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Chapter 1: Introduction

1. Introduction to Formula 1

Formula 1 is the highest class of international racing for open wheel single seater formula racing
cars sanctioned by the Federation Internationale de L'Automobile. The World Drivers'
Championship, which became the FIA Formula 1 World Championship in 1981, has been one of
the premier forms of racing around the world since its inaugural season in 1950. A Formula 1
season consists of a series of races, known as Grand Prix, which take place worldwide on both
purpose-built circuits and closed public roads. Formula 1 cars are the fastest regulated road-
course racing cars in the world, owing to very high cornering speeds achieved through the
generation of large amounts of aerodynamic downforce. The cars underwent major changes in
2017, allowing wider front and rear wings, and wider tyres, resulting in peak cornering
forces near 6.5 lateral G and top speeds of around 350 km (about 217.48 mi)/h (215 mph). The
cars are dependent on electronics and aerodynamics, suspension and tyres. Traction Control,
launch control, and automatic shifting, plus other electronic driving aids, were first banned in
1994. They were briefly reintroduced in 2001 and have more recently been banned since 2004

and 2008, respectively.

Constructors Competing in Formula 1:
i.  Mercedes AMG FI
ii.  Red Bull Racing
ili.  Scuderia Ferrari
iv.  McLaren Racing
v.  Alpine
vi.  Aston Martin Racing
vii.  Alfa Romeo
viii.  Alpha Tauri
ix.  Williams

X. Haas F1 Team
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2. History of Formula 1

The modern era of Formula One began in 1950, but the roots of Grand Prix racing are far
earlier, tracing to the pioneering road races in France in the 1890s, through the Edwardian years,
the bleak twenties, the German domination of the 1930s and the early post-war years of Italian
supremacy. At the birth of motor racing, cars were upright and heavy, roads were tarred sand or
wood, reliability was problematic, drivers were accompanied by mechanics, and races — usually
on public roads from town to town — were impossibly long by modern standards. Regarded as
the first motor race proper was a 1,200 km (about 745.65 mi) road race from Paris to
Bordeaux and back in1895, won by Emile Levassor with his Panhard et Levassor in 48 hours
(about 2 days). One of the mostsuccessful drivers of the early year was Fernand Charron, who

won the Paris-Bordeaux race in 1899, also in a Panhard, at the blazing average speed of 29.9

mph.

The first race using the appellation “Grand Prix” was 1901°s French Grand Prix at Le Mans, won
by Ferencz Szisz with a Renault, who covered the 700 miles at 63.0 mph. The 1906 Grand Prix
de L'Automobile Club de France, commonly known as the 1906 French Grand Prix, was
organized at the prompting of the French automobile industry as an alternative to the Gordon
Bennett races, which limited each competing country’s number of entries regardless of the size
of its industry. In 1908 the Targa Florio in Sicily saw the appearance of “pits,” shallow
emplacements dug by the side of the track where mechanics could labor with the detachable rims
on early GP car tires — themselves a major technical improvement over the earlier technique of
permanently attached wheels and spokes. But even so, racing cars of the early years were too
heavy and fast for their tires; Christian Lautenschlager's winning Mercedes shredded 10 tires in

the 1908 French Grand Prix at Dieppe.
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3. Initial Years in Formula 1

Motor racing after World War Il initiated a new formula — originally called Formula A but soon
to be known as Formula 1 — for cars of 1,500 cc supercharged and 4,500 cc Un
supercharged. The minimum race distance was reduced from 500 km (311 miles) to 300 km
(186 miles), allowing the Monaco Grand Prix to be re-introduced after a two-year interval in
1950. The FIA (Federation Internationale de L'Automobile) announced plans for a World
Championship at a meeting held that year. On 10 April 1950, Juan Manuel Fangio, in a Maserati,
won the Pau Grand Prix, the first contest to be labelled an “International Formula One” race.
A month later Silverstone hosted the British Grand Prix, the first sanctioned championship race
for Formula One Grand Prix cars, and the F1 World Championship was born. Only seven of the
20 or so Formula One races that season counted towards the drivers’ title, but the championship
was up and running. Even as more races were included in the World Championship, there were
plenty of non-championship Formula One races as well — like Britain’s International Trophy
race. (Non-championship GP races continued until 1983 when rising costs ruled them

unprofitable.)

Winner at Silverstone in 1950 — adding pole position and fast lap in the process — and the first
F1 champion, Giuseppe (“Nino”) Farina drove an Alfa Roméo 158, capturing the Belgium,
Swiss and Italian races as well, along with non-championship wins at Bari and Donnington Park.
The season continued this way with the Alfas dominating by winning all pole positions and all
races. Farina was able to capture the World Championship by a slim three points because in
addition to his three wins he had a 4th place finish, as opposed to Juan Manuel Fangio’s three
wins and no other points-paying positions. Farina is best remembered for his style of driving;
the relaxed, inclined position and outstretched arms that was to influence a whole generation of

F1 pilots.
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In the *50s, at the start of modern Formula One, the cars were front-engine beasts with large-
displacement motors and minimal testing and design improvement. Thus, even in post-war days,
many of Farina’s contemporaries still sat crouched, fighting with the wheel. Leaving
for Ferrari in 1951 — the first World Championship for Juan Manuel Fangio, driving an Alfa,
and the year of Scuderia Ferrari’s first official F1 win, at Silverstone, “The Pampas Bull” José
Froilan Gonzalez driving — for the next two seasons Farina fought a personal battle with Alberto
Ascari, a battle he was bound to lose. Ascari was by far the better driver; more controlled, faster
and more precise. Ascari won the F1 World Championship in 1952 and 1953 in the iconic Ferrari

500.

It was not an easy beginning. In those twin early years of ’52-°53, the lack of entrants meant the
authorities were forced to conduct most races to Formula Two regulations. Of the 20 marques
that competed in 1950, a large number were soon forced out by cost. Nonetheless, Ascari claimed
the distinction of being the first repeat World Champion at the end of the 1953 Grand Prix
season. Development of the cars was slow, because the engine formulas would be changing again
for the next year. This meant that F1 cars were basically the same with only slight modifications
as time allowed. Fangio was able to pull Maserati back up into the winner’s circle by year’s end,
thus preventing Ferrari from having two perfect seasons in a row. Indeed, it is Juan Manuel
Fangio, from Argentina, who epitomizes the first decade of Formula One, winning five World
Championships for five different constructors and four consecutively from 1954-

57. Mercedes and Lancia would debut their cars mid-season 1954, releasing their drivers to run
other teams’ cars early on. It was this strange practice that allowed Fangio to become World

Champion while winning for both Maserati and Mercedes in the same season.
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In 1955 the only race Fangio did not win was the British Grand Prix, which was taken by the
man who was to give him an iconic challenge in future years, Stirling Moss. This was the first
time an Englishman had won his home GP, albeit for a German team. However, Fangio won
the drivers’ championship from Moss, Castellotti and Farina. The 1955 season was also the
Formula One year that will go down in infamy in motor racing. In a single season the lives of
Alberto Ascari and Bill Vukovich, two-time winner of the Indianapolis 500, were lost and
the terrible Le Mans disaster occurred. Automobile racing came to a virtual standstill and much
of the Fl season was cancelled. When Mercedes withdrew from racing after that
horrific, multi-car accident (which Fangio barely escaped) at the ’55 Le Mans 24 Hours which
left 85 people dead, Fangio moved on to Ferrari — racing Lancias for a year — winning in

1956 with five poles, three wins and one 2nd out of seven World Championship races.

In the 1957 season, Fangio recorded his 4th consecutive drivers’ title. Perhaps Fangio’s
greatest race was the 1957 German GP at the Niirburgring. Driving a Maserati 250F, he lost 56
seconds and the lead in a pit stop but returned to win by letting loose the most spectacular
pursuit of his life, bettering the track record for the 14.2 mile by an amazing 12 seconds on
three consecutive laps. He broke and re-broke the Ring lap record and when the Ferraris
realized the danger, he was already in their mirrors. As the cars thundered past
the South Curve, Fangio closed right up to Peter Collins’ gearbox and swept by with one wheel
on the grass, peppering the Englishman with stones. It was the Argentine’s 24th

and final Grand Prix victory, and his most impressive.
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Fangio’s rival, erstwhile teammate and admirer was Stirling Moss — the greatest F1
driver never to win a championship — who finished second to Fangio at Mercedes in 1955 in
the famous covered-wheel “Silver Arrows,” with Maserati in ’56 and then again with
Vanwall in ’57. Moss became the first Briton to win the British Grand Prix, at Aintree in
1955, and the first to do so in a British car, the 1957 Vanwall VW5. Afier learning his craft in
Fangio’s slipstream, Moss increasingly became the great Argentinian’s main rival. After
Fangio retired, Moss took over the mantle of the best driver in the world, but his career
declined, leading to retirement, following accidents during the 1960 Belgium Grand Prix
at Spa-Francorchamps — where Moss was thrown from the car while navigating the
intimidating “Masta Kink,” breaking both legs, after a rear axle broke at over 130 mph — and

an even worse shunt at Goodwood in 1962.
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4. Objectives of the study

To see where Formula 1 Constructors stand in terms of their performance.

