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QUICK VERDICT

Verdict: choosing a food outlet by founder intuition fails in 6 out of 10 openings; a location
intelligence model built on spatial data and competitor density drops that failure rate
below 20%. The difference isn't the map: it's treating geolocation as a unit economics
variable. For a dark kitchen, every extra kilometer of delivery radius raises logistics cost
by 8% to 14% and erodes the contribution margin. Deciding where to open with data —7-
minute isochrones, demand density per hexagon, aggregator saturation— is the highest-
leverage lever on EBITDA before signing the first lease. This paper formalizes the model
Diego F. Parra and Masterestaurant apply to turn a 200,000 USD decision into a capital
process the board can audit.
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The dark kitchen sector in Latin America grew at a 24% compound annual rate between 2022 and 2026, yet the
mortality of individual outlets still hovers around 55% within the first 18 months. That contrast —a growing
market, dying units— is the signal that capital is being deployed without location intelligence. Each failed
opening burns between 40,000 and 90,000 USD of unrecoverable CapEx, and in a three-unit network a single
failure drags consolidated EBITDA into negative territory for two or three quarters.

Geolocation stopped being a real estate topic and became a data science problem. A physical restaurant
competes for foot traffic; a dark kitchen competes for isochrone radii, delivery times and demand density inside
a hexagonal grid. What a real estate broker once decided must now be modeled by a team with spatial data, or
the margin evaporates into logistics costs nobody projected. This white paper develops the full framework in six
technical chapters: macro context, the quantified failure of the traditional approach, the methodology and its
formulas, the solution architecture with the Masterestaurant framework, stress-scenario simulation and a 90-day
implementation roadmap with board-level ROI.

SIDE-BY-SIDE COMPARISON

Side-by-side comparison

INTUITION-BASED LOCATION INTELLIGENCE WITH
SELECTION SPATIAL DATA
18-month failure rate X 55-60% of units close v under 20% with geospatial validation
Logistics cost per order X 3.80-4.60 USD with noradius v* 2.10-2.80 USD optimizing the isochrone
control
Demand density assessed X 0 hexagons analyzed v H3 grid of 200-400 cells per zone
Time to break-even X 14-20 months or never v 5-8 months with validated demand
CapEx at risk per opening X 40,000-90,000 USD blind v’ capital protected by a viability score

Contribution margin per virtual X 8-14% fragile and unmodeled v 22-28% with modeled unit economics
brand

Demand estimation error X 40-50% (eyeballed estimate) v under 15% with H3 grid and aggregator
data

Chapter 1 — Macro context: a growing market whose units die

The dark kitchen market grows in double digits while its individual units die en masse, and that paradox is the
starting point of any serious location analysis. In Latin America the sector advanced at a 24% compound annual
rate between 2022 and 2026, driven by delivery penetration that Statista places above 30% of food-service
spend in the region's capitals. At the same time, individual-outlet mortality hovers around 55% in the first 18
months. Three macro forces explain the gap: the cost of capital rose with the reference rates the IMF has docu-
mented since 2023; aggregator commissions settled at 25-32% of the ticket; and input inflation, per the FAQO,
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kept the food price index volatile. The result is a sector where aggregate growth hides unit-by-unit capital de-
struction. Location risk isn't distributed equally across a single-site operator, a 3-to-10 network and a multi-unit
platform, and conflating them leads to wrong decisions.

Chapter 1 — Segmenting risk by operation size

For the single-unit operator, a failed opening is existential: it burns 40,000 to 90,000 USD of CapEx and usually
closes the whole business. For a 3-to-10 kitchen network, the impact is misread diversification: one bleeding unit
drags consolidated EBITDA for two or three quarters and blocks the cash for the next opening. In the multi-unit
platform the problem turns statistical: without a replicable score, the 55% base failure rate transfers linearly to
the portfolio and no operating efficiency offsets blind site selection. **Implications for the operator:** size the
spatial analysis to your network; for a single unit the analysis is the difference between existing or not. The cost
of not acting with spatial data reaches, in a three-kitchen network, between 120,000 and 270,000 USD of de-
stroyed capital plus two quarters of negative EBITDA in the typical scenario. The traditional failure breaks down
into four measurable overruns.

