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INTRODUCTION
In many urban settings, buses and bikes share limited street space, whether intentionally 
accommodated through the installation of shared infrastructure, or not. Separating 
facilities for buses and people riding bikes is ideal and offers the safest and most efficient 
routes for both bus and bike riders. However, in specific circumstances shared bus-bike 
lanes can be favorable to both people riding bikes and those traveling by bus.

This paper is designed to help planners determine when a shared bike-bus lane might 
be appropriate. The paper is split into two sections. The first includes a series of 
guiding questions and principles to help planners determine how and when a shared 
bus-bike lane should be considered as a design option. In the second part, we explore 
two case studies and data collected from recently implemented shared bus-bike lane 
projects in the Metro Boston area. This paper is intended to support planners in making 
intentional choices to create corridors that equitably achieve Vision Zero, modeshift, and 
environmental goals.
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Shared Bus-Bike Lane Strategy Screen
Factor Questions to Ask

Physical 
Constraints

Can separated bus and bike infrastructure physically fit on this corridor? Are there 
hills, tight corners, or other conditions that make the road especially difficult or 
dangerous for people on bikes? Have you considered removing a travel lane or parking 
spaces to accommodate bus and bike travel?

Equity

Which modes are used by people with low-incomes, people of color, those with 
mobility challenges, older adults, families with children, and non-English speakers? 
How does this plan impact their mobility needs? How are you determining who is 
biking and/or traveling in other ways who may not be captured by current surveying 
or other data collection methods? How can your design be self-enforcing to prevent 
interactions between the police and residents? Who is impacted by these changes? 
What are potential unintended consequences of these changes?

Safety

Have there been crashes, fatalities, or near misses on the corridor in the last five 
years? Are there specific “hotspots” that need interventions to reduce crashes and 
improve safety? What are the types of crashes that have previously taken place and 
are there specific design features needed to mitigate future crashes? Is it possible 
and reasonable to keep bus speeds at 20 mph or less in the proposed bus-bike lane 
design?

Transit 

What is causing bus delay along this corridor? Does data demonstrate a bus lane is 
the best tool to reduce delay and improve bus reliability? How can delay be minimized 
using one or more of the following changes, in addition to, or instead of, a bus lane?

• Far-side bus stop placement
• In-lane bus stops 
• Queue jumps
• Transit Signal Priority
• Overall change to traffic signal sequences and timing
• Re-routing vehicular traffic
• Changing curbside regulations to favor short-term pick-up/drop-off rather 

than longer-term parking
• Bus stop consolidation

PART I: 
Determining Feasibility of Bus-Bike Lane Implementation
Separated bus and protected bike infrastructure is ideal and where planners should 
start their planning. If it is unclear whether a separated condition can be implemented, 
and a shared bus-bike facility is being considered, we recommend answering the below 
questions. These questions can help clarify whether a shared bus-bike lane is the best 
choice.
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Factor Questions to Ask

Street 
Network

Is there a parallel street that could hold bus-only or protected bike infrastructure? 
Could this street be made into a one-way or car-free street to create more space for 
buses and bikes?

Bus + Bike 
Ridership

Does the municipality have mode shift or climate goals? Is there a latent demand 
for bike ridership on this corridor? What is the current mode share on the corridor? 
How should the land use reflect the modes prioritized? How does this plan influence 
people’s mode choice?

Transit 
Performance

What is the average mid-block bus speed? How many buses per hour? Are either of 
these likely to increase within the next five years?

Public 
Perception

Have you conducted any surveying of bus riders, bike riders, and vulnerable/
marginalized populations to understand their top concerns and needs? What type of 
changes are needed according to residents and/or businesses? What is the potential 
push back and why? How do you plan on proactively addressing concerns?

Type of Bike 
Infrastructure 
in Place

What type of, if any, bike infrastructure is currently in place on the road and on 
adjacent roads? How fast are cars moving? Is this corridor part of the existing or 
planned bike network? Has there been a recent growth in ridership, or is this a 
location with a potential increase? Will not having separated and protected bike 
infrastructure on this corridor prevent people from safely and comfortably accessing 
schools, parks, businesses, services, or other points of interest? What is the activity 
level on this street (business district, residential)? Are there streetlights to allow for 
safe and visible night-time travel?