Determining the current on-track form of all the Constructors/Teams as a base to find

out who is more successful now.

To compare each Constructor/Team in Formula I with their competitors based on

performance.
Compare each Constructor with their close competitor and find out how they fare

against each other and how they develop and build on their performance.

To analyze all the Constructors/Teams’ cars from a technical standpoint.

Formula 1 is a very technically oriented sport. Formula 1 cars are the epitome of
automotive engineering and aerodynamics plays a major role in the sport. Analyzing
how the Constructors showcase their dynamics and engineering brilliance on their

Formula 1 car and making it a tough competitor in the circuit.
To determine and forecast their future performance in Formula 1.

Based on their current statistics and performance, forecasting their future performance

in the sport.
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5. Limitations of the study

e Scarcity of on-track data.

e Unavailability of potential future data resources depicting performance in future.

e Unavailability of data for direct comparison between the Constructors.

e Limited data on certain Constructors and no data on other Constructors.

e Very few research papers on the topic.

e Specific information on certain Constructors unavailable.
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Chapter 2: Literature Review

The Most Successful F1 Teams
By: Joe Holding, April 22, 2022 (Autosport)

The first Formula 1 world championship took place in 1950, but it wasn't until 1958 that a

constructors' title was contested.

Back then, the constructors' championship was known as the International Cup for F1

Manufacturers, and it's adopted a number of names in the years since.

The rules have evolved a great deal too: until 1980 only the best-placed car would contribute

points to the constructors' standings, with various rules about counting a team's best results

over the course of a season.

1. Ferrari - 16 Constructors' titles, 15 Driver titles

Ferrari is by far the most successful FI team in history, becoming the first to celebrate its
1,000th race at the Tuscan Grand Prix in 2020. It won its first constructors' title in 1961 with
Phil Hill, Richie Ginther and Wolfgang von Trips leading its line-up, although the German
driver was killed at the penultimate race having led the drivers' standings going into the Italian
Grand Prix at Monza. Controversially the race wasn't stopped after the accident, allowing Hill

to take the chequered flag and the title by a single point.

2. Williams - 9 Constructors' titles, 7 Driver titles

Williams only entered F1 as a fully-fledged constructor for the first time in 1978, but with
owner Frank Williams at the helm and designer Patrick Head developing the car, the team
claimed its first constructors' and drivers' titles in only its third full season. Alan Jones and
Carlos Reutemann formed the driver line-up that year, with a second title following in 198] .
Ford powered Keke Rosberg to a drivers' title with the team in 1982, but it wouldn't win the

constructors' championship again until its 1986 and 1987 double with a Honda engine.
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3. McLaren - 8 Constructors' titles, 12 Driver titles

McLaren was founded by New Zealander Bruce McLaren in 1963, with the team making its
first F1 appearance at the Monaco Grand Prix in 1966. The team's founding driver secured its
first championship victory at the Belgian Grand Prix two years later, although its first titles
didn't arrive until 1974. McLaren fielded three cars that year, although it was eventual world
champion Emerson Fittipaldi who proved to be the most consistent behind the wheel of the

team's M23 chassis.

4. Mercedes - 8 Constructors' titles, 9 Driver titles

Mercedes returned to grand prix racing in 2010 having agreed to buy the Brawn outfit that
sensationally won both F1 world titles in the previous season. It tempted Michael Schumacher
out of his four-year retirement, fielding an all-German driver line-up with Nico Rosberg signed
from Williams. Schumacher was replaced by Lewis Hamilton in 2013, and the team's

unprecedented run began a year later as new rules ushered in the V6 turbo hybrid era.

As of the start of 2021, Mercedes' seven consecutive constructors' and drivers' titles was a
record, surpassing the six constructors' and five drivers' crowns that Ferrari won uninterrupted
between 1999 and 2004. In that time Hamilton became world champion six times, losing out
only once to team-mate Rosberg. The German driver dramatically quit F1 just days after
winning the title: he was replaced by Valtteri Bottas, who has contributed to Mercedes' four
constructors' victories since. They went on to take the 2021 constructors'’ title, but famously

lost out on the driver title on the last lap of the 2021 season.

5. Lotus - 7 Constructors' titles, 6 Driver titles

Lotus is a name synonymous with F1, as it is the innovative engineering of founder Colin
Chapman. Lotus's first entry came at the Monaco Grand Prix in 1958, and its first constructors'
title came along five years later. That year it won all but three of the 10 championship races

with Jim Clark, propelling the Scot to the first of his two drivers' crowns with the outfit.

Page 15 of 102




A Comparative Study of Constructors in Formula 1 with Special Reference to Mercedes AMG F1

6. Red Bull - 4 Constructors' titles, 5 Driver titles

Red Bull entered F1 for the first time in 2005, having taken over the Milton Keynes operation

left behind by Jaguar. Crucially it secured the services of star designer Adrian Newey - who'd

played a key role in Williams' success in the 1990s and that of McLaren in 1998 - in 2006, and

the team hasn't looked back since.

Most successful team by championships
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Most successful team by total race wins

' Position | Team I'1’0t.’:‘|l Race Wins

1 R P s
f' 2 i McLaren 183

3 1 Mercedes 121

|4 Williams 114

b NP - : ST —

5 ETeam Lotus 79

6 ' Red Bull 74

T |ethampews |3

e |eeneton 27 I
10 Tyrrell 23

This article very clearly explains the level of success each Constructor in Formula 1 has had
over the years and which Constructor is the most successful. Ferrari are undoubtedly the most
successful Constructor in Formula 1. They are one of the very few constructors who have been
the from the start of Formula 1, that is, from 1950 and are currently part of the grid. They are
a very historic team and their emergence in Formula 1 is nothing short of brilliance. They are

well ahead of any other Constructor in terms of the number of Constructors and Drivers

Championships won.

Williams is another very legendary team to compete in Formula 1 in the initial years and even
currently. Williams may not be as successful as they were in the past, but their rich history and
success shows their capability to bounce back. They have won 9 Constructors’

championships,which is the 2" most by any team in Formula 1 history.

McLaren and Mercedes are the other two most successful Constructors in Formula | with the

latter winning 8 Constructors Championships in a row in the current generation of Formula 1
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Chapter 3: Comparison of the Teams” Performance Over the Years

1. Red Bull Racing
Drivers: Max Verstappen and Alex Albon (As data is from 2020 and before)

Red Bull Racing came into existence late in 2004 with ambitions to challenge for race victories
and world championship titles. Christian Horner was appointed team principal soon after and

has guided the development of the team ever since.

This was not the work of a moment. Over the next four seasons, solid foundations were laid.
The team recruited in both quantity and quality, steadily expanding until it could gotoe-to-toe

with the most illustrious names in racing.

As you can see from the graph below, which charts Mercedes and Red Bull's 2019 and 2020
qualifying times, Red Bull’s performance was significantly worse in 2020 than last year, with
the majority of time appearing to be lost on the run out of Turn 1, where the handlingimbalance

in the RB16 prevented Verstappen from getting on the power.
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Figure 1 Comparison of Red Bull's lap times in the Formuda 1 Qualifving Session
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The problem is then compounded when you look at how Mercedes have made gains from
last year, with the W11 finding 1.3s from 2019. Gains have been found mainly in the high-
speed Turn 4 and the medium-speed middle sector of the circuit between Turn 8 and Turn

11. Ironically, Hamilton's 2019 third place in qualifying was 0.1s faster than Verstappen’s

2020 effort.
Both Verstappen and Albon spoke of the car having a poor balance, with the Dutchman

suggesting it was also unpredictable. “You push it [the car] to the limit but when you get to

that limit it becomes a bit tricky and easy to lose the rear or you understeer wide,” he

explained.

Ahead of the first race in Austria, Red Bull added a lot of upgrades to their RB16, with
Christian Horner explaining that “all the updates that were in the pipeline prior to the

shutdown, plus whatever we have learned after the shutdown, have been implemented to the

car so there are subtle revisions all over the car.

It is not clear if adding so many at once has complicated the team’s aero understanding, but

in a normal season, Red Bull would likely have drip-fed these upgrades onto the car over a

longer period.

