI v3.8 2021 

Rice Husk market for flax husks | flax husks | Cutoff, S/GLO EI v3.8 2021 

Calcium carbonate  
limestone production, crushed, washed | limestone, crushed, washed | Cutoff, 

S/RoW 
EI v3.8 2021 

Additives, Catalysts 

fatty acid production, from palm oil | fatty acid | Cutoff, S/RoW EI v3.8 2021 

acrylic filler production | acrylic filler | Cutoff, S/RoW EI v3.8 2021 

methyl methacrylate production | methyl methacrylate | Cutoff, S/RoW EI v3.8 2021 

chemical production, organic | chemical, organic | Cutoff, S/GLO EI v3.8 2021 

Epoxidized soybean oil 
soybean oil, refined, to generic market for vegetable oil, refined | vegetable oil, 

refined | Cutoff, S/GLO 
  

PACKAGING PACKAGING   

Corrugated 
containerboard production, linerboard, kraftliner | containerboard, linerboard | 

Cutoff, S/RoW 
EI v3.8 2021 

Plastic 

packaging film production, low density polyethylene | packaging film, low density 

polyethylene | Cutoff, S/RoW; polyethylene terephthalate production, granulate, 

amorphous | polyethylene terephthalate, granulate, amorphous | Cutoff, S/RoW 

EI v3.8 2021 

Wood EUR-flat pallet production | EUR-flat pallet | Cutoff, S/RoW EI v3.8 2021 

RESOURCES RESOURCES   

Grid electricity Electricity, medium voltage, per kWh - SRMV/SRMV 
EI v3.8; 

eGRID 

2021; 

2019 

Propane 
heat production, propane, at industrial furnace >100kW | heat, district or 

industrial, other than natural gas | Cutoff, S/RoW 
EI v3.8 2021 

TRANSPORTATION TRANSPORTATION   

 Road transport 
transport, freight, lorry 16-32 metric ton, EURO4 | transport, freight, lorry 16-32 

metric ton, EURO4 | Cutoff, S/RoW 
EI v3.8 2021 
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3.10 DATA QUALITY 

The data quality assessment addressed the following parameters: time-related coverage, geographical coverage, 

technological coverage, precision, completeness, representativeness, consistency, reproducibility, sources of data, and 

uncertainty. 

Table 7. Data quality assessment for the Modern Mill ACRE™ product system. 

Data Quality Parameter Data Quality Discussion 

Time-Related Coverage: 

Age of data and the minimum length of    time 
over which data is collected 

The most recent available data are used, based on other considerations such as data 
quality and similarity to the actual operations. Typically, these data are less than 5 years 
old (typically 2016). All of the data used represented an average of at least one year’s 
worth of data collection, and up to three years in some cases. Manufacturer-supplied 
data (primary data) are based on annual production for 2021. 

Geographical Coverage: 

Geographical area from which data for unit 
processes is collected to satisfy the goal of the 
study 

The data used in the analysis provide the best possible representation available with 
current data. Electricity use for product manufacture is modeled using representative 
data for the US. Surrogate data used in the assessment are representative of global or 
European operations. Data representative of European operations are considered 
sufficiently similar to actual processes. 

Technology Coverage: 

Specific technology or technology mix 

For the most part, data are representative of the actual technologies used for 
processing, transportation, and manufacturing operations. Representative fabrication 
datasets, specific to the type of material, are used to represent the actual processes, as 
appropriate. 

Precision: 

Measure of the variability of the data values          for each 
data expressed 

Precision of results are not quantified due to a lack of data. Data collected for 
operations were typically averaged for one or more years and over multiple operations, 
which is expected to reduce the variability of results.  

Completeness: 

Percentage of flow that is measured or estimated 

The LCA model included all known mass and energy flows for production of the 
products. In some instances, surrogate data used to represent upstream operations 
may be missing some data which is propagated in the model. No known processes or 
activities contributing to more than 1% of the total environmental impact for each 
indicator are excluded.  