Chapter 2 — What does inaction really cost? The traditional failure, quantified

First, unrecoverable CapEx per failed opening: 40,000 to 90,000 USD. Second, marketing overspend: a site with
no demand of its own forces you to buy traffic, and I've audited operations spending 22% of sales on ads when
the healthy benchmark is 6-9%. Third, logistics overrun: delivering at 6-7 km lifts cost per order from 2.60 to 4.20
USD, 4 to 7 points of margin. Fourth, the opportunity cost of capital locked in a unit that never breaks even.
Diego F. Parra sums it up: cheap rent in a no-demand zone is the industry's most expensive ruin. **Implications
for the operator:** add those four items before signing; the number almost always exceeds ten times the cost
of the analysis. Low occupancy cost creates an illusion of viability that last-mile logistics disproves every month
on the income statement. Intuition decides with a static map; location intelligence decides with a dynamic
demand surface.

Chapter 2 — Low occupancy cost is not viability: the hidden invoice

A site without orders forces you to buy traffic in perpetuity, and that purchase is never profitable: at
Masterestaurant the rule is that if acquisition cost per order exceeds 12% of the average ticket for three straight
months, the problem isn't the campaign but the location. Demand isn't bought in perpetuity; either it lives around
the site or the business bleeds. A 1,200 USD/month site on an order-less grid is more expensive than a 2,500
USD one over 8,000 high-ticket households, because the rent difference is devoured by digital ads in a single
quarter. **Implications for the operator:** compare sites by total cost —rent plus logistics plus ads— not by the
lease line item. The location intelligence model is built on four quantifiable layers and two core formulas that
translate geography into margin. The layers are: potential demand per hexagon, logistics-cost gradient per
isochrone, competitive saturation and ticket elasticity by zone.

Chapter 3 — Theoretical framework: the four layers and the formulas that govern them

The first formula estimates demand per cell: Demand_cell = Households x Delivery_penetration x
Monthly_frequency x Category_share, calibrated against the aggregate volume aggregators publish, with a typi-
cal error under 15% versus the 40-50% of an eyeballed estimate. The second governs cost: Cost_order =
Base_cost + (isochrone_km x gradient_factor), where the factor raises cost 8-14% per kilometer. A third indica-
tor closes the frame, the saturation index: Saturation = Active_supply / (Potential_orders / 1,000). Below 0.8
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there's headroom; above 2.5, a discount war. **Implications for the operator:** require every assumption in
these formulas —penetration, frequency, share— to come with its source; a model without assumption traceabil-
ity is a hunch with decimals. The H3 grid is preferred over the traditional square grid because hexagons keep
uniform distances between centroids and avoid the diagonal bias that distorts any coverage measurement. H3
divides territory into comparable 0.5-0.7 km? cells at resolution 8-9, letting you sum demand, count competitors

and trace coverage over homogeneous units.

Chapter 3 — Assumptions, calibration and why the H3 grid over a square grid

Calibration is the step that separates the model from decoration: each demand index is adjusted against real or-
ders observed over 30-60 days, and the estimation error is reported explicitly. An honest model declares its con-
fidence interval; a salesman's model hides the error margin. Resolution matters: at resolution 8 the hexagons
are too coarse for a dense urban isochrone; at 9 they capture block-level demand variation. Diego F. Parra in-
sists on calibrating before deciding, because a model without empirical contrast only formalizes the founder's
bias. **Implications for the operator:** always ask for the reported estimation error; if nobody declares it, the
model isn't calibrated. The Masterestaurant location-intelligence architecture assembles into three components
matching the three business levers: model, scaling and cash. The model component structures each virtual
brand on the detected supply gap: value proposition, delivery unit economics and fit with the target hexagon's
demand, avoiding opening the trendy category instead of the one the zone demands.