What is certainly clear from the data is that Verstappen is having to make more steering

inputs than he did last year to deal with the car’s less stable platform.
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Figure 2 Max Verstappen's Steering Inputs Compared between 2019 and 2020

The graph above shows Max’s steering inputs across the same laps of the Hungarian featured

in the lap time graph. The red line represents his 2019 inputs, the black ones his 2020 ones.

As you can see, in 2019 there is one definitive input into Turn 1. In contrast, the 2020 trace
has a lot more variation as Verstappen struggles to find grip from his front Tires. The peak
steering angle in 2020 is also greater than in 2019. The rest of the lap shows signs of this

trait,in the medium-speed Turn 2 and low-speed Turn 12.
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RB 18. 2022 Car:

High nose:

In a crop of cars which display a big range of philosophies on nose and front wing height,

Red Bull have opted for a high nose with a big clearance under the center section of the

wing to maximize the volume of airflow to the underfloor.

The underside of the nose tip can be between 125mm (about 4.92 in) and 250mm (about 9.84
in) above the ground, and we have seen both high and low. The low nose and the wing
elements attached to it will tend to generate greater direct downforce from the wing itself.
Operating closer to the ground, there should be a bigger difference in air pressure between

the underside and upper surface of the wing.

But the lower wing also forms a blockage to the flow being fed to the floor and the inlets
for the crucial venturi tunnels which create the car’s underbody downforce. Because there
are dimensional allowances for where the front axle is in relation to the nose tip, there are

significant variations between cars in the distance between the axle and the sidepods which

contain those inlets.
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Figure 3 RB 18 depiction of high nose

As such, the optimum nose/front wing height needs to be considered as a three-dimensional
challenge. Part of that includes how the front suspension is packaged — and Red Bull have

joined the McLaren club in switching to a pull-rod front, with the inboard rockers down low.

At the rear, Red Bull — like McLaren and Alfa Romeo — have switched to a push-rod layout.
Given that AlphaTauri are taking the full Red Bull rear end, it means that the ATO03 is also

push-rod at the rear (even though the launch renders suggested pull-rod).

Unique Radiator Inlet:

Although the rectangular radiator inlets themselves are like those seen on the Mercedes and
Aston Martin, the bodywork around them is quite different, with a long ‘tray’ extension
separating the air heading for the inlet for cooling purposes from that feeding around the

sidepod undercut underneath, which has important aerodynamic work to do.
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Figure 4 Radiator Inlet

Above that undercut is a relatively flat-topped sidepod which then ramps down at the rear
to accelerate the airflow between the rear tires. There is a similarity with how the
AlphaTauri’s sidepods are shaped in profile and with how the cooling channels must break

away internally from the external shaping to exit around the exhaust outlet at the back.

Just behind that outlet is a very interesting take on the beam wing, which is much more
aggressively shaped than on other cars in how it effectively extends the diffuser. The aerofoil
profile of that wing — and therefore the strength with which it will pull on the diffuser — is

limited by the two-element stipulation.

But Red Bull has arranged the elements in such a way that the lower one is shaped almost

as a single, aggressively shaped aerofoil.
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Change in sidepod design:

The most visually obvious change is a significantly reshaped sidepod. The contouring

around the radiator inlet is tighter, to give a bigger undercut there (as can be seen from how

the ‘E’ of Oracle on the right-hand side now sweeps partly beneath the lateral plane).

X

g

BRAK \

Figure 5 Sidepod design

This will further enhance how hard the air is being accelerated along the body sides, and
thereby the energy that flow will retain as it exists at the rear between the rear wheel and over

the venturi tunnel exit. This draws the underfloor air through those venturis yet harder.

Although we have not yet seen the detail at the leading edge of the floor of the updated

car.we can assume that the treatment of the vanes will be slightly different to better meet

the new contouring behind.
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Helping further energies flow through the venturis is a new outer floor, with a very

distinctive and accentuated vortex generator.

This will trip the air making its way along the upper floor into a vortex of spinning air, which
will curl its way into the underfloor and speed up the flow there, by pulling the air ahead of

it through faster. The faster the air flows through those tunnels, the more downforce is

created.

2. Scuderia Ferrari
Drivers: Charles Leclerc and C arlos Sainz

Ferrari’s best-of-the-rest performance in the Spanish Grand Prix marked the first time in the

2021 Formula 1 season it converted its midfield-leading pace into the same result on race

day.

Fourth place for Charles Leclerc and seventh for Carlos Sainz Jr also meant Ferrari finally

outscored McLaren in 2021 and trimmed the gap to third place in the constructors’

championship to just five points.

McLaren finished third behind Mercedes and Red Bull last year, and it has occupied the
same position in the standings since the first race in 2021, scored a podium in the second

round at Imola, and been widely praised for how its season has started.

But McLaren has been slower than Ferrari in every qualifying session so far and finally
succumbed to the Maranello team in a race at Barcelona. However, the early trend suggests
that it’s Ferrari that has FI’s third-fastest car, and on the evidence of Spain thereis reason
to believe it can avoid last year’s pattern of a Leclerc qualifying special giving way to a

slump in the race as an out-of-position Ferrari slips back to where it should be.

A core component of Ferrari's race performance in Spain. where Leclerc even ran ahead of
0

Valtteri Boitas's Mercedes in the opening stint, was strong tire management.
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That was an area that had compromised both drivers in the season opener in Bahrain and

where Sainz suffered badly in Portugal.

~Bahrain was very specific because of the overheating of the rears,” said team boss Mattia

Binotto after the race at Barcelona.

“And at Portimdo Ferrari made some mistakes with tire management. But [in Spain] Ferrari

were focused on that aspect and managed it well.
“It’s good to see that in the race, Ferrari had the pace they may have in qualifying.

“Obviously when you are struggling such as in Portiméo there is always a lesson learned, it

can be car set-up, car balance, the way you manage the tires on track.

“So, Ferrari made the analysis of all the data they had, discussed it then with the drivers,

sharing with them the solution or what may be the actions.

Binotto felt it’s not the first time Ferrari's had strong race pace, believing it was also the

case at Imola — where Leclerc also felt the team was “very strong” as he finished fourth.

He felt that he had not done a good enough job himself managing the tires in Bahrain and

says the car is stronger on one-lap pace and race pace then in 2020.

“] don’t think there’s a big weakness like there was maybe a bit more last year on the race
pace,” said Leclerc.

Ferrari qualified ahead of both McLarens in Spain, but Sainz lost out to Daniel Ricciardo on
the opening lap and spent the final part of the grand prix hounding his replacement at the
team.

But he felt there was a clear improvement in Tire management after his unhappy stint on
mediums in Portugal, believing that Ferrari was able to maintain a “step better” pace than

its midfield rivals in Spain.

“Obviously Ferrari want to understand exactly why, and they will analyze this week to see

why today the car was sO strong.” said Sainz at the end of the race.
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McLaren's Lando Norris reckoned the pace advantage Ferrari had in Spain played a part in

its improved tire management, too.

“They were just that much quicker in the race that they could look after the tires more than

usual,” said Norris.

“1 think at tracks where they are a bit slower, they must push more, they use the tiresmore

and so on.

“It was not a surprise. They are not always terrible in the races. Sometimes they can be very

competitive throughout the whole race.

“They’re not always dropping off our tail, they’ve been quick all season, and they put it

together and did a good job.”

While Ferrari also felt Barcelona was not the first time it showed strong race pace, the key

difference was it was enough to trump McLaren — which was quicker in the dry at Imola,

where it benefited from the red flag period that had cancelled out the gap Leclerc built up in

the first half of the race.

Spain was made slightly more difficult in judging the respective performance of the two

teams given McLaren’s form driver, Norris, started behind Ricciardo after a compromised
qualifying.

Though Ricciardo put in his best performance of the season, he is still getting used to his

new surroundings and admits he is not producing the cleanest races.

Sainz had to pass Norris on track but was aided by fresher tires on a different strategy.

But he felt Ferrari had a fundamental advantage over McLaren in Spain even though he could

not utilize it when he came across Ricciardo.

Sainz had a 15-20 lap tire delta to Norris which made the overtaking a lot easier than what

it was to Ricciardo because we had the same tires, same age of tire.

Page 27 of 102




A Comparative Study of Constructors in Formula 1 with Special Reference to Mercedes AMG F1

“Compared to the McLaren. Ferrari were at least two or three tenths faster per lap. But with

the dirty air of these cars, you need to be more than a second [faster] than the car in front to

be even able to do a move on someone.

So those three or four tenths advantage that Sainz had on pace to Ricciardo was not enough

to go side by side with him into Turn 1.

“It is something Ferrari are trying to also improve. the top speed, and hopefully we can be

better at it later in the year.”
McLaren conceded after the race that it was simply not at Ferrari’s level at Barcelona.

