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Abstract 
Our project is an analysis of the economic and environmental impact of ridesharing. We define the Uber product                  
service system and perform an LCA to assess the viability of substituting personal car ownership with ridesharing.                 
We found that switching from exclusively personal car ownership to Uber reduces CO2 emissions, traffic population                
and total mileage per car on the road. Furthermore the economic tradeoff between Uber and owning and operating a                   
car is beneficial to both rider and driver.  

 

 



 

 

 

 

 

 

Introduction 
Uber has revolutionized the transportation industry, launching it into the 21st century by providing convenient and 
cost effective transit for anyone with a smartphone. Uber has the lion’s share of the ride sharing market over 
competitors like Lyft and is slowly squeezing the life out of a struggling taxi industry by luring riders and drivers with 
promises of cleaner cars, better profits and cheaper fares.  
 
Now that Uber has established itself as an industry giant, there are often whispers of what is next for the company; 
particularly concepts from an entirely autonomous fleet to eventually replacing the need for personal cars. Surely this 
is feasible given that many people without an accessible car, such as the members of this team, have already 
adopted Uber as an alternative to car ownership. Although the service is relatively new, Uber’s widespread popularity 
and impact have lead to a surprisingly large amount of research and analysis regarding the environmental and 
economic impacts of ride sharing at large. 
 
Our research compares the data from our own analysis with data regarding personal car ownership to assess the 
viability of completely replacing personal car ownership with ridesharing. Due to the aforementioned wide reach of 
Uber’s influence, there exists research within our particular scope, which ultimately concluded that using solely Uber 
over a personal car is considerably more environmentally friendly but is a less economical method of transportation. 
The existing analysis, however, is rather liberal with their use of underlying assumptions, which we look to reduce in 
our analysis. In this report, we first analyze Uber’s product service system. This includes our research and complete 
and reduced product service systems. Second, we will present the results of our quantitative assessment through an 
LCA model, touching on the goals and scope of our analysis, as well as defining and laying out the functional unit, 
the inventory from we extrapolated our data, as well as recommendations on how to improve efficiency based on 
comparing the inventory and the product service system.  
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Product System 
We will use Uber as a case study for understanding ridesharing as a product service system (PSS). The function of 
Uber is to transport one or multiple people from point A to point B using the most efficient route possible. Uber is an 
example of a use oriented product-service system where the user (e.g. the rider) pays for the use of the product (e.g. 
the car). The rider does not have unlimited access to the car and the car is sequentially and/or simultaneously used 
by different riders. Sharing, pooling and leasing modifies the distribution and payment system of Uber. We will 
eliminate the app from the PSS entirely because it does not directly affect the environmental impact of Uber. Uber is 
preferable to public transport  because it allows the user to choose time and location of transport, taxis  because it is 
more reliable, timely and less expensive and personal car  ownership  because the overhead cost is less. 
 
LIFE CYCLE PHASES  
 
Raw materials 

- Fewer materials needed = IMPACT SHIFT 
- The app is software, no materials necessary 

(component) Manufacturing 
- Fewer cars needed =  IMPACT SHIFT 
- Developing the app is human labor  

Distribution 
- Single product distributed across multiple users = IMPACT SHIFT 

Product use 
- Ridesharing = ratio of miles traveled to people transported is higher =  IMPACT SHIFT 
- Users are more likely to purchase cars with hybrid fuel economy to reduce costs =  IMPACT SHIFT 
- Most efficient route from A to B  

End-of-life 
- Individual cars are used more frequently in the ridesharing model than the private ownership model so their 

lifespan may be reduced? 
Recycling  
Remanufacturing  
 
As you can see, there is an impact shift in four stages of the product’s life cycle when we transition from personal car 
ownership to ridesharing. Uber results in the reduction of material consumption and manufacturing and an increase 
in the efficiency of produce use, a much needed shift for better environmental outcomes.  
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Quantitative Assessment 