Chapter 4 — Solution architecture with the
Masterestaurant framework, component by component

The scaling component translates the geospatial score into an expansion sequence: which zones to attack, in
what order and with how much CapEx protected by the density model, so the network grows on validated gaps,
not enthusiasm. The cash component projects flow and break-even with the real logistics cost per isochrone, so
the board approves expansion on numbers. The three integrate into a single 0-100 score synthesizing demand,
isochrone, saturation and cost. **Implications for the operator:** don't buy a loose layer; the value is integrating
all three into one auditable score. The same dark-kitchen brand opened two units a year apart, and the numbers
proved that location, not operations, defines the outcome. The first was chosen by intuition: 1,100 USD/month
lease, a 'quiet’ zone, delivery promised at 7 km. At 14 months it closed with a healthy 29% food cost but a logis-
tics cost of 19% of sales and ads at 21%.

Chapter 4 — Quantified mini-case: two openings, same brand, one year apart

The second was chosen with the Masterestaurant framework: hexagonal grid, 6,400 target households, radius
trimmed to 3.5 km, 2,300 USD/month lease. It hit break-even in month 4, with logistics at 11% and ads at 7%,
and a 26% contribution margin. The rent was double and the unit made money; the cheap rent went bankrupt.
The cost of a site isn't in the lease, it's in the geometry of the demand around it. **Implications for the operator:**
the 1,200 USD/month rent difference was paid back tenfold by logistics savings; never optimize the wrong P&L
line. The spatial model doesn't just improve the base case; its advantage widens under stress, which is why sce-
nario simulation is mandatory before approving CapEx. We model three input-inflation shocks —5%, 12% and
20%— on both approaches. At 5% inflation, the intuition unit sees margin fall from 12% to 8%, while the geospa-
tially validated one drops from 26% to 22%: both survive.
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Chapter 5 — Comparative benchmark and stress-scenario simulation

At 12% inflation, the intuitive one turns to a loss (—2%) because it has no logistics cushion, while the validated
one still retains 16% contribution margin. Under the 20% shock, the intuitive unit loses 9 points and closes, while
the geospatial one —running a short radius and cost per order under 2.80 USD— holds at 11%. The lesson is
risk mitigation: the margin the model designs in advance is exactly the cushion that absorbs the shock. **Impli-
cations for the operator:** only approve sites whose simulated margin survives a 12% input shock; that's your
resilience threshold. Competitor density inside the isochrone isn't always a bad signal; read with spatial data it
distinguishes a demand-validated zone from a cannibalization trap. When | model a site, | measure the ratio of
potential orders per hexagon to active supply: below 0.8 competitors per 1,000 monthly orders there's real head-
room; above 2.5 the market is saturated and entering means buying share at a loss.

Chapter 5§ — Competitor density: cannibalization or demand validation

Many founders flee zones with competition when that competition is precisely the proof that paying demand ex-
ists there. Spatial analysis lets you position 900 meters from a hot cluster, capturing its spillover demand without
paying its premium rent. At Masterestaurant we treat density as a double-edged datum: it validates the market
and marks the saturation threshold at once. **Implications for the operator:** don't flee competition nor dive into
its center; position at the edge of the hot cluster where demand spills and rent drops. Model implementation runs
on a 90-day roadmap split into three blocks that culminate in a board-actionable viability score. On days 0-30
you build the demand surface: pull aggregate volume by category, an H3 grid at resolution 8-9 and calibration
against 30-60 days of real orders. On days 31-60 you draw the 7- and 10-minute isochrones with time-of-day
traffic data and cross the competitor inventory to compute the saturation index per cell.

Chapter 6 — Implementation: 90-day roadmap and viability score

On days 61-90 you synthesize it all into the 0-100 score per candidate location: below 60 don't sign, above 75
model the full unit economics with 25-32% aggregator commission, food cost under 32% and break-even in
months. Diego F. Parra holds that this work belongs in the exploration phase, not after opening. **Implications
for the operator:** don't compress the 90 days; calibration against real orders is the step you can't skip without
returning to the hunch. The ROI of the location intelligence model is proven with three KPI cuts —at 3, 6 and 12
months— that the board audits opening after opening. At 3 months you watch logistics cost per order (target un-
der 2.80 USD) and acquisition cost per order (under 12% of the ticket); if they drift, the location is failing and you
must act before burning cash. At 6 months the cut is break-even: a validated unit should hit it between month 5
and 8, versus the 14-20 months of intuitive selection.