Curb Use

What are the loading and delivery needs on the corridor? Who is using on-street 
parking: residents, customers, and/or commuters? For how long are they parking? 
Where else could they park? Are they parking here simply because the parking is easy 
and free or cheap? Will removing parking lead to the bus or bike lane being blocked for 
delivery or drop off trips? Do you have a plan to manage delivery and loading needs 
that might conflict with the bus-bike lane? Does double parking frequently occur in 
the present condition?

Scope of 
Project

Is this a pilot, short-term, or major capital project? Will there be an opportunity in the 
next 5 years, or less, to improve a short term or temporary project with separated 
facilities as part of a larger street redesign?

Shared Bus-Bike Lane Strategy Screen (cont.)
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After answering these questions, what were the results? In planning, there often are not 
clear conclusions. Based on the responses to the above questions any red flags should 
immediately cause you to pause and readjust. For more nuanced conclusions, here are 
some potential reasons to move forward, or stop and reconsider a shared bus-bike 
project:

Reasons you might move forward with shared 
bus-bike lanes
• The corridor is truly constrained. Under these 

circumstances, there isn’t enough space 
to accomodate all needs. To be clear, more 
often than not, maintaining parking is not a 
legitimate constraint and can be effectively 
mitigated with strong residential and 
commercial parking policies. 

• It is a pilot or short-term project with the 
longer-term project resulting in separated 
and protected facilities. A shared facility can 
be a helpful stopgap measure when a more 
substantial capital project on the corridor is 
still a few years off.

• Few and infrequent buses utilize this 
corridor, with no chance of service changing 
significantly during the shared configuration.

• The mode share for buses is significant and 
the corridor is constrained, with no option 
for parallel accommodations or the ability to 
change to a one-way or car-free street.
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Reasons to pause and consider other options 

• You are not sure how to answer any of the questions in the above strategy screen. This 
likely means you need to conduct more outreach or analysis before moving forward. 

• Your outreach is incomplete. It is important to think beyond the public meeting. 
We recommend reaching out directly to the most impacted and most vulnerable 
stakeholders.

• Your municipality has not yet completed planning for both a bus and bike network. 
This holistic look across the municipality and the awareness of pinch points will help 
support better design decisions.
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Reasons to pause and consider other options  (cont.)

• The scope is incorrect. Sometimes the only way to ensure people on bikes and buses 
are properly accommodated is to expand the scope of the project to include side 
streets, parallel streets, or an additional section of the corridor. As this may expand the 
project budget, we recommend implementing a short-term pilot and returning with 
additional funding to do a thorough job and complete the project well.

• The constraint isn’t a problem of design, but a problem of policy. This is most 
frequently observed when parking is unregulated or free, or parking regulations have 
not been updated to meet the needs of a multimodal city or town. Taking the time 
to update out of date policies can dramatically improve the success of bus and bike 
projects. 

• You have not considered alternative designs.

If upon completion of the above questions, a 
shared bus-bike lane is the only design option 
that can reasonably be pursued, we recommend 
conducting before and after surveys of bike and 
bus riders to capture whether the design choices 
are working as expected. If responses indicate 
the design is not working, adjustments should 
be made to improve safety and mobility, by 
prioritizing the most vulnerable users of the road. 
This may include removing parking, removing a 
travel lane, or excluding cars from a section of the 
street to create more space for transit, bike, and 
pedestrian access.

St
ra

te
gy

 S
cr

ee
n



6

It may seem preferable to create a physically separated space (like traditional gold 
standard BRT), but this can create a trapped and potentially very dangerous situation for 
people biking. It is important to allow bikes or buses to pass each other with adequate 
distance between. If you are creating a bus lane that is physically separated, then the 
facility is not appropriate for people on bikes to also use, and you should either revisit 
your plan or ensure there is a sufficient parallel protected bike facility on a nearby corridor.

Make sure people on bikes are able to move freely.

DESIGN

Design is a critical aspect of creating safe, comfortable, 
and efficient shared facilities. Although buses and bikes 
can move at similar speeds, buses pulling over to the curb 
for stops, blindspots, and right turns are three of the most 
likely points of conflict between buses and people riding 
bikes. We recommend referencing and following the design 
guidelines put together by the National Association of City 
Transportation Officials (NACTO).