“It wasn’t a surprise, they’ve had a good car all year and we knew about their strength on a

track like this with this layout.” admitted McLaren team principal Andreas Seidl.

Binotto believes Ferrari has a performance edge in slow-speed corners, even if it is not a

significant advantage, and that was shown by the two teams’ pace in the final sector at

Barcelona.

Norris and Ricciardo have both reported the McLaren is slightly nervous at the rear, which

Norris said is exaggerated at certain tracks and conditions.

“The times we’ve suffered more with the rear end of the car, like Portugal and Spain, it’s

when Ferrari are a lot more competitive and we are not as competitive,” Norris said.

“But when the car is not struggling with the rear then we are much stronger. Places like

Imola for example.
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F175—2022 Car:

The Ferrari designers have opted for a sidepod arrangement which ramps gently down in its
lower regions, but which has an upward ramp where the sidepods merge into the engine

cover and with a scalloped-out section in that transition. Like the Aston Martin, it has cooling

slats on the sidepod top surface.

The upward profile of the upper bodywork above the sidepod strongly suggests that the
radiators have been laid out almost horizontally, with the cooling tunnels sweeping upwards

past the engine cam covers rather in the way of last year’s Williams.

This has given a sidepod shape which is heavily undercut at the very front beneath the small
slat-like radiator inlet, but which quickly merges with a flat, slab side before then heavily

undercutting once more as it merges into the coke bottle section at the rear.

Because the new regulations have taken a lot of forward sidepod area up with the floor

venturi tunnels and the wheelbases have been shortened to a maximum of 3600mm (shorter
than last year’s shortest car), it has led to a re-assessment of what the optimum aerodynamic

solution is for the cooling architecture and therefore the sidepod and engine cover shapes

Hence the great variation between teams.

Aero challenges:

The big aerodynamic challenge in this area of the car remains how to maximize the speed

of the airflow into the floor (now via the tunnel inlets) and down the sides and what the most

efficient trade-off is between those separate flows.

The effectiveness of the venturi tunnel shape in lowering the air pressure of the underside
(and therefore increasing the downforce) will determine how strongly the airflow is pulled
into those venturi inlets. The sizing and shape of those inlets is therefore crucial. The cooling

arrangement must be configured around that aerodynamic requirement.
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Whereas McLaren have opted for a very bluff sidepod shape when viewed from head-on,

creating a high-pressure area there which will help give a more powerful outwash away from

the floor, Ferrari have used only the top leading edge to do that and instead hollowed out a

big undercut area beneath. These are just different ways of making that trade-off.

2022 Ferrari (L) and 2022 McLaren (R)

Figure 6 A front-on comparison of the

Just ahead of those undercuts, Ferrari appear to have made the same ‘double tea tray’ ruse

as Aston Martin, initiating the airflow into splitting into separate flows with one feeding to

the venturi inlets, the other around the bodywork sides. Underneath that distinctive engine

cover is an all-new power unit on which much of Ferrari’s hopes rest.

Team boss Mattia Binotto confirmed this has given a useful performance boost over the

previous unit and 18 combined with the new energy recovery system that was introduced in

the latter part of last season.
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The architecture of the engine is quite different, though it is believed to retain the combined

turbine/compressor turbo which, now that Alpine have switched to the split layout, makes

the Ferrari unique in that respect.

Up front, the wing elements are clearly not the real ones as they have no aerofoil profile, but
the nose shape can be seen to have a pronounced hollowed out section beneath which will

reduce the air pressure and thereby enhance downforce. The front suspension remains

pushrod and the rear pull rod.

3. McLaren Racing
Drivers: Lando Norris and Daniel Ricciardo

McLaren’s “painful and disappointing™ form in the Bahrain Grand Prix is expected to

continue as the team confronts the reality it is “a long way off” at the start of the 2022

Formula 1 season.

After topping the first day of testing at Barcelona, where it had an encouraging start to pre-

season, McLaren’s new car has proven to be more troublesome than expected.

It suffered front brake cooling problems that badly limited its mileage in the second test in

Bahrain and, at the same track last weekend, the team had a clear lack of performance in the

season opener.

Daniel Ricciardo and Lando Norris each ran in last place during the race and eventually

finished 14th and 15th, giving McLaren a point-less start.

Team boss Andreas Seidl said “we know we have an issue on the performance side, which

is disappointing and painful”
McLaren prior to the start of the season — said that will be the case in the short-term.

and Norris — who signed a new long-term deal with

The MCL36 was said to be working as expected aerodynamically and mechanically in

Bahrain but simply lacking grip.
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Norris said the car is “a long way down on downforce™ and that he expected McLaren’s race

“looked as bad as what it felt” inside the car.

It marks a major step back from where McLaren has been in the last couple of seasons,

occasionally scoring podiums and re-establishing itself as the best team in F1’s midfield.

Conventional Bodywork:

Unlike the Aston, the McLaren’s sidepods have little apparent undercut but do taper in very

extensively at the rear to give quite an extreme coke bottle section.

This creates a lot of volume for the airflow to expand into, accelerating the flow all the way

down the sides, as it rushes to fill the low-pressure area created by the expanded space. The

outer floor surfaces of the launch car were plainly not what will be raced, featuring none of

the flicks and line ¢

flow further.

hanges which will be seen on the real ones, and which help accelerate the

There has been no Aston-like attempt at a double floor in this region, and hence no need to

have inclined the radiators so horizontally — and this has allowed the sidepods their greater

coke bottle section.

In plan view, the McLaren’s teardrop-shape (fat at the front around the radiators, slimming

down considerably at the rear) is much more Haas-
d with a fatter section engine cover aft of the roll hoop running quite far back.

like, but without quite the same width at
the front an
This suggests that some of the cooling channels have been moved into that area, which will

have allowed the front of the sidepods to be not quite as wide as those of the Haas.
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Suspension Rethink:

Where the McLaren is very different to either the Haas or Aston Martin is in its suspension

layout — both front and rear.

In place of the conventional push-rod front/pull-rod rear is the opposite! McLaren have

opted for a pull-rod front (last used at McLaren in 2013). This places the inboard rockers
down low to give the aerodynamicists their preferred airflow route to the venturi tunnel
inlets at the mouth of the sidepods. These venturi tunnels create as much as 50% of an F1

car’s total downforce under the new regulations, a much greater proportion than the floor

generated previously.

McLaren have shaped their front wing in sympathy with the suspension layout, and it is

notable that the flap adjusters are a long way across the width of the wing. They will create

vortices of air which will be directed in a way which enhances the flow of air from the wing

to those venturi inlets, crucially important, especially with no barge boards there to help.

PULL ROD PUSH ROD

Figure 7 M( L 36" Pull rod vs Push rod suspension
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At the rear, McLaren have dispensed with the conventional pull-rod arrangement for push-
rod. Under the previous regulations, the placement of the diffuser made it advantageous to

place the rockers down low to maximize the airflow through the floor.

But the placement of the new venturi exits is quite different and has triggered McLaren into

a reassessment, with the rockers now moved up out of the way — for the exact same reason

as they were lowered under the old regs!

4. Aston Martin Racing

Drivers: Sebastian Vettel and Lance Stroll

The AMR22's front wing has four elements, which is the maximum possible under the new

regulations.

However, that's where the comparisons really end because the second element is much taller

and almost artificially widens the nose tip where the two meet.

The uppermost flaps are a little squarer than the sinuous version that FOM's (Formula One
Group) show car concept and Haas have pre

unted inboard, alongside the nose.

sented. It appears both will be adjustable, with

the adjuster mo

The nose itself is also much squarer than the rule makers envisaged. There is a defined

surface on the bridge of the nose and its sides, rather than the domed shape we've become

accustomed to from the FOM renders and show car.

Meanwhile, from the side view, you can see the effort that's been made to make the nose as

slender as possible, as it gradually tapers to meet with the chassis.
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Figure 8 Front nose of the AMR22 (Aston Martin Racing 22)

isually striking feature of the car is the sidepods, with a very small box-shaped inlet

1l out some of the reference volume that is permissible in

The most v

with bodywork that flares out to fi

thisarea.

t the bodywork isn't as wide as we've seen in the Haas renders. But, unlike on the

of the bodywork remains high waisted to the rear of the car, rather than

It means tha

VF-22, the remainder

falling away abruptly as we have seen teams do over the past few seasons to follow the shape

of the radiators and intercoolers within.
This is where the AMR22 holds some commonality with the FOM renders and show cars. But

there is a much more agg;‘essive approach, as the sheer size of the sidepod undercut shows.