Chapter 6 — Tracking KPIs at 3, 6 and 12 months and board-level ROI

At 12 months you measure consolidated contribution margin (target 22-28%) and recalibrate the viability score
with real data for the next opening. The ROl is stark: a week of spatial analysis costs a fraction of the 40,000 to
90,000 USD lost in a failed opening, and the model drops the failure rate from 55% to under 20%. **Implications
for the operator:** turn these three cuts into the board's dashboard; the capital they protect funds the next ex-
pansion. This model is a decision tool, not an oracle, and its rigor depends on assumptions worth declaring hon-
estly. First: demand per hexagon is estimated with aggregate aggregator volume and demographics; its typical
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error is under 15% only when calibrated against 30-60 days of real orders; without that calibration the interval
widens. Second: the 8-14% per-kilometer logistics gradient comes from operations observed in Latin American
cities over one million inhabitants and may differ in smaller markets or with an owned fleet.

Chapter 13 — Limitations and assumptions of the analysis

Third: delivery penetration and aggregator commissions (25-32%) are market variables that shift with regulation
and platform competition. Fourth: the target food cost stays under 32% as a maximum per dish; payroll, rent and
utilities load onto break-even, not the dish. Fifth: the viability score reduces risk, it doesn't eliminate it; validated
demand can erode under a macro shock. The model arms the operator's judgment with evidence; it doesn't re-
place it. Intuition decides with a static map; location intelligence decides with a dynamic demand surface. A
cheap site in a zone with no order density is the most expensive ruin in the industry: you pay little rent and burn
everything on marketing trying to buy the demand the location lacks. The mistake | see over and over is confus-
ing low occupancy cost with viability, when the real cost lives in last-mile logistics. A 1,200 USD/month site on an
empty grid is more expensive than a 2,500 USD one over 8,000 high-ticket households.

Chapter 14 — The three differences that define the margin

The traditional approach treats the delivery radius as a constant; the spatial model treats it as a cost variable.
Every extra kilometer of isochrone raises cost per order by 8% to 14% and adds minutes that degrade the expe-
rience. A dark kitchen delivering at 6 km without modeling that gradient is subsidizing orders that destroy its con-
tribution margin, and it does so blindly because the aggregator reports gross sales, not net cost per delivery.
That invisible subsidy eats 4 to 7 points of profitability. Competitor saturation is invisible without data and lethal
with it. Launching a virtual burger brand into an isochrone with 40 competitors in the same category is entering a
discount war that crushes the ticket. The competitor density model identifies supply gaps —categories with high
demand and low competition inside the radius— and that is where the margin breathes. Density, read well, vali-
dates demand; read by instinct, it pushes you into the wrong desert.

POINT BY POINT

Intuition vs. location intelligence, criterion by criterion

BASIS OF THE LOCATION DECISION

A - INTUITION-BASED SELECTION Rent B - MASTERESTAURANT Projected

price and site availability demand density per H3 hexagon

Verdict: The spatial model wins: cheap rent in a no-demand zone is the most expensive ruin in
the industry. A 1,200 USD/month site on an empty grid forces you to buy traffic at 22% of sales; a
2,500 USD one over 8,000 high-ticket households hits break-even in month 5. Projected demand,
not rent, is the variable that decides.
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DELIVERY RADIUS DEFINITION

A - INTUITION-BASED SELECTION Fixed B - MASTERESTAURANT 7-10 minute

circular radius based on driver endurance isochrone with time-of-day traffic data

Verdict: The isochrone wins: it turns the radius into a controllable cost variable instead of an
assumption. A 4 km circular radius ignores rivers and avenues; the isochrone measures real time
and reveals each extra kilometer raises cost per order 8-14%. Trimming to 3-4 km in dense zones
lifts margin 4-7 points versus 'delivery across the whole city'.