Goals and Scope 
The transportation sector impacts the environment in systemic and irreversible ways. Among the modes of 
transportation, cars are a key player, and their ubiquity in the States has helped position rideshare services to be 
affordable and convenient for users and generally accepted in the cultural zeitgeist. Cars themselves have a whole 
host of environmental complications. From the moment a car rolls off of the assembly line, already intrinsic within the 
machine is a past and a future. The raw materials must be harvested and transported; the earth must be shifted and 
perturbed and its plunders then sent far away, via vehicles that emit pollutants into the air and crude oil into the 
ocean. A car is then driven and later disposed. How will the user maintain the car of this vehicle? Will it be used to its 
maximum potential, or will it be quickly sent away, and even then, will its parts be harvested in the best possible way 
or will they erode, leeching toxins into the ground? (LEAD, 2017)  
 
It’s easy to get lost in the complicated life cycle of an automobile and its accompanying user interactions. For this 
quantitative assessment we are interested in examining the environmental impacts of ridesharing against the 
quantifiably similar impacts of the status quo: simply owning a vehicle. If a user decides to substitute owning a car 
with ridesharing services, how does this impact the environment? Our goal is to use the research and information 
that is publically available to us and come to a greater understanding of how this impact is different and if and how 
the public’s understanding of personal environmental footprint will affect the changing attitudes around ownership 
and the shared economy. 
 
The scope of this program sees us analyzing two main facets of the juxtaposition between ownership and sharing. 
Firstly, we are interested in the quantifiable carbon emissions and how they differ between the two modes of 
transportation. Secondly, we are interested in how attitudes around environmental impact influences the cultural 
shift, lead by the younger generations, in embracing the shared economy. In many parts of the country, Uber and 

3 



Lyft do not exist as convenient or even well known services. For our scope, we are looking specifically at Los 
Angeles where frustrations around public transit among other factors have created a metropolis conducive to 
services like Uber and Lyft.  
 
In undertaking this analysis, we as a team have to make certain assumptions that allow us to focus on the task at 
hand without being overwhelmed by extraneous variables. Firstly, we start by simplifying the phenomenon of what a 
ridesharing service accomplishes. In our analysis, a user uses their mobile device to hail a Lyft or Uber, and, after a 
slight wait (averaging 3 minutes between the two services) is then taken to their destination. We will ignore the 
intricacies of surge pricing, car variations, tipping, and disparate driver coverage in different areas of the city.  

Functional Unit 
Initially, we thought that it might be most prudent to use tCO2e, or metric tons of C02 emitted, as a functional unit. 
However, after quite a bit of our research, we realized that the carbon dioxide emissions from cars is not what is 
being provided to the user by the Uber product system--that it was more of a negative externality of what our 
functional unit really should be. This is the point at which we decided to define our functional unit as miles traveled in 
the vehicle . Most importantly, using this as our functional unit provided us with a high degree of certainty that the 
base rate would be consistent in each alternative, as the distance driven on a given trip is similar whether you are 
taking an Uber to your destination or driving your own personal car. However, this total usage is not perfectly 
identical as it would seem. Uber uses mapping technology which is implemented by drivers during each ride to 
ensure the most direct route is being taken. This is a luxury that is available to those who drive their own cars via 
smartphone apps, but is not as regularly used, resulting in some discrepancy in the base usage rate that is 
addressed in the recommendations section below. 

Inventory 
Environmental Inventory 
 
By comparing statistics about fuel efficiency and the lifespan of the average American automobile provided by the 
US Bureau of Transportation against a recent census taken in Los Angeles, which reported that the total number 
vehicles in Los Angeles at 6,433,000 out of a population of 11,874,000. Multiplying the per vehicle averages against 
the number of vehicles in Los Angeles gives us an accurate representation of what we could expect emissions and 
environmental effect to look like due to vehicle ownership in the city. Additionally, we took the average emission from 
fuel consumption and multiplied it by the average lifespan of a car in years (10).  
 

Part of Automobile Life Cycle Avg. CO2 produced per vehicle (in 
metric tonnes) 

CO2 produced from all automobiles 
in LA  

Car production/manufacturing 17 tCO2e 109,361,000 tCO2e 

Fuel consumption (lifetime) 60 tCO2e 385,980,000 tCO2e 

Other 7 tCO2e 45,031,000 tCO2e 

  
 
Economic Inventory 
 
Uber’s website lays out its unique pricing plan which is on a city by city basis--in Los Angeles this is a $1.65 base 
price and $.90 for each additional mile ridden. Extrapolating data from the LA census regarding behavior and 
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automobiles with this pricing scheme, we gathered enough data to make a comparison against the economic impact 
of consistently taking Uber vs. driving a personal vehicle. 
 