In addition to the NACTO guidelines, here are a few other 
things to keep in mind:

Limiting interactions between buses and bikes at 
bus stops is critical.
We recommend instituting side boarding island 
stops1, also known as floating bus stops, to 
prevent interactions between buses and bikes 
when buses turn into stops. While these may 
be challenging to include as part of a quick-build 
toolkit, they are possible as demonstrated in 
Oakland using Zicla platforms.

photo credit: Zicla

 “It is somewhat 
stressful to negotiate 

buses.”

Bicycle rider on Washington St, 
Roslindale
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Right turns are similarly dangerous as bus 
drivers’ blindspots shift with the moving bus 
and will limit visibility of the bike lane. Further, 
before buses take a right turn they move slightly 
to the left to allow for a safe and square turn. 
This movement to the left can make it difficult 
for those riding bikes to expect a right turn. We 
recommend signage be placed on the rear of 
buses to inform those riding bikes what to expect 
and how to stay safe around turning buses.

Through surveying and conversations we have 
found that most bike riders using shared bus-
bike facilities in the Boston area are unaware of 
where bus blindspots are located. This creates 
dangerous situations when those riding bikes 
unknowingly move into bus blindspots.

Blindspots and right turns are two of the major 
causes of collisions between buses and bikes.

image credit: Société de l’assurance 
automobile Québec

Only 8% of Massachusetts Bay Transportation Authority (MBTA) bus stops have bus 
shelters. Lacking this visible signal, and based on conversation with people who ride 
bikes and bus operators, there is a need for more bus stop visibility, or some indication of 
when road users are approaching bus stops. We recommend including a painted marking 
on the street to alert when buses may soon be stopping, as a warning to those riding 
bikes of a potential impending conflict point. This will allow bike riders the time to find 
a safe opportunity to merge into the left travel lane and pass the bus while it picks up/ 
drops off passengers. This warning will also be useful in the case of a floating bus stop, 
as it will be a reminder of the potential to yield to people walking across the bike lane as 
they approach or leave the bus loading platform. From conversations with both people 
riding their bikes and those driving buses there is a clear need for increased visibility of 
the location of bus stops. Based on these concerns we recommend including a painted 
marking on the street to alert when buses may soon be stopping and warn those riding 
their bikes of a potential impending conflict point. This will allow bike riders time to find a 
safe opportunity to turn into the left travel lane and pass the bus while it picks up/ drops 
off passengers. This warning will also be useful in the case of a floating bus stop, as it will 
be a reminder of the potential for people walking across the bike lane as they approach or 
leave the bus loading platform.

Let people biking know when they are approaching a bus stop.
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TRAINING

Informing people on bikes of potentially dangerous situations 
that arise when sharing the road with a bus is helpful, and an 
important first step. However, bus operators must also have 
strong and consistent training to safely share the road with 
people on bikes.  Fortunately, the MBTA has been teaching a 
bike safety curriculum to their bus drivers for the past several 
years. The training program has been working well, as the 
number of crashes involving bikes has decreased. In 2016 
there were 21 crashes; 2017,16 crashes; 2018,16 crashes; 
2019,10 crashes. Given that there are over 1,000 buses in 
the MBTA fleet, these numbers are encouraging and keep 
improving, despite the increasing number of people riding 
bikes in Metro Boston. The goal is and should always be zero 
crashes and we’re optimistic that the MBTA is moving in that 
direction.

MBTA Bus + Bike Crashes 
2016-2019

“Buses still pull in 
and out of the shared 

lanes and even the 
dedicated lanes, and 

that can be dangerous. 
Some driver education 

would help.”

The MBTA’s training program is currently being updated in 
collaboration with MassBike and LivableStreets to include 
information about driving in shared bus-bike lanes, as well 
as other recent adjustments to driving in the Metro Boston 
context. While the MBTA is on the right track in providing their 
bus drivers with the tools to operate safely around people 
riding bikes, other bus operators are not as well prepared. 
Given the increasing number of shuttle services in addition to 
school and tour buses, we recommend municipalities create 
requirements that all professional bus drivers are trained to 
know what to expect and how to adjust their driving to keep 
people riding bikes safe.

Bicycle rider on Broadway, 
Somerville
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In 2016, communities in Metro Boston began implementing 
bus lanes in an effort to improve bus efficiency and on-
time performance. Some of these early pilot and quick-build 
projects happened in extremely constrained settings, that 
ultimately led to shared bus-bike lanes.