On the top surface of the sidepod, we can also see that Aston Martin has taken the opportunity

gills along the car's flank, which means that, at the rear of the car, the

to run with cooling

bodywork can taper into an extreme.
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Figure 9 Sidepods

This not only results in an extremely narrow section in the coke bottle region, but it also

means wehave the familiar engine cover bulges that were present on the car's predecessor, with

the powerunit's inlet plenums shrink-wrapped to the max.

Aston Martin is also the first to show a version of the 2022 car with DRS (Drag Reduction

System). Not only s the actuator on display, but also the shut lines and pivot points for the flap

can be seen, which are inboard of the volute-shaped endplates.

The wing itself has some interesting geometrical design features too, whilst there also appears

to be a slot in the rear quarter of the endplate, parallel with the taillights that must still be

embedded in the trailing edge of the endplate.

The AMR22's rear Wing also features a double element beam wing, rather than the single

element we saw in the Haas renders.

The stark difference between the new Aston and the Haas (if we accept that the Haas images

were formed from the real car) suggests that there is going to be a refreshing diversity of desion

in the field this year. This contrasts with what had been widely expected from regulationswhich

are more prescriptive than before.
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Wide top/narrow bottom:

There is clearly a divergence of thought in how best to optimize the regulations at this early

stage of their implementation, particularly around sidepod length, and Aston have clearly

favored a longer upper bodywork than the teardrop-shaped Haas.

Looked from above, the contrast between the two cars is especially stark, with the Aston’s

bodywork retaining its width all the way back. However, what this view does not show is

just how extreme the undercut is in the Aston Martin’s sidepod.

Figure 10 Comparing the Haas and Aston Martin car

As can be seen from the profile perspective of the car, that scalloped-out section of the

sidepods means that the lower bodywork is vastly slimmer than the upper.
ouvres along the top of the Aston’s bodywork also suggest that the radiators

d out horizontally just below. Which suggests that the whole cooling

The extensive |
in each sidepod are lai

system has been lified higher than in the Haas to create the extreme undercut below.
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Double Floor:

It effectively creates a ‘double floor’, such as was featured on the 2011 Toro Rosso and the
1992 Ferrari. So aside from the floor itself. there is a big, exposed channel of upper floor
along the length of the sidepods to the back where it converges over the tunnel exits. The
leading edge of the floor even has two stacked throats, the lower one directing the air to the

venturi tunnel inlets and the upper one for the channel down the side.

Figure 11 Double Floor

1g to optimize the relationship between the airflow

The ‘double floor’ idea is about tryir
which flows beneath the car and that which travels down the sides, two airflows which meet

at the exits of the venturi channels which generate the car’s ground effect downforce.

In the underbody, as the venturi tunnel ramps up at the rear, the expanding space creates a
lower air pressure, which the air in the more constricted part of the tunnel further forward
rushes to fill. The faster the airflow, the more downforce is created. The underbody ramp

effectively increases the speed of the underfloor flow and therefore the downforce.
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The air coming over the top of the tunnel’s ramp — which has travelled in the channels down

the side of the car formed by the undercut sidepods — meets with the air exiting from the

underfloor and draws upon it. The faster that air can be induced to travel down the channels,

the more it will draw on the exit ramp, thereby further increasing downforce. There's only

so much airflow capacity to play with, so there is an optimum balance between how much

goes to the underfloor and how much down the channels.

Typically, the double floor concept creates a lot of downforces at high speed but the optimum

balance between the two key flows can be trickier to achieve at low speeds. It also brings

with it the penalty of an increase in the center of gravity height because of the lifting up of

the cooling system to create the channels.

In contrast to the Haas, which appears to have most of its cooling apparatus squeezed into

the front of the sidepods. the Aston’s is spread long and horizontal. Hence the very long and

wide upper bodywork. This has implications in how far forward the power unit is sited

within the wheelbase.

The Haas layout would allow a more forward placement of the engine and the length of the
venturi tunnels can then be maximized by a long gearbox casing. That of the Aston implies
e — as also implied by how far back the plenum blister in the

a more rearwards-placed engin

engine cover is — and a shorter gearboxX.

In most other respects, the Aston is quite conventional, with a push-rod front/pull-rod rear
suspension, just as all F1 cars of the last few years have featured. There is a four-element

ng than seen on the Haas (though both may well change

front wing with less extreme camberi

a double element beam wing rather than the single

by the time they appear in testing) and

of the Haas.
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5. Alfa Romeo
Drivers: Valtteri Bottas and Guanyu Zhou

The front wing appears to be more like the final spec that you would expect to see in testing

than what we have already seen from other teams.

Alfa has opted for a very unloaded outer section once again, having been the team that ran the

most aggressive iteration when the regulations were changed in 2019.

been flattened out as much as possible in the outermost section (red

The elements have all

arrow), with this being made more obvious by the lifted section just inboard of that (blue

arrow).

Like the McLaren design: the central portion of the wing is also drooped in order to feed the

aniderside of the Wedged—shaped nose, which will in-turn feed the underfloor and sidepods.
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The C42 has push-rod front suspension but the suspension layout is of interest with the forward
arm of the upper wishbone placed very high up on the chassis. Also note how all of the
suspension and steering arms are orientated downwards in an effort to guide the airflow into a

desired location.

The front duct fence and wheel wake deflector (green arrow) has also been pushed away from

the wheel assembly to help with cooling and better position the wake created for the aero

surfaces downstream.

i

Figure 13 Sidepods and floor detail

The central portion of the car is a bit of an amalgamation of Aston Martin and McLaren, as it

features a similar high-waiste

AMR22 but shares a more intricate

d sidepod with upper cooling gills and massive undercut like the

floor tunnel layout to the MCL36.

The tunnel has its own inner wall (blue arrow) and allows airflow captured on the car’s center-
un

hassis, a route onto the upper floor surface, which should better feed flow

line. beneath the ¢

around the sidepod’s undercut.
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This does come with the compromise of not having the maximum height or width possible for

the tunnel entrance but perhaps one outweighs the other, especially as two teams have now

been seen with the feature.

The floor's surface sweeps back and upwards around what is likely to be the lower side impact

support spar (red arrow), given the sidepod itself is raised so far off the floor.

Figure 14 Floor detail

Short wheelbase:

The 2022 regulations stipulate a wheelbase length of between 3460-3600mm. Everyone but

Alfa is towards or at the upper end of this, as packaging of the power unit and their cooling

systems is very demanding. But Alfa has managed to package everything into a wheelbase

of just over 3500mm, making it easier t0 bring the car down to the regulation minimum

weight.
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Unusual front wing:

The front wing continues the team’s tradition of the elements falling away heavily at the

outboard ends to encourage outwash around the tire. It is unusual in how heavily the lower

edge of the wing is contoured, making for quite a wavy line with the ground

These curves reflect how the wing elements across the span of the wing are separated into

three quite distinct sections:

1. Around the nose, where the clements are quite full and heavily cambered up to the

flap adjusters. The nose and central section of the wing are positioned quite high —

not as extreme as on the Aston Martin but higher than most. This is prioritizing

airflow to the underfloor. The nose tip sits within a small drop-down extension of

the lowest of the four clements, creating a slot there which will condition the airflow

to the shaped underside of the nose, accelerating it towards the venturi tunnel inlets

There is a complex contouring of the four elements relative to each other in this

ction as they manipulate the airflow between them, despite regulations

inboard se
which limit the overlap allowed between each element, and therefore their

effectiveness.
2. The central section of the elements,

tire's inner face, are medium-cambered.
flaps which reduce dramatically in profile and are ramped steeply

from the flap adjusters to around level with the

3. The outboard

down, carrying very little camber.

A wing creates downforce by the pressure difference induced over its upper and lower

surfaces. The aerofoil shape creates a low pressure beneath, which the air rushes to fill, and

a high pressure on top. This pressure difference creates the downward force.

As the elements on the Alfa’s wing become less aggressively shaped from inboard to

outboard, so the downforce they create can be tuned with the shape of the lower edge relative

to the ground.
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The closer to the ground, the lower the air pressure on the wing’s underside will be and the

harder the elements will work. As the elements are reducing in how aggressive their upper

contours are, so the bottom edge of the wing is closer to the ground, giving a compensating

effect.