Representativeness:  

Qualitative assessment of the degree                                                                     to which 
the data set reflects the true population of 
interest 

Data used in the assessment represent typical or average processes as currently 
reported from multiple data sources and are therefore generally representative of the 
range of actual processes and technologies for production of these materials. 
Considerable deviation may exist among actual processes on a site-specific basis; 
however, such a determination would require detailed data collection throughout the 
supply chain back to resource extraction.   

Consistency: 

Qualitative assessment of whether the study 
methodology is applied uniformly to          the various 
components of the analysis 

The consistency of the assessment is considered to be high. Data sources of similar 
quality and age are used; with a bias towards Ecoinvent v3.8 data where available. 
Different portions of the product life cycle are equally considered.  

Reproducibility: 

Qualitative assessment of the extent to which 
information about the methodology  and data 
values would allow an independent practitioner to 
reproduce the results reported in the study 

Based on the description of data and assumptions used, this assessment would be 
reproducible by other practitioners. All assumptions, models, and data sources are 
documented.  

Sources of the Data 

Description of all primary and secondary data 
sources 

Data representing energy use at Modern Mill’s manufacturing facility represents an 
annual average and are considered of high quality due to the length of time over which 
these data are collected, as compared to a snapshot that may not accurately reflect 
fluctuations in production. For secondary LCI data, Ecoinvent v3.8 LCI data are used.    

Uncertainty of the Information  

Uncertainty related to data, models, and 
assumptions 

Uncertainty related to materials in the products and packaging is low. Actual supplier 
data for upstream operations were not available and the study relied upon the use of 
existing representative datasets. These datasets contained relatively recent data (<10 
years) but lacked geographical representativeness. Uncertainty related to the impact 
assessment methods used in the study are high. The impact assessment method 
required by the PCR includes impact potentials, which lack characterization of 
providing and receiving environments or tipping points.  
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4. LCA: Results 

Results of the Life Cycle Assessment are presented below.  It is noted that LCA results are relative expressions and do not 

predict impacts on category endpoints, the exceeding of thresholds, safety margins or risks. 

The following environmental impact category indicators are reported using characterization factors based on the U.S. EPA’s 

Tool for the Reduction and Assessment of Chemical and Other Environmental Impacts – TRACI 2.1. 

TRACI 2.1 Impact Category Unit 

Global Warming Potential (GWP) kg CO2 eq 

Ozone Depletion Potential (ODP) kg CFC 11 eq 

Acidification Potential (AP) kg SO2 eq 

Eutrophication Potential (EP) kg N eq 

Smog Formation Potential (SFP) kg O3 eq 

Fossil Fuel Depletion Potential (FFD) MJ Surplus, LHV 

 

These impact categories are globally deemed mature enough to be included in Type III environmental declarations. Other 

categories are being developed and defined and LCA should continue making advances in their development, however the 

EPD users shall not use additional measures for comparative purposes. 

 

The following inventory parameters, specified by the PCR, are also reported.  

 

Resources Unit Waste and Outflows Unit 

RPRE: Renewable primary resources used as energy 

carrier (fuel) 
MJ, LHV HWD: Hazardous waste disposed kg 

RPRM: Renewable primary resources with energy 

content used as material 
MJ, LHV NHWD: Non-hazardous waste disposed kg 

NRPRE: Non-renewable primary resources used as an 

energy carrier (fuel) 
MJ, LHV 

HLRW: High-level radioactive waste, 

conditioned, to final repository 
kg 

NRPRM: Non-renewable primary resources with 

energy content used as material 
MJ, LHV 

ILLRW: Intermediate- and low-level 

radioactive waste, conditioned, to final 

repository 

kg 

SM: Secondary materials MJ, LHV CRU: Components for re-use kg 

RSF: Renewable secondary fuels MJ, LHV MR: Materials for recycling kg 

NRSF: Non-renewable secondary fuels MJ, LHV MER: Materials for energy recovery kg 

RE: Recovered energy MJ, LHV 
EE: Recovered energy exported from the 

product system 
MJ, LHV 

FW: Use of net freshwater resources m3  - 
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Table 8. Production-weighted average Life Cycle Impact Assessment (LCIA) results for the Modern Mill ACRE™ products per declared unit.  