PART II: 
Metro Boston Bus-Bike Lane Findings

Many of the municipalities that built these shared bus-
bike lane projects partnered with LivableStreets to conduct 
outreach to better understand the impacts of these facilities 
on all road users.

Of the already completed shared bus-bike lanes, there are 
aspects of each project that demonstrate positive lessons 
about designing a safe shared lane. Two examples that cover 
some of the key themes and challenges across Metro Boston 
include Washington Street in Roslindale and Broadway in 
Somerville.

“I was holding up 
the bus.”

Bicycle rider during PARKing day in 
2019 on N. Mass Ave, Cambridge
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Washington Street, Roslindale

CASE STUDIES

Washington Street, in the Boston neighborhood of Roslindale, 
is an example of a truly constrained scenario. The full street 
width is as narrow as 44 feet in some sections, meaning 
there is not space in both directions for a bus lane, separated 
bike lane, and general travel lane. There are not any parallel 
streets to move bus or bike infrastructure, or make paired 
one-way streets. A majority of this corridor cuts through a 
residential area with a limited number of businesses needing 
access to the curb for deliveries or pick up/drop off. Adding 
a bus lane was a critical need due to the significant bus 
ridership on the corridor. 59% of all people traveling during 
the morning peak2 are on one of the nine MBTA bus routes 
along this corridor. This is also a key connector for people 
riding bikes to access Forest Hills Station and the Southwest 
Corridor, an off-road bike path that leads downtown. The City 
of Boston needed to design a facility that would work for 
people both on buses and on bikes.

“It’s better for my 
peace of mind to 

know I can use the 
whole lane.”

The final design was an AM peak shared bus-bike lane. Specifically this included 
maintaining the existing general travel lane and combined the parking lane and painted 
bike lane to become the shared bus-bike lane.

Bicycle rider on Brighton Ave, 
Boston
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Before

After

Washington Street, Roslindale
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This project was successful for both bus and bike riders. Previously this had been one of 
the highest delay corridors across the entire MBTA network. Adding the bus-bike lane 
led to buses having 25% faster run times -- the 4% bus ridership increase was an added 
bonus. This was surprising as this was already a high ridership corridor, but even more 
people started riding the bus after these changes went into place. This project was also a 
success for those riding bikes, with 89% expressing satisfaction and a 6% increase in bike 
ridership from before the project was implemented in 20173 to after implementation in 
20194. The City is now planning to duplicate this design for the outbound direction, with 
the addition of a PM peak shared bus-bike lane.

In addition to the PM peak lane, the City of Boston is working with multiple partners, 
including LivableStreets, to create parallel, separated bike facilities, for a safer and more 
comfortable bicycle access. This includes Community Preservation Act (CPA) funding for 
the Roslindale Arboretum Gateway Path5, an off-road path to connect people walking and 
riding their bikes to the Arnold Arboretum and the Southwest Corridor.
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Broadway, Somerville

This project also illustrated how removing free, unregulated parking can lead to reduced 
parking demand. The Metropolitan Area Planning Council (MAPC) conducted a parking 
study along Washington Street in October 2016 before the implementation of the 
inbound, AM peak, shared bus-bike lane, and again in October 2019 in preparation for 
a PM peak, outbound, shared bus-bike lane. Between this time there was a significant 
decrease in parking occupancy. In 2016, maximum parking occupancy at the 11am 
peak was 93%; in 2019 maximum occupancy at the 11am peak was 63%. This decrease 
demonstrates that removing parking, even just for a couple hours during the day, can 
shift who uses the parking and how, leading to decreased demand in a previously highly 
utilized area.

Broadway in the City of Somerville is a corridor that has a different type of constraint, a 
large and relatively steep hill that gives the surrounding neighborhood its name of Winter 
Hill. This corridor, unlike Washington Street, is wide and included multiple travel lanes. 25% 
of people moving along this corridor are in a bus6 with only about 60% of buses arriving 
on time. This lack of predictability made taking the bus unappealing, even though the trip 
for someone at the top of Winter Hill to the subway station at Sullivan Square is only 1.5 
miles. For those traveling by bike, the road offered no bike infrastructure and heavy traffic, 
with vehicles moving on average, much faster than the 25 mph Citywide speed limit.