Miles driven (LA avg, annual) 8,511 

MSRP of car (LA avg) $31,499 

Price per mile in LA (uber)  $0.90 

Price per mile (based on LA fuel consumption, owned) $0.19 
 

Impact 
 
Based on the information provided by the U.S. Bureau of Transportation, the average car in the United States will 
emit 84 tC02e in its lifetime. Given this information, we can begin to develop an understanding of why LA, which 
boasts the most cars per population of any major urbanized area in the nation, has garnered such a bad reputation 
regarding its pollution and smog. It is producing nearly 540,372,000 tCO2e from vehicles alone  per year. This 
essentially means that there is more pollution due to vehicles in Los Angeles than anywhere else in the United 
States of America. This creates obvious major health and environmental hazards, from acid rain to lung disease--in 
fact, Los Angeles was noted as the least healthy places to live in California, with pollution from driving accounting for 
a substantial portion of the issues creating these hazards. A large population, congested roadways, and poor public 
transit options can all be partially blamed for this issue, however Uber could be the answer to Los Angeles’ 
environmental woes.  
 
When considering whether owning a car or foregoing that to strictly use Uber is a more economically sound option, it 
is crucial to understand that it entirely depends on how long the individual keeps their car. With Uber priced at $0.90 
per mile in Los Angeles compared to $0.19 cents per mile in a personal car, the question is how many miles it would 
take for all the money spent taking Uber to surpass the total of the cost of a car plus the $0.19 cents per mile on top 
of that. Given the data we used in our analysis, the magic number here would be 44,364 miles. Given that the 
average Los Angeles driver goes just over 8,000 miles a year, it is an entirely reasonable and even advisable 
alternative to owning a car so long as you do not keep the car for more than five years.  

Recommendations 
Taking what we’ve learned from the quantitative assessment, some general recommendations can be made to 
users. For one, if a user is commuting in a large city in which ridesharing services are not only optimal but time and 
cost efficient, then it can be recommended to not own a car and use ride sharing services. This reliance on 
ridesharing services asks the user to be more mindful of miles driven and minimizes emissions. User must have a 
destination in mind when calling a service, hence minimizing the amount of miles driven for simple pleasure. The 
user is also routed along the most gas efficient route as a byproduct of the service wanting to be time aware and the 
user being cost aware. There is a mutual want to get somewhere in the shortest distance and time possible. 
 
Another line of recommendations follow the heuristic methods set forth by Cradle-to-Cradle’s Five Steps to 
Eco-Effectiveness. Here, we’ll run through those steps and consider how ridesharing differs from ownership and 
what overall improvements can be made. 
 
The first step asks us to absolve the product system of known culprits. It’s obvious to everyone involved that there is 
no difference in chemical composition between the greenhouse gas emissions released by a car owned by a given 
person or used in the capacity of a ridesharing service. Still, it can be said that the share economy plugs into a more 
mindful line of thought. Just as external pressures forced automotive manufacturers to phase out harmful substances 
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like mercury from their products, a share economy normalizes, in a practical and cost-deliberate way, the idea of 
carpooling and more broadly, the idea that we must be mindful of the spaces we take up in our consumption and 
footprint. Services like Lyft make it part of the culture for a customer to interact with the driver and whomever else 
they are sharing the vehicle with and that in it of itself is an important design filter that is crucial to the inceptions of 
ideas that will the user must buy into in order to understand and enjoy their experience with the product, in this case, 
a particular rideshare experience. 
The second step outlined has to do with ecological intelligence and respect. These concepts are at the heart of 
eco-effective design. It’s true that people’s reasons for making choices aren’t always rational and can be altered or 
manipulated by their situation makeup. A straightforward example of this is when consumers forgo an unattractive 
yet eco friendly design for an attractive yet less responsible design. Ridesharing services understand that putting 
eco-friendliness first is not always the most advantageous position to take, yet this doesn’t mean that can’t design 
with ecological intelligence and respect for the world. Their service, in many ways, has less to do with the physical 
product and more to do with an experience that has already began to not only disrupt the market, but our cultural 
psyche of expectations. Just as their user design made it comfortable to take a stranger’s car to your home address, 
their design can also be leveraged for positive ecological impact. 
  