Results reported in MJ are calculated using lower heating values. 

Impact Category Unit Raw Materials 
Upstream 

Transport 
Manufacturing 

TRACI     

Global Warming Potential 
kg CO2 eq 20.1 4.03 6.79 

% 65% 13% 22% 

Acidification Potential  
kg SO2 eq 8.15x10-2 1.84x10-2 1.61x10-2 

% 70% 16% 14% 

Eutrophication Potential  
kg N eq 8.74x10-2 4.40x10-3 8.21x10-3 

% 87% 4.4% 8.2% 

Smog Formation Potential  
kg O3 eq 0.971 0.441 0.242 

% 59% 27% 15% 

Ozone layer depletion Potential 
kg CFC-11 eq 6.60x10-6 9.35x10-7 4.55x10-7 

% 83% 12% 5.7% 

Fossil Fuel Depletion Potential 
MJ surplus 45.0 8.54 17.1 

% 64% 12% 24% 

Resources     

Renewable primary resources used as 

energy carrier (fuel) 

MJ 100 0.697 4.86 

% 95% 0.66% 4.6% 

Renewable primary resources with 

energy content used as material 

MJ 0.00 0.00 0.00 

% 0% 0% 0% 

Non-renewable primary resources used 

as an energy carrier (fuel) 
MJ INA INA INA 

Non-renewable primary resources with 

energy content used as material 
MJ INA INA INA 

Secondary materials kg 1.55 0.00 0.00 

  100% 0% 0% 

Renewable secondary fuels MJ Negligible Negligible Negligible 

Non-renewable secondary fuels MJ Negligible Negligible Negligible 

Recovered energy MJ 0.00 0.00 0.00 

Use of net freshwater resources 
m3 1.35 4.18x10-2 0.286 

% 81% 2.5% 17% 

Wastes     

Hazardous waste disposed 
kg 6.48x10-4 1.60x10-4 1.12x10-4 

% 70% 17% 12% 

Nonhazardous waste disposed 
kg 2.31 3.08 0.267 

% 41% 54% 4.7% 

High-level radioactive waste, 

conditioned, to final repository 

kg 5.98x10-5 3.07x10-6 1.26x10-4 

% 32% 1.6% 67% 

Intermediate- and low-level radioactive 

waste, conditioned, to final repository 

kg 3.52x10-4 3.93x10-4 6.59x10-4 

% 25% 28% 47% 

Components for re-use kg 0.00 0.00 0.00 

Materials for recycling kg 0.00 0.00 0.00 

Materials for energy recovery kg Neg. Neg. Neg. 

Recovered energy exported from the 

product system 
MJ Neg. Neg. Neg. 

Neg. = Negligible | INA = Indicator not Assessed    
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5. LCA: Interpretation 

The interpretation phase conforms to ISO 14044 with further guidance from the ILCD General Guide for Life Cycle 

Assessment. The interpretation included the use of evaluation and sensitivity checks to steer the iterative process during 

the assessment, and a final evaluation including completeness, sensitivity, and consistency checks, at the end of the study.  

Figure 2 presents the contribution analyses for the Modern Mill ACRE™ products.  The contributions to total indicator 

impacts are dominated by the raw material extraction and processing stages for all impact indicators.  Depending on the 

specific impact indicator, product manufacturing is the next highest contributor to the cradle-to-gate impacts of the 

products followed by upstream material transport.  

 

Figure 2. Contribution analysis for the Modern Mill ACRE™ products. 
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