For this project, the City of Somerville made the decision to prioritize safety and bus 
reliability. A number of changes were made to this corridor, including adding a shared bus-
bike lane in one direction and separated bike and bus lanes in the opposite. This project 
also included signal re-timing, transit signal priority, bus stop consolidation, and painted 
curb extensions.
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The shared bus-bike lane is located on the downhill side of 
the road, where buses and bikes travel at approximately the 
same speed. In order to safely accommodate people riding 
bikes on the steep, uphill section and ensure fast, reliable 
buses, the City of Somerville removed on-street parking in 
front of both residences and businesses. The choice to take 
both a travel lane and parking lane is a positive example of a 
City having the courage to act on its goals, even in the face 
of pushback. We commend Mayor Curtatone for continuing 
to support this project even when a petition demonstrated 
dissent from over 1400 signatories7. It is further worth noting 
that the removal of parking took place even though there 
was very low bike ridership. City staff prioritized safety over 
parking, knowing that these changes support City modeshift 
goals.

Data collected after these changes were implemented demonstrates that the City was 
successful in what they set out to achieve. Buses are moving faster and more reliably, 
with a decrease in run times by 30-60 seconds. Bus ridership rose by between 36-69%8, 
with more significant increases during the weekend. Survey respondents who indicated 
that they bike more often due to the new lanes, previously made those trips in a car-
based mode (driving, getting a ride, or taking a taxi/TNC). In addition, these changes led to 
a decrease in traffic volumes and decrease in speeding9.

Before

Broadway, Somerville

After

“The dedicated lane 
has been incredible 
for biking with my 

son (8). Previously we 
would avoid Broadway 

because it was so 
hectic, even if it was the 
best way to go. We also 

love taking the 
89 bus now.”

Bicycle and bus rider on 
Broadway, Somerville
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For those riding bikes on shared bus-bike lanes in Metro Boston, survey results indicate 
a sense of safety and comfort and that this type of street change is perceived as an 
upgrade over the previously existing infrastructure. Based on our existing outreach, 
shared bus-bike lanes appear to be meeting the basic needs of the majority of people 
who currently bike.

KEY TAKEAWAYS FROM BUS-BIKE LANES IN METRO BOSTON

Since the winter of 2016, there have been almost a dozen of bus lane projects, and many 
more coming soon10. Of those projects, LivableStreets surveyed bus and bike riders on the 
following corridors:

Data from the project surveys by LivableStreets are available to review in the appendix. 
Below we highlight some key takeaways and trends to consider when moving forward 
with a shared project.

Brighton Ave, Boston

Northern Mass Ave, Cambridge
PARKing day pilots 2018 + 2019

Washington St, Roslindale

Broadway, Somerville

Brighton Ave photo by Jordan King
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“Anything is great as 
people have died on 

this road.”

Corridors with no previous bike infrastructure show, on 
average, higher satisfaction ratings as compared to those 
with some type of bike infrastructure, such as painted bike 
lanes. Both Brighton Ave, Boston and Broadway, Somerville 
previously lacked separated bike infrastructure and an 
average of 90% of people riding bikes rated at least some 
level of satisfaction with the new shared bus-bike lane. For 
corridors that previously included a painted bike lane without 
buffers, 85% of people riding bikes were satisfied. These 
include corridors such as Washington St, Roslindale and the 
northern section of Massachusetts Ave, Cambridge.

People biking are more likely to positively review shared bus-bike lanes when there were 
poor or no bike facilities to begin with.

Bike Infrastructure Comparison Findings
Conducted online in November 2019

“This kind of bike 
lane [shared bus-bike 

lane] is much safer. 
I’ve been doored 3 

times. Very scared I’ll 
die on Mass Ave.”

In-person survey results are consistent with an online 
survey we conducted to understand perceptions of safety 
compared across different types of bike infrastructure. One 
of the questions asked people to rank how safe they feel on 
different types of bike infrastructure on a scale of one to five, 
with five being the safest. The average shared bus-bike lane 
safety rating was 3.1, ranked between striped bike lane with 
a rating of 2.6 and bollard protected bike lane with a rating of 
3.9.

It is important to note that these high satisfaction ratings are 
most likely due to the fact that the previous infrastructure was 
not low stress or protected.