Extreme anti-dive suspension:

Although the C42’s front suspension retains a conventional push-rod operation of the

inboard rockers, the geometry is quite extreme. The top wishbone’s front leg is mounted

high, the rear leg much lower.

e to dive when the car brakes, thereby keeping the aerodynamic

This will give a big resistanc
e venturi channels below the 2022 generation of cars

platform of the car more stable. Th

almost every aspect of car design, and keeping them fed with air throughout all

dominate
s the car will see in roll, pitch and dive is crucial.

the different state

Alfa’s Jan Moncheaux-led technical team has opted to prioritize keeping the car as level as

raking to retain as much of the

possible under b ground effect induced by the tunnels as

possible.
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Figure 15 Front suspension

Sidepod:

The radiator arrangement for water, oil and intercooler on the new Ferrari power unit look
s

e as on the Ferrari an
o the front of the sidepod,
orter wheelbase, that teardrop stays fat at the front for longer

d Haas, with a relatively small airbox inlet, a
2

much the sam
giving a wide front but a teardrop shape

concentration of area int

in plan-view. Because of the sh:

elps accelerate the over body airflow as it travels to the back of

While the teardrop shape h

the car, it reduces the space avail

per face of the sidepo

able for cooling exits. Hence the facility for a lot of louvred

cooling on the up ds — and hence also the big radiator inlets at the front

of the pods.
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Significant Technical Changes for 2022:

Figure 16 Mercedes W13

The technical regulation changes for 2022, whose introduction was delayed by a year as Fl

D-19 pandemic, represe

the sport has ever seeh.

negotiated the COVI nt a fundamental shift in design rules and one of

the biggest regulatory changes

“On the chassis side. the changes are huge,” said Mike Elliott, the team’s Technical Director

to this: first, the way t
nd that has a big impact. Second, what they are trying t
0

There are three aspects he regulations are constructed is very different

particularly for aerodynamics. a
achieve with the aerodynamics means the cars are fundamentally a different shape. Third, this

|| have attempted such a big change under a cost cap.”

1s the first time W€ wi
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The W13 is the product of a complete redesign from top to bottom, with the steering wheel the
only carryover element from its predecessor. Operating with a blank slate and such a steep

development curve has been a stimulating experience for the engineers at the team's Brackley

base and something they have relished.

“Engineers love a challenge and therefore it is a fantastic opportunity to do something fresh.

In the aerodynamic world, normally you are chasing after little bits and pieces, but with such

big regulation changes. the gains have been coming in big chunks which is quite satisfying,”
Mike explained. “On the flipsid

Constructors’ titles and this is a reset. All th
you do not get to carry over the benefits or fix the issues from last year’s

e. we have had a period of success, winning the last eight

e teams have started from scratch with the model

provided by F1 and

car, so everyone began this journey at the same level.”

erodynamic Testing Restrictions introduced in 2021 - aimed at levelling the

However, the A
teams have had varying amounts of development opportunity at their

playing field - mean

disposal, with aerodynami
2021 Constructors’ Championship.

¢ testing allocated on a sliding scale based on a team’s finishing

position in the

“The teams have started with different allocations of runs in the wind tunnel and hours of CFD

(Computational Fluid Dynamics)
“That’s an exciting test as an engineer but there is obviously some risk in there too, in terms of

so it has the potential to really mix up the order,” Mike adds.

our competitive position.”
Under previous technical regulations, the component detail on the cars was far greater and

o furniture, working in u
teams will find performance gains in more fundamental shape changes

. i ontribu .
small pieces of aer nison, contributed a large amount of aerodynamic

performance. For 2022,

and bigger components than in previous years.

aero shapes has meant a complete internal repackaging, right down to

“Getting to the desired
here we fit things like the ECU. The suspension has been redesigned

the electrical layout and W

r the loss off hydraulics and remote springs, now banned in the new regulations.

to account fo
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ce on the 2022 cars will be new 18-inch wheels, replacing the previous

One striking differen
acing remains (0 be seen but the early signs are positive.

13-inch rims. Their impact on T

“What we have secn in testing, particularly the Abu Dhabi test at the end of 2021, is that there

is going 1o change what we want to do with set-up, but it is a step in

are subtle differences. It

the right direction as [ think the tire will help improve the racing, won’t overheat as much and

will be easier t0 manage. noted Mike Elliott.

Another crucial element the engineers have had to contend with in the development of the 2022
car is the freezing of certain components which are now locked in for several years, including
er Unit. T he stakes for getting both components as strong as can be, while

the gearbox and Pow
. . » e ' A AT =Y 10 2
maintaining reliability; have rarely been higher
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7. Alpine

Drivers: Fernando Alonso and Esteban Ocon

New PU
That engine cover shrouds Alpine’s all-new power unit, which adopts a split turbo

some eight years after Mercedes introduced the concept in the first year of the

architecture,

hybrid formula.

The ERS (Energy Recovery System) system is considerably lighter than before, and the

e whole package
e which is 15% smaller than before, and the previous car’s

cooling requirement of th has been reduced significantly. This has made

possible a cooling packag

unsightly bulbous engine cover has gone.

Distinctive aerodynamics

gine cOVer, sitting inboard and above the sidepods, are a

Within the lower flanks of the en
outboard of those, on the upper surfaces of the sidepods,

set of cooling louvres. Forward and
s ramp sharply downwards to accelerate the airflow

are further louvres before the pod

rear wheels and diffuser outlets. This ramped section of the sidepod is free of

between the

louvres.

rs have had either a downward-ramped pod without louvres or a

So far, the other '22 ca
p with Jouvres. The

relatively flat sidepod to

Alpine, in sharply separating out the engine

has been able to incorporate both the downward ramp and the

cover area from the sidepods,
louvres.
Acrodynamically, it features a slim nose, with quite rounded sides which helps bring the
i , . .
ore effectively than straight edges. There is a significant

se downwards m

airflow over the no _ .
the airflow around the sides of the sidepods. The car

undercut beneath them to accelerate
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retains a conventional push-rod front/pull-rod rear suspension layout. The detailing around

the floor edges 1s very bland, suggesting it is not representative of the real thing

8. AlphaTauri

Drivers: Pierre Gasly and Yuki Tsunoda

Compact cooling

atures high—shouldered sidepods, which are both heavily ramped downwards

at the front, without having to rai
e engine COVer bodywork to house much of the cooling

The ATO3 fe

and significantly undercut

ng the undercut and using th

se the radiators up (as per Aston)

or forgoi
channels (as per the McLaren).

That suggests the Honda-based power unit may need less cooling than the Mercedes.

auri AT03 (bottom) and Aston Martin AMR22 (top)
o the engine covers and front wings.

w of the Alphal

con of the 100 VICH !
files qurroundin

Figure 174 compuari ¢
ing different pro

HITRLG
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In terms of suspension, the car has retained the pushrod layout at the front and pull rod at the

rear (unlike the McLaren, which has reversed that tradition).

The front wing profile shown (which may not be the one it appears with at

Barcelona testing) is quite similar to that of the McLaren, with a heavily contoured middle

section for each of the four elements, falling away sharply at the outboard ends, probably to

aid easier outwash around the front wheel. However, unlike any of the other cars so far seen,

the nose tip extends beyond the bottom element of the wing.

The rectangular radiator inlets at the front of the sidepods, and the sharp-angled bodywork

ides of the sidepods, is a very similar treatment to that seen on the Aston

linking them to the s

Martin.

(Tauri AT03 (L) and MecLaren's MCL36 (R)

nparison of the Alph

Figure 18 Sidepod cot
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Rear-end Red Bull Clues

Because AlphaTauri will thi i
is year be taking the full 2022 Red B
ull mechanical rear
end

(gearbox, hydraulics, and suspension) we can see this is how the RB18 will

with pull rod activation of the s A be packeged
front axle and sidepods, with the fro
Aston and McLaren 10 maximize t

remaining within the maximum permitte

uspension and a more Haas-like relationship between th
. e

nt axle appearing to be slightly further back than on th
e

he length of the venturi tunnels in the floor whil
ile

d wheelbase.

the bodywork shaping around the sidepods and engine cover is that
a 9

The implication from
haring the split turbo architecture, wi

despite i
pite both power units s th the compressor at the front
the power unit is further fo ,

far revealed. The gearbox casin

rward within the car than on the two Mercedes-powered cars
SO

g would therefore be longer.

The way that the sidepod downward ramp merges at the back with the upward ramp of th
e

uite unusual. The hot a

the diffuser area, so it

r cooling exit and a low

venturi i i i j
turi tunnel is g ir which has just cooled the radiator would not

normally be fed into

partitioned with an uppe

may be possible that upward ramp is internally

er venturi exit.
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Chapter 4: Special emphasis on Mercedes’ programs to develop the

team

1. Corporate Social Responsibility (CSR)
AG defines Sustainability as creating lasting

des AMG F1’s parent company Daimler

Merce
ders, customers, and employees as well as for

value for all stakeholder groups: for sharehol

business partners and society.

Mercedes AMG F1’s Sustainability policy focuses on three key pillars:

« Countdown to Zero (Sustainability)

« Positive Footprint (Charity)
o Driving Change (Diversity)

Countdown to Zero (Sustainability)

What is the goal?
reduce our CO2 emissions by 50 percent by 2022

As ateam, Mercedes-AMG Petronas aims to

compared to the baseline set in 201 8.
n 2018 to 10,000 tonnes in 2022.