Going further in step three and four, design not only needs to be intelligent and respectful but eco-effective. 
Ridesharing service need to take inventory thoroughly and actively think about what aspects of their service falls on 
the “X-List” in terms of being downright harmful. What aspects falls on the gray list, as being probably harmful? And 
finally, what falls on their positives list? These quantified aspects need not strictly be chemicals or emissions like 
chromium or nitrogen, although those should certainly be dutifully recorded. Harmful things can fall outside of the 
categories of being teratogenic, mutagenic and carcinogenic and move into the more social realm. For instance, in 
ridesharing services, one’s interaction with the driver is crucial to the experience. Compared to Uber, Lyft fosters a 
greater respect for the employees involved and a greater culture of playfulness. Many analysts contribute this to its 
continued resistance of an Uber-dominated market, even though Uber is a global entity and has the resources to 
match four or five Lyfts. In this case, Lyft was able to activate their P list and figure out not just how to be less bad, 
but to be good. To do this, the holistic experience of ridesharing must be analyzed in one picture, from understanding 
why the user has a notion of wanting to call a rideshare vehicle to long after they reach their destination, what 
emotional and social takeaways they acquire from the experience.  
 
Only by looking at this holistically can step five be achieved. In step five, the authors of Cradle to Cradle asks the 
designer to reinvent. Cars should not focus on mitigating the bad, how can they in fact have positive emissions and 
positive impacts on the user and on the environment? How can the transportation infrastructure be redesigned 
entirely? Perhaps this is what ridesharing services, in part, has set out to achieve. If such is really the case, one of 
the most critical actions to take to ease and steer this transition is to signal the intentions and commit to this new 
paradigm, whatever it may be. Everyone needs to be brought on board to a certain extent: founders, builders, 
employees, customers, competitors... As a company, strive for meaningful and positive growth, not simply the much 
less thoughtful economic growth. Designers in California have worked in many ways to incorporate this good growth 
and no doubt integrating a system where a rideshare service could somehow give back to the world would take 
initiative, but in a market so young and uncharted, mobility is less rigid and reinvention is much more fluid. And while 
change is difficult, dirty, and utilizes extra time and resources, room should be left for change and development, and 
encouragement should be given to building something new alongside what’s already there in order to be 
environmentally positive and to exert intergenerational responsibility. 

Conclusions 
Gas consumption and smog are major contributors to city pollution. Our society’s ability to organize economically, 
environmentally and socially feasible, desirable and viable transportation is crucial to our survival and progress. In 
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the past five years Uber’s exponential growth in urban areas is an indicator that people’s transportation needs were 
not being met. The success and prevalence of Uber is not contrived, they are solving a real problem for people with 
a use oriented product service system. However, simply because Uber has been successful in acquiring users does 
not necessarily mean it is the most economically and environmentally sound option for travel. There is a common 
sentiment that Uber must be less harmful to the environment than personal car ownership because it reduces the 
number of cars on the road, however if we consider variables outside of changes in traffic size we start to see the 
complexity of its impact. For example are Uber drivers more likely to operate hybrid fuel economy cars? With regards 
to economic impact, we did not include the phenomenon of surges, which refers to Uber pricing spikes during peak 
hours or times of high demand. Our project was about rigorously investigating the environmental and economic 
impacts of Uber because it may well be the only form of transportation in the near future. The conclusion drawn from 
this project is that Uber is a viable substitute to personal car ownership. Ridesharing results in fewer miles traveled 
per car which means fewer tons of CO2 emissions. Additionally Uber means fewer cars on the road and thus fewer 
materials manufactured for car production. Ridesharing shifts environmental impact in several stages of the car 
lifecycle, from manufacturing to distribution to product use. The conclusion of this project was not surprising to our 
team however there are still many variables that we did not include within the scope of this project that are important 
to consider in assessing Uber’s viability as a substitute for car ownership, namely Uber’s business practices and the 
economic impacts of contractual employment.  
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