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Climate Change is a Collective Action Problem 2

The problem created by disincentives 
that tend to discourage joint action by 
individuals (or agents) in the pursuit 

of a common goal 

Collection Action Problems cannot be 
solved by Magic Bullets 

(not even electrification) … 
or any other single action

Implication

Collective Action 
Problem



Who Generate Freight Externalities? What a Silly Question..! 3
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Non-Carrier-Agents (NCAs) Contributions to Freight Externalities 7
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Strategy Framework and Suggested Actions 12

Short-term Medium-term Long-term

Metro 
Areas

Intercity 
Freight

Demand Management: 
Off-Hour Deliveries
Staggered Deliveries
Change in Vehicle Choice, 
Change Ordering Patterns, etc.
Slow deliveries

Vehicle Related Initiatives: 
Electric Trucks, 
Connected Trucks

Freight Efficient Land Uses

Demand Management

Vehicle Related Initiatives: 
Electric Trucks, 
Connected Trucks

Demand Management: 
Change in Vehicle/Mode Choice

Freight Efficient Land Uses

Vehicle Related Initiatives: 
Electric Trucks, 
Connected Trucks

Demand Management

Freight Efficient Land Uses

Vehicle Related Initiatives
Electric Trucks, 
Connected Trucks

Demand Management
Vehicle Related Initiatives: 
Manage truck over-supply
Study truck size/weights regs

Demand Management: 
Changes in Vehicle/Mode Choice
Staggered Deliveries at LTGs
Slow deliveries, etc.
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Freight Demand Management:
Retiming of Freight Activity



Off-Hour Deliveries: NYC CO2 Emissions: Day vs. Night Deliveries15

(Night-deliveries) Truck #1(Day-deliveries) Truck #3

16 miles of extra 
travel to bypass 

congestion



Emission and Cost Reductions 17

City\ 
Pollutant

ROG TOG CO CO2 NOX PM10 PM25

Bogotá 13.49% 13.49% 13.50% 13.12% 12.70% 13.41% 13.41%

New York 
City

67.17% 67.17% 67.00% 55.14% 59.47% 65.53% 65.53%

Sao Paulo 49.98% 49.98% 51.43% 42.52% 44.64% 45.90% 45.90%

Partial OHD (6PM to 10PM)

Full OHD (7PM to 6AM)
In addition, cost reductions in 

the range of 30-55%
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		City		Receiver		Suppliers

		Barranquilla		Supertiendas y Droguerías Olímpica – Large retailer with supermarkets and drug stores. Local and national leaders in consumer products. 		No outside suppliers. All transportation done by vendors, with prices regulated by the National Department of Transport. A total of 8 vendors participated in the study.

		Bogotá		Alkosto – A chain of stores which sells groceries, household products, home appliances, electronics and tires.  		Bavaria – A beer and beverage supplier

						Nutresa – A food processing conglomerate

						Coimpresores – Printing and marketing 

						Empacor – Packaging facility

						Doria –  Brand of pasta supplied to Nutresa

		New York		XXX		XXX

		Santiago		Farmacias Ahumada  - Drug store chain with 22 convenience stores in the Santiago metropolitan area.		SOPROLE – The largest producer and shipper of milk in Chile. 

						ICM SA – Manufacturer and packager of international food bands, ranging from Hershey’s candy to dried goods.

		Sao Paulo		GPA (Groupo Pão de Acúcar) – Largest retailed and private employer in Brazil. The group owns a range of stores from supermarket and hypermarkets to drug stores and gas stations.		Danone – The largest fresh dairy and dairy goods producer in Brazil. Also manufactures waters, early life nutrition, and medical nutrition.

						FEMSA – Manufacturer and distributer of soft drinks and water. Including Coca-Cola products, energy drinks, sport drink, and Heineken beers.
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				Distance (km)				Average Speed (km/h)				Time (h)

		Route		Original		No Stops 		Original		No Stops 		Original		No Stops 

		B2		10.19		10.04		3		8.09		3.14		1.17

		B3		9.69		9.58		3.62		19.99		2.52		0.46

		E2		20.48		20.11		11.48		14.01		1.64		1.34

		D1		10.55		10.47		10.71		36.17		0.96		0.28

		N2		16.91		16.53		1.95		18.59		8.08		0.85

		N3		9.08		8.8		1.09		6.13		7.53		1.34
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		Company		Number of Trucks		Commodities Transported

		OLT Transportes S.A.		45		Furniture, appliances, miscellaneous and textiles

		JLT Transportes Ltda.		1		Vegetables

		Transportes Joalco S.A.		23		Home appliances

		TNC Logística Transcontainer S.A.		15		Vegetables, dry goods

		Transoil Logistics S.A.S		170		Dry goods, vegetables, fruit

		Transportes Triana Isaza S.A.S		NA		No restriction

		BP Logística OL S.A.S		NA		No restriction
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		City/Pollutant		ROG (g)		TOG (g)		CO (g)		CO2 (g)		NOX (g)		PM10 (g)		PM25 (g)

