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The Bottom Line
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NYS jurisdictions may look similar in standard,
parameter-by-parameter characterization tables —
and yet they are structurally different waste
systems.

A new, multivariate analytical lens groups NYS into
three system types.

Each type points to a different program priority:
paper, organics, or both organics and packaging.
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How we usually report waste " W YORKSTATE
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What this 1. Closure constraint.

ﬁ?gélse ntion Waste fractions are interdependent — they sum to
~100%. A change in one fraction redistributes the
others, often ignored in studies.

What does the raw % change

Waste Composition Waste Composition suggest?

¢ Food increased: 20% — 25%

B Food M Food (True increase)
Plasti Plasti .
W Plastic B Plastic e Plastic decreased: 30% — 28%
[ Paper =P " Paper ? (Real decrease or just an
B Metals B Metals artifact?)
7 other I Other

Why?
Because the total is always 100%,
an increase in one component forces

Food: 20% Food: 25% p :
Plastic: 30% Plastic: 28% others to decrease, even if they did
not truly change.
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What this
convention 2. Loss of structure.
hides Comparing parameter-by-parameter cannot capture how

materials co-occur. Two jurisdictions with similar
percentages can be structurally different waste systems.

Other Other

Inorganics

Inerganics
Organics

Organics
Glass

Plastics Glass

Paper
Plastics

Similar food waste,
otherwise, completely
Yard .
different waste
Food Food SyStemS

City A City B
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Univariate reports are good for scale, weak for
structure

ENOUGH NOT ENOUGH

How much food, paper, plastic, or glass is in the | Which jurisdictions have similar overall waste
stream? systems?

ENOUGH NOT ENOUGH

Which single category is the largest contributor Which systems should share policy design or
to disposal? benchmarks?
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The Multivariate
Method, what
changes

Compare jurisdictions as compositional fingerprints
— not column-by-column.

Use the relationships between materials, not just their
absolute percentages.

Result: a single similarity score (distance score) for every
pair of jurisdictions in the dataset.

No new data collection required — works on the
characterization data you already produce.
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Data and
matrix

19 NY jurisdictions.
Long Island, NYC, Hudson Valley, Capital Region, North Country,
Western and Central NY.

8 reference profiles.
EPA national, NYC 2023, NYSDEC urban / suburban / rural, PA
Statewide, CA Statewide, WI Statewide.

16 standard waste categories.
Harmonized to common reporting categories (paper, plastics,
organics, glass, metals, etc.)

Euclidean distance matrix.

27 x 16 Euclidean distance matrix showing pairwise compositional
relationship
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Three NY waste-
system types PA statewide 2021
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Qyster Bay
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Same three groups, finer detail underneath with
HCA

* Hierarchical clustering
arranges jurisdictions
into a similarity tree.

J,

 Reference profiles (red
box) separate cleanly
from NYS jurisdictions.
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compositional structure
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Cluster Consistency
(Heatmap vs HCA)

Pattern Heatmap cluster HCA cluster(s) Interpretation

Core reference group H1 C1 Strong alignment, AU =
97%

Most compact NYS H2 C2+C5 Highest internal similarity

group

Mixed but coherent H3 C5+C6 Low AU values for C5

group and C6 suggests unstable
HCA split

Diffuse / outliers - C3,C4 Weak structure across
methods
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From clusters
to policy
sighals
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* Clusters are read through log-ratio compositional
balances,

 Three policy-relevant balances:
Organics : Packaging (diversion policy)
Recyclables : Residuals (recycling policy)
Fibers : Containers (EPR, recycling)

» These balances make the cluster identity actionable for
program design.
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H1 —
Reference/  Members.
Balanced EPA national, PA Statewide, NYSDEC

urban / suburban / rural profiles.

Composition signature.

Balanced organics & packaging;
paper-heavy recyclables (~4x
containers); lowest residual burden.

Program priority.
Optimize paper recycling efficiency;
targeted (voluntary) organics. The
signal is optimization, not overhaul.
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H2 —
Organics-
Dominant
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Members.

Niagara (Modern), Oyster Bay, Brookhaven,
Hempstead, Islip, Delaware, Westchester.

Composition signature.

Organics = 2x packaging; residuals = 4x
recyclables — highest residual burden,
concentrated in organic fractions.

Program priority.

Mandatory organics infrastructure: separate
collection, composting / AD capacity, focused
public education. Largest tonnage diverted per
dollar.
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H3 —
Residual-
Heavy Mixed
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Members.

DANC, Madison, Otsego, Smithtown, NYC 2023,
Southold, Ulster, Chautauqua, OHSWA, plus WI
Statewide.

Composition signature.

Organics-heavy AND plastics / non-recyclable-
heavy; residuals = 4x recyclables; weak fiber
recycling structure.

Program priority.

Dual strategy: composting and EPR for
packaging together. A single program will
under-deliver here.
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Implications
for the field

For operators and planners.

Use peer-cluster comparisons (not the state average)
to size facilities and plan collection.

For state programs and EPR.

Differentiate guidance by cluster — organics
mandates land hardest in H2; EPR fee design is most
actionable in H3.

System-level thinking- research

Holistic comparability enables policy thinking related
to shared responsibility, infrastructures and
technology, circular economy etc.
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Thank you for this great
opportunity

Questions and comments
are appreciated

To reach out: maeen.mdkhairulakter@stonybrook.edu
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