Bicycle rider during PARKing day in 
2019 on N. Mass Ave, Cambridge

Bicycle rider during PARKing day in 
2018 on N. Mass Ave, Cambridge
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After the shared bus-bike lane was implemented on 
Broadway in Somerville, of respondents who now bike more 
often due to the new lanes, 77% previously made their trips 
in a car based mode (driving, getting a ride, or taking a taxi/
TNC). In addition, 45% of survey respondents changed their 
bike routes to include Broadway instead of traveling by bike 
along other corridors because of the improved infrastructure. 
Similar routing adjustments were also seen on Brighton Ave 
in Allston with one bike rider sharing “I used to avoid this 
route, but since the dedicated lane was put in, I prefer biking 
along Brighton Ave as it feels safer.”

Shared lanes have led to modeshift and have adjusted the 
routes chosen by people riding bikes.

Given the limited separated bike infrastructure across Metro 
Boston, this is not a surprising finding. People biking are 
excited to see any improvements that make their trips feel 
safer. Although the above data and comments paint a positive 
story of shared bus-bike facilities, it is important to keep in 
mind these stories were primarily collected from people who 
currently bike. In order to truly adjust how people choose to 
get around, biking needs to feel completely safe. According to 
the Mineta Transportation Institute (MTI) report, “Low-Stress 
Bicycling and Network Connectivity”, the level of stress needs 
to be at or below Level of Traffic Stress 211. Shared bus-bike 
lanes do not achieve this low level of stress.

“I’m afraid of biking 
with buses with my 

kids.”

“Seems a lot safer for 
cyclists which is great. 

Going to cycle more 
because of this lane.”

Bus rider on Washington St, 
Roslindale

Bicycle rider during PARKing day in 
2018 on N. Mass Ave, Cambridge
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Corridor Name Date Project 
Implemented

Previous Bike 
Infrastructure

Percent of Bike Riders Who:
Were Satisfied Felt Safer

Washington St, 
Roslindale

May 2018 89%89%

Mt. Auburn St, 
Cambridge

October 2018 82% *

N. Mass Ave, 
Cambridge
PARKing Day

September 2018 *83%

Mass Ave, 
Arlington October 2018 *67%**

Brighton Ave, 
Boston

July 2019 93%94%

N. Mass Ave, 
Cambridge
PARKing Day

September 2019 82% 90%

Broadway, 
Somerville

September 2019 86%+ 93%+

Bike Rider Perceptions of Shared Bus-Bike Lanes

Painted bike lane, no buffer

No previous infrastructure

Sharrows

this question was not included in this survey 

this value includes feedback from all users of the street: people 
walking, driving, taking the bus, and riding their bikes

survey conducted online due to extended period of inclement 
weather conditions

*
**

+

Note:

SUMMARY OF KEY SURVEY AND PROJECT FINDINGS
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*
--

Reduced travel times 
from 20-25% during 

peak congestion12 

October 2018
Mt. Auburn St, 
Cambridge

95% reported 
faster trips

Reduced travel times 
8-12% during peak 

congestion

Broadway, 
Somerville September 2019 *

Brighton Ave, 
Boston July 2019

53% reported 
faster trips

this question was not included in this survey 

this data has not yet been published by the MBTA

Corridor Name Date Project 
Implemented

Time Savings for Bus Trips

Bus Benefits of Shared Bus-Bike Lanes

Washington St, 
Roslindale May 2018 92% reported 

faster trips

--

Reduced travel times 
23% during rush hour13 

Note:

ActualPerceived
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CONCLUSION
Shared bus-bike lanes have positively contributed to modeshift, safety, and 
environmental goals in Metro Boston. However, they will never be as effective or safe as 
separated and protected bus and bike facilities.

The shared bus-bike projects that have been most successful are the ones that improved 
conditions for both people riding the bus and biking. Shared bus-bike lanes should not 
be implemented because they are perceived to be easier than removing parking or 
repurposing a travel lane to make space for separated facilities. Instead, a shared bus-
bike lane is a valuable tool only when all other options have truly been exhausted.

Given that the choice to implement a shared bus-bike lane is deeply contextual, even the 
best planning efforts might still get it wrong. This is why it’s important to collect data and 
conduct surveys before and after the project is implemented.

There will never be a one size fits all solution, but good data, strong community 
engagement and collaboration with advocates and the MBTA can help ensure shared 
bus-bike lane projects are implemented well and work for everyone. 
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