This would see a drop from around 20,000 tonnes i

How will it be achieved?
renewably sourced energy at our Sfactories

y uses renewably sourced energy to power all

ugh the transition 10
y in Brackley alread

e win

- Reduced emissions thro

The high-tech chassis factor
d tunnel, data center, digital simulation

de facilities like th

its operations, which inclu

environment and test penches.
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logy center, where Mercedes-AMG High Performance Powertrains

The Brixworth techno
ures the powertrains for Formula 1 and Formula E, produces

(HPP) develops and manufact

more than half of its electricity using solar panels and an on-site CCHP plant.

For all externally sourced energy, HPP has committed to switch to renewable power sources in

the course of 2020.

Offsetting unavoidable CO2 emissions
rmula One as a motorsport series that race

which they will offset through gold-

The very nature of Fo s around the world means

that there are certain unavoidable CO2 emissions,

standard off-setting.

- At the race track
Mercedes’ commitments also extend to how they operate at the racetracks, for example
plastics will be eliminate and low-impact hotel

pted for every team me

single-use d from their catering operations,
stays will be ado mber.

Positive Footprint (Charity)

Charitable Focus
underline their commitment towards corporate social

tions and donations
e team is commit

gram of employee

Charitable contribu
ted to supporting charitable and community

responsibility, and th
organizations through a pro

fundraising and corporate donations.

page 55 of 102

S



A Comparative Study of Constructors in Formula 1 with Special Reference to Mercedes AMG F1

The team and the employees undertake charity work in the following areas:

« Official Team Charities
e Charities supported by Daimler AG and our Team Partners

Charities supported by the FIA and FOM
« Local charities and organizations within employee catchment areas
ubs seeking support for specific fundraising activities

« Motorcl
ich employees are personally

« Projects or organizations attached to a charity with wh

involved
+ Projects offering opportunities for employee participation

Official Team Charity

oints an Official Team Charity which is voted for by their own team

Every year, Mercedes app
members and approved by the Management Committee.

the end of 2019, their Official Team Charity was Cancer

From the summer of 2017 through to

Research UK, for whom they raised a total of £102,628.

For 2020 to 2021, Mercedes™ new Official Team Charity will be Alzheimer’s Research UK.

Community Initiatives
ant role to play in supporting the local

he team has an import
1t events which bring the

] town authorities to suppo
nity Firework Display and support for the

Mercedes recognize that t
h the loca

community and work wit
community together, including an annual commu

Brackley Community Carnival and Soapbox Festival.

ools and community organizations through the donation

sch
school visits, factory tours, award

ocal charities,

They also support |
for fundrais

morabilia
ployee support

. ing activities,
of prizes and me

presentations and €m
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Mercedes actively supports Make a Wish and The Starlight Foundation, helping children and

their families to escape the routine and reality of their medical treatment and create lastin
g

memories by hosting visits to their factory and at races.

Motorsport Industry
s the following motorsport-related initia

courage young people to discover the thrill of motorsport and

Mercedes support tives and charities, the majority of

which are designed to en

through it develop an interest in the core STEM skills.

- F1 in Schools

- Formula Student

- Silverstone University Technical College
- Silverstone Experience

- Grand Prix Trust

- British Motorsport Marshals Club

Women in Formula 1

Mercedes have been working hard in recent years t0 promote and enhance the role of women
in Formula 1.
Whilst Mercedes have seen growth in the number of women in technical roles within the team,

and expect these figure

s to iMprove further, they recognize that they still have a long way to
go and improvements to make t0 ensure that women are suitably represented.
rcedes program Jeading the way, they are actively

enz She’s Me
participating in initiatives such as International

promoting and

which they ar€ S

With the Mercedes-B
involved with sponsoring:

Women in Engineering Day

ponsoring for the third year, the FIA's Girls on
ional STEM projects to showcase to young

ities available t0 them in motorsport.

women the broad range of opportun
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The Mulberry STEM Academy

Followi * striki .
ving Mercedes striking new livery debut in June 2020, the team
. are committed to

gram that will offer greater opportunities for people from minori
nority

ethnic backgrounds t

educati i
cation through to the opportunity to pursue careers in the sport

0, the Mulberry STEM Academy will give students access to

Established in November 202
ginative teaching, and rich extra-curricular experiences
over a

inspirational role models, ima

five-year period.

re values of high performance, team spirit and the continual desire fi
or new

Built on co
Mulberry Schools Trust and Mercedes-Benz Grand

challenges, the partnership between the

ovide the foundations on which a lasting commitment can be built

Prix will pr

Academy will be 2 powerful supplementary provision providing
a

The Mulberry STEM
ildren and youns people age

specialized track for ch

aptitude in STEM education.

d 7 to 18 who have talent, passion and

in 2016, the Mulberry Schools Trust is a flourishing multi

ulberry Academy Sho
s Trust serve diverse communities: 84%

Established in Tower Hamlets

trust which includes M
the Mulberry School
66% are disadvantaged and 85% are from

academy reditch, Mulberry School for Girls and
Mulberry UTC. Schools within
of students speak English 2521

Black, Asian and ethnic minorit

additional language,
y backgrounds.

ulberry Schools Trust has a track record of delivering

the M
university.

challenges-
o, of students going on to

nt, with 81

However, despite the

outstanding achieveme
r2020ina virtual event with the three Mulberry

Launched by Lewis and Tot
schools in East London. 0 new STEM Academy 188 place where: future inventors, designers
analysts, technicians. and capabilities.
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o Specialized study includes a wi
ide range of experiences of
the world of work
and

technical practice. including mentoring. networking, access to expert
’ erts’ workshops

webinars and work experience.

o The ’ i i
UK's future inventors, designers. analysts, technicians, and entrep
) reneurs can

further develop their talent, passion and aptitude for STEM and stretch thei d
ir academic

and technical capabilities.

Sustainability

In March 2020, Mercedes-Benz announced a sustainable business strategy for its moto
rsport

activities and ambitious steps !
s, the plan includes a ¢

owards carbon neutrality. Driven by innovation, efficiency a d
) 1

Ilew te ¥ Ol Tin

owing to the coVID-19 pandemic. A year which saw an extended

ace calendar with fe

s* overall carbon footpri

2020 was a unique year

factory shutdown and a revised r

one-time positive effects o1 Mercede
g trend toward

wer long-haul races outside Europe led to
nt. Nonetheless, Mercedes” CO2
emissions show an encouragin s achieving L

C 0 : EMISSIONS

TONNES OF CO:

TREL

5 0 1 Q
L TONNES oF CO:

Figur¢ 19 CO2 [opissions
&y
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2. “Accelerate 25” Diversity and Inclusion Program

Acceler
elerate 25, a five-year program to mark the formalization of Mercedes’ vision to b
o becomea

more diverse and inclusive team.

With the launch of their black Jivery at the start of the 2020 F1 season, Mercede d
] S made a

commitment to promoting greater diversity and inclusion within the team and our sport

A considerable amount of study, research and work has been undertaken at the team in th
e past

ir understanding in this area and develop their culture and practices

months to deepen the

r the team on track, but also within their core values and

2020 has been a historic year fo
more diverse and inclusive team will not only make

ambitions. Mercedes strongly believes 2

inspire others to set ambitious targets in this area.

them faster, but also

program, Mercedes aims to continuously raise theirstandards

To begin this new Accelerate 25
at least 25% of all new starters at the team to come from

of entry and until 2025, they aim for
under-represented groups:

anding internally, the team is embedding Diversity and Inclusion

d behaviors. They have als
m having completed Unconscious Biastraining, 150

To enhance Mercedes’ underst
thin their values an

more deeply Wi o begun their educationprogram

with around 200 recruiters at the tea

program called ‘Inclusive Excellence’ and all managers will have

managers completing 2
end of the year.

completed this course by the

ed in Diversity and Inclusion training by June 2021 and

iversity and Inclusion forum, to encourage input from their employees

in order 1O

Every employee will have participat

the team has started a D

from under-represented groups ~

retain, develop and accelerate their progress
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An external specialist, the EW Group, has completed an in-depth analysis of their recruit
cruitment

and development processes, with action plans underway to reach under-represented
groups

through mentoring, work experience, sponsorship, and targeted advertising amongst thei
st their

initiatives.

The team is also partnering with the Association for Black and Minority Ethnic Enginee
IS

(AFBE-UK) whose wealth of experience in working with organizations and engineering

courage and support engineer

fect fit, as the team Jlook to wide

s from black and minority ethnic backgrounds

professionals to en
n their appeal and increase the diversity

into engineering is a per

of the talent within the team.