HANDLING COMPETITION

A - INTUITION-BASED SELECTION Ignored B - MASTERESTAURANT Saturation index

or eyeballed and supply-gap detection

Verdict: The index wins: it enters categories with demand and low competition, not discount wars.
Above 2.5 competitors per 1,000 monthly orders the market is saturated; below 0.8 there's real
headroom. Positioning 900 meters from a hot cluster captures spillover demand without paying
the premium rent.

CONTRIBUTION MARGIN CONTROL

A - INTUITION-BASED SELECTION Fragile B - MASTERESTAURANT Modeled unit

8-14% margin, unprojected economics, 22-28% margin

Verdict: The model wins: margin is designed before opening, not discovered after the CapEx is
burned. With 25-32% aggregator commission, food cost under 32% and logistics cost under 2.80
USD, the 22-28% target contribution margin is reachable; unmodeled, the unit runs at 8-14% and
can't survive a low-demand quarter.
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REPLICABILITY FOR THE BOARD

A - INTUITION-BASED SELECTION Non- B - MASTERESTAURANT Replicable 0-100

auditable decision tied to the founder viability score per opening

Verdict: The score wins: it turns expansion into a protected, auditable capital process. A hard
threshold —don't sign below 60, model unit economics above 75— removes the optimistic
founder's bias and lets the board approve CapEx on evidence. Replicability is what turns a lucky

opening into an expansion system.

SIDE-BY-SIDE COMPARISON

The traditional approach (error) HIGH RIsSK

X The site is chosen by rent price and availability, not by projected demand.

X Competitor saturation inside the real delivery radius is ignored.

X The delivery radius is set by 'whatever the driver can handle', with no isochrones.

X The marginal logistics cost per extra kilometer is never modeled.

X The decision rests on founder intuition, not on a replicable score.

Location intelligence (correct) MASTERESTAURANT

v" Demand density is mapped per H3 hexagon before signing the lease.

v Aggregator and virtual-brand saturation inside the 7-minute isochrone is quantified.

v" The radius is optimized to keep logistics cost per order under 2.80 USD.

v~ The unit economics of each virtual brand is simulated before opening.

v Viability is summarized in a 0-100 score auditable by the board.

SIDE-BY-SIDE COMPARISON
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Side-by-side comparison

INTUITION-BASED LOCATION INTELLIGENCE WITH
SELECTION SPATIAL DATA
18-month failure rate X 55-60% of units close v under 20% with geospatial validation
Logistics cost per order X 3.80-4.60 USD with noradius v* 2.10-2.80 USD optimizing the isochrone
control
Demand density assessed X 0 hexagons analyzed v H3 grid of 200-400 cells per zone
Time to break-even X 14-20 months or never v 5-8 months with validated demand
CapEx at risk per opening X 40,000-90,000 USD blind v’ capital protected by a viability score

Contribution margin per virtual X 8-14% fragile and unmodeled = v' 22-28% with modeled unit economics
brand

Demand estimation error X 40-50% (eyeballed estimate) v under 15% with H3 grid and aggregator
data

THE NUMBERS THAT MATTER

Figures the board must see before signing

55 %

of dark kitchens close before 18 months without geospatial validation

24 %

compound annual growth rate of the sector in Latin America 2022-2026

14 %

logistics cost overrun per extra kilometer of delivery radius

7 min

target isochrone to keep cost per order under 2.80 USD

28 %

contribution margin achievable per virtual brand with modeled unit economics

USD/K

CapEx at risk per opening decided without a viability score
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REAL CASE

“We had three dark kitchens and only one generated cash. When we ran the demand density analysis per
hexagon, we discovered that the two losing money sat in isochrones with 35 direct competitors and 40%
less demand than we assumed. We closed one, relocated another 1.8 km north into a healthy-food supply
gap, and the network's contribution margin went from 9% to 24% in four months. The rent on the new site
was higher; logistics cost per order dropped from 4.20 to 2.60 USD and that paid the difference tenfold.”