		Barranquilla		7.505		8.544		103.511		40718.412		15.828		2.611		2.498

		Bogotá		15.598		17.757		222.747		84057.344		33.579		5.433		5.198

		New York		0.103		0.117		1.550		738.9		0.263		0.037		0.035

		Santiago		4.731		5.386		67.519		28332.233		11.035		1.681		1.608

		Sao Paulo		20.8		23.679		294.428		119452.317		46.814		7.286		6.971

		Grand Total		10.036		11.425		141.178		55598.579		21.834		3.505		3.353
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		City/Pollutant		ROG (g)		TOG (g)		CO (g)		CO2 (g)		NOX (g)		PM10 (g)		PM25 (g)

		Barranquilla		1.518		1.729		18.584		11510.448		3.565		0.607		0.581

		Bogotá		5.117		5.825		72.568		28570.481		11.199		1.799		1.721

		New York		0.054		0.062		0.849		575.3		0.182		0.021		0.022

		Santiago		1.041		1.185		13.64		10254.706		3.215		0.441		0.422

		Sao Paulo		2.803		3.191		38.612		32628.57		10.559		1.231		1.178

		Grand Total		1.962		2.234		25.812		15708.986		5.182		0.777		0.744
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		City/Pollutant		ROG (g/km)		TOG (g/km)		CO (g/km)		CO2 (g/km)		NOX (g/km)		PM10 (g/km)		PM25 (g/km)

		Barranquilla		0.3651		0.4156		5.0688		1993.3448		0.7757		0.1274		0.1219

		Bogotá		1.0181		1.159		14.6083		5392.3821		2.1783		0.3528		0.3375

		New York

		Santiago		0.3066		0.349		4.3847		1776.2435		0.6987		0.1082		0.1035

		Sao Paulo		0.2555		0.2909		3.6245		1469.9689		0.5768		0.0896		0.0858

		Grand Total		0.4588		0.5223		6.4887		2503.518		0.9907		0.1599		0.153
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		City/Pollutant		ROG (g/km)		TOG (g/km)		CO (g/km)		CO2 (g/km)		NOX (g/km)		PM10 (g/km)		PM25 (g/km)

		Barranquilla		0.0646		0.0736		0.7984		501.6228		0.1555		0.026		0.0249

		Bogotá		0.4545		0.5174		6.4652		2515.3462		0.9923		0.1593		0.1524

		New York

		Santiago		0.0543		0.0618		0.7107		523.2813		0.1639		0.023		0.022

		Sao Paulo		0.0406		0.0462		0.5514		449.1569		0.1446		0.0176		0.0169

		Grand Total		0.1012		0.1152		1.3559		715.4618		0.2456		0.0386		0.0369





8



		City/Pollutant		ROG		TOG		CO		CO2		NOX		PM10		PM25		Total

		Barranquilla		17.7%		17.7%		15.8%		25.2%		20.0%		20.4%		20.4%		19.6%

		Bogotá		44.6%		44.6%		44.3%		46.6%		45.6%		45.2%		45.2%		45.2%

		New York		52.6%		52.6%		54.8%		77.9%		69.2%		56.3%		64.1%

		Santiago		17.7%		17.7%		16.2%		29.5%		23.5%		21.2%		21.2%		21.0%

		Sao Paulo		15.9%		15.9%		15.2%		30.6%		25.1%		19.7%		19.7%		20.3%

		Total		22.1%		22.1%		20.9%		28.6%		24.8%		24.1%		24.1%

		Grand Total		23.80%



		City\ Pollutant		ROG		TOG		CO		CO2		NOX		PM10		PM25		Total

		Bogotá		13.49%		13.49%		13.50%		13.12%		12.70%		13.41%		13.41%		54.8%

		New York City		67.17%		67.17%		67.00%		55.14%		59.47%		65.53%		65.53%		100.0%

		Sao Paulo 		49.98%		49.98%		51.43%		42.52%		44.64%		45.90%		45.90%		79.7%







Globally: Millions tons of CO2 / year
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OHD in developing 
countries will help 
make their metro 

areas more 
competitive and will 

help reduce 
emissions…
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Direct Impacts of Off-Hour Deliveries on Urban Freight Emissions, 
Holguín-Veras et al., Transportation Research Part D: Transport 
and Environment 2018 Vol. 61 Issue 1 Pages 84-103



Emissions by Time of Day: NY-NJ Port Complex 21
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Freight-Efficient Land Uses: 
Concept and Principles
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Just Released!



Freight-Efficient Land Uses (FELU) Principles
 FELU principles provide guidance for action, to be adapted to the local 

conditions:
 Minimize Social Costs, to reduce the private and external costs of supply chains and 

their stages;
 Foster Compactness of Supply Chains, to reduce the distance traveled at supply 

chain stages, up and downstream; 
 Mitigate Supply Chain Externalities, to reduce or eliminate, the externalities at 

supply chain nodes and Large Traffic Generators (LTGs);
 Seek Appropriate Solutions, that recognize and account for local conditions; and 
 Engage Stakeholders, to ensure their points of view and concerns are addressed.
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Key Insight: 
Complex Problems Need Complex Solutions…

There Is No Way Out 
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For a Deeper Lecture on this Subject, See:
Fall 2021 Kent Seminar Series: José Holguín-Veras 
at the University of Illinois at Urbana-Champaign

https://www.youtube.com/watch?v=EXkmXc5ed2I



Thanks!
Questions?
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