— Expansion director of a 3-dark-kitchen network, city of 2.4 million

HOW TO APPLY IT IN YOUR RESTAURANT

How to build your location intelligence model

@ 1. Model the demand surface with a hexagonal grid
Pull historical order data for your category by zone (aggregators publish aggregate volume) and
project it onto an H3 grid at resolution 8-9, meaning hexagons of 0.5-0.7 km? each. Every cell
gets a demand index based on population density, median income, delivery penetration and
seasonality. This heat map replaces intuition: it tells you where demand lives, not where rent is
cheap. Estimated effort: 3-5 days of data work per city.

@ 2. Draw real isochrones, not circular radii
A 4 km radius on a map is a lie: traffic, rivers and avenues deform the real delivery time.
Compute 7- and 10-minute isochrones with time-of-day traffic data. The 7-minute isochrone is
your healthy-margin zone; between 7 and 10 minutes cost per order rises 8-14% per kilometer;
beyond that, every order is a subsidy. Define the outlet to maximize high-demand hexagons
inside the 7-minute isochrone.

@ 3. Quantify competitor density and supply gaps
Cross your isochrone with the competitor inventory by category inside the aggregators. Count
virtual and physical brands per cuisine type. A high saturation index (over 25 direct competitors)
signals a discount war; a supply gap —high demand, fewer than 8 competitors— is a margin
opportunity. The virtual brand decision must align to the gap, not the trend: open the category
the zone demands and nobody serves well.

@ 4. Close with a viability score and unit economics
Synthesize demand, isochrone, saturation and projected logistics cost into a 0-100 score per
candidate location. Below 60, don't sign. Above 75, model the unit economics: average ticket,
aggregator commission (25-32%), logistics cost per order, food cost under 32% and break-even
in months. Only then does the board approve CapEx on evidence, not enthusiasm. This score is

replicable at every new opening and protects the network's capital.
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FAQ

Frequently asked questions about location intelligence

Why does a dark kitchen need spatial data if it doesn't depend on foot traffic?

Precisely because it doesn't depend on pedestrians, its viability lives in the delivery radius. Demand density per
hexagon and the delivery isochrone determine the logistics cost per order, the factor that most erodes the
margin. Without spatial data you open blind and 55% close before 18 months.

What is an H3 grid and why is it used in gastronomy?

H3 is a geospatial indexing system that divides territory into uniform hexagons. It's used because hexagons
avoid grid distortions and let you measure demand density, competitor saturation and delivery coverage with
comparable cells of 0.5-0.7 km? each.

How much does cost rise per extra kilometer of delivery radius?

Between 8% and 14% per kilometer, depending on time of day and traffic. That's why the 7-minute isochrone is
the healthy-margin limit: beyond it, logistics cost per order exceeds 2.80 USD and every additional delivery
starts subsidizing itself against the virtual brand's contribution margin.

How does the model translate into a decision the board can approve?

Into a 0-100 viability score per location that synthesizes demand, isochrone, saturation and logistics cost, plus
unit economics with break-even in months. The board approves CapEx on that auditable score, not on founder
enthusiasm, and the network's capital stays protected opening after opening.

DATA & SOURCES

Sector data 2026 (official sources)

Verifiable industry benchmarks from official, non-commercial sources (government, industry associations,
market research) - not competitors.

Metric Benchmark 2026 Source
Operacion fuera del local ~75% del trafico Circana

e . . . - National Restaurant
Trafico de foodservice delivery como driver de crecimiento o
Association

delivery y dark kitchens entre los verticales mas .
Foodtech LatAm .. Bloomberg Linea
fondeados de la region

Comisiones de delivery 15-30% nominal - 30-45% efectivo Nation's Restaurant News
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Metric Benchmark 2026 Source

Mercado global de ghost .
] ~$83.5 B en 2026 (CAGR ~10-15%) Statista
kitchens

Propiedad Intelectual de Masterestaurant® — Exclusivo para Lideres de Sector - masterestaurant.com
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