Delivering measurable change is a long-term commitment, and one that begins during the

young people who will become our team-mates of the future.

education of the talented

So, Mercedes have started t on initiatives to encourage and support

o develop targeted educati
students from under-represented backgrounds who aspire to reach F1.

erry STEM Academy, which was announced last month in a partnership

Mulberry Schools T
access to inspirational

develop their passion fo

This includes the Mulb
between the team and the

people at the Trust and beyond

extra-curricular experiences to help

rust. It is a five-year program to give young
role models, imaginative teaching and

r STEM subjects and encourage

them to continue these subjects in higher education.

announce a forthcoming partnership with the award-winning

who work t0 inspir
nto STEM fields through programs, events and content

Mercedes is also delighted 10
rise, Stemettes -

young people i

UK social enterp e the next generation of girls, young

women and nonbinary

platforms.

he changes that they are striving to make at the Mercedes F1

y to ensuring t
sport and they are very

Collaboration is ke
proud to be working closely with

Team can be reflecté

Formula One’s key stakeh

d across the

olders to improve accessibility-
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Both the FIA through its #PurposeDriven campaign, and Formula One through th
ough their

#WeRaceAsOne activities trackside, have launched campaigns this season to widen th
e appeal

and accessibility of Formula One.
n Commission was set up by the seven-time World Champion Lewis

This year, The Hamilto
yal Academy of Engineering, with the aim to identify the key

Hamilton, alongside The Ro
barriers to recruitment and progression of Black people in UK motorsport and provide actional
a

recommendations to overcome them.

| be a key source of inspiration, knowledge, and support for the team

E, Chair of the AFBE-U

s two of the newly appointe

The Commission wil
Both Dr Nike Folayan MB
Co- founder of the Stemettes i

The Hamilton Commission-

K, and Dr Anne-Marie Imafidon MBE

d Commissioners on the Board of

he Mercedes F1 Team, said: “Before the start of this

Toto Wolff, CEO and Team principal of t

e made 2 commitment to use our global platform in Formula One to

Formula One season, W

make a difference tO the

world around us through a carefully considered Diversity and

Inclusion program.

rtant to this team as the success that we have achieved

“Our legacy off the track is just as impo

with our historic seventh consecutive

world Championship this year. We have a real

opportunity to drive the change that we all want to S€€ in our sport through strengthening an

inclusive and diverse culture @

t our team and using our platform to take that thinking beyond

just our factory.

¢ work that has been done over the last few months to take an in-depth
elop a long-term plan and

*] am very proud of th
weaknesses and to dev

to assess our
nd realize every advantage of becoming a more

look at our practices:

o take the necessary actions @

pressed by our new program, Accelerate 25.”

commitment t

diverse team; this is the vision €*
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Lewis added: "I
- ~In what has been a tough year for everyone, I am incredibl
y proud of myteam

as we reach the i
end of such an mntense season. Not only have we made hi
e history on th
e track,

but they have joi ' '
y have joined me 1n pushing for change off the track, by workin
> g to make our team

a ; i
nd our sport more diverse.

“We have n itiv i
rade some positive strides this year which 1 am proud of, however w
’ e still hav
ave a

long way to go and 1 know Accelerat
elieve this will have a measurable and 1 i
ong-lasting impact on
the face of's
port

e 25 will give us the platform to deliver more meaningfu
ningful

change. I truly b

for generations to come.”

3. “Ignite” Charitable Initiative

nas F1 Team and Sir Lewis Hamilton launch Ignite, a joi
> _]Olnt

The Mercedes-AMG Petro
cater diversity and inc

charitable initiative t0 support gr

lusion in motorsport.

mmendations of The Hamilton Commission, and as part of the t
e team’s

g the industry andt
eline of more dive

Building on the reco

shared vision for developin he team to reflect wider society, Ignite will fc
’ ill focus

its wo i i i imi
1k on increasing the pip rse talent aiming to enter the motorsport

iting and inspirin rsport through STEM education

industry — and 1gn g enthusiasm for moto

tive will include but not be limited to: developi

The focus of effort for the UK-based initia

exciting and stimulating STE

role model and inspire students

aterials; developing more diverse educators t
0

from under—represented groups in STEM,; enhancing educati
cation

EM and motorspo

M curriculum M

rt; and providing financial support to

ties around ST

enrichment oppOﬂurli
STEM and motorsport but who

talented and motivated st g to pursue careers in

udents wishin

don’t have the means.
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Ignite will initially be funded by a multi-million-dollar fund created by Lewis and th
e

Mercedes-AMG Petronas F1 Team. and wil

Mission 44, to deliver tangible results for the Mercedes-AMG Petronas F1 Team and the wid
1aer

| work closely with Lewis’s personal foundation

UK motorsport industry-

Toto Wolff:

“] am delighted today that W€ can finally talk about our plans for the Ignite initiative. Since we

announced our intention with Lewis at the start of the year t0 create a joint project, a great deal

of work and discussion has taken place in the background to refine our aims and our mission

and becoming 2 more d
he full support of Merce
building a platform from w
will complement our team’s own Accelerate 25 program,

jverse and inclusive team are fundamental to

Opening up motorsport
des-Benz, we are committed to making a

our team’s values and, with t
hich future generations can access

positive impact on society and
and enjoy our fantastic sport. Ignite
and through these platforms we hope to s€€ much more talent from under- represented groups

e up careers in the wider motorsport industry.”

both join our team and tak

Lewis Hamilton:

my ambition 10 improve diversity and inclusion within the
motorsport industry. 1 am so thrilled that, through Ignite, we can formally work togetherto
achieve this. Diverse workforces are not only more successful but are also the morally correct

The findings of T

approach for any industry-
fantastic base to begin ouf work, and 1 am confi
years, | have remained one of the few Black employees

torsport. For 15
1 am proud that my work with Mercedes is going to change that for the

he Hamilton Commission have provided us a

dent that ignite will result in real, tangible

change within mo
within Formula 1, and

better.”
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Chapter 5: Data and Numbers

Williams F1:

Williams is one of a group of five teams that won every Constructors’ Championship between

1979 and 2008 and every Drivers’ Championship from 1984 to 2008. Its place in the sport’s

heritage is unquestioned; the team’s glory days have shaped the contours of Formula 1 as we
o

know it.

¢ travails make for a stark juxtaposition, posed alongside these heady

The team’s recen !
t win was in 2012. The win before that was in 2004.

i 11 s
achievements. Williams las

The t founded by Sir Frank Williams in 1977 is now in the hands of Dorilton Capitals. The
e team foun

 Jes needed funds and a change of strategic direction, leading many to ask
vi

recent takeover pro

whether Williams is back on track.

Williams Racing: The Past | |
uctors’ championships, second only to Ferrarl

Williams has won a total of 9 constr

Number of Constructor Championships

ﬁt,,m
wercedes R
|
]
!
Matra-Ford J'
vanwall {
Lotus-Ford {
Benetton .|
Brawn {
BRM .{
yrreil JB
¥

Ferran
Cooper-Climax i

Team Lotu
Red Bull <
otus-Climax

wWilhams
Ranault
Brabham-Repco .\ J

Wwilliams have won 9 Constructors Championships
e I POHTHE
Jignit 20
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Williams is clearly part of an ¢lite club here, alongside the likes of Ferrariand MeLaren— but

the former retains a healthy lead.

Ferrari is the only team to have run a car in every championship since F1’s inauguration in

1950, although they did miss the first race due to a dispute with organizers.

Williams has run a car in 754 races since 1977 and, strikingly, they have finished races in 1st
position more often than any other position. Williams has 114 race wins, amounting to a 1 50,

race win ratio.

Williams F1 Race Positions

114 112
91
86 "
59
lii 47 50
- - =y 8 7 8 9

1 ;. 3 4 10
gree of the team becomes clearer still.

Add in 128 pole positions and the pedi
jve number of championships won by each team over the

The chart below shows the cumulat

years, including both dri
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) FeITarn
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i d

od story of F1°s past.

From this chart, we can S€€ a simplifi

onships in the 1950s, but did not win the constructors’

es driver’s champl
he constructors’ championship only came along

ack of existence: T
nded count of 22 titles here.

Ferrari won multipl
title in those years due to its 1

in 1958, This helps explain its X(¢
uring five constructors’ titles in the

productive period in the 1990s. sec

Williams had a very
n engineé supplic

; ; db Renault.
space of six seasons with a y

After 2013. we can S€¢ the impressive rise of a Mercedes team that has dominated the v6 turbo

Red Bull and won every constructors’ title since 2010.
e

. Mercedes have
era. Between them,

I 2 B tl t]tl and then Me]'(:ei leS h(lughl ﬂ]el!l t() kiCkStal[ t]leil' F] t .
n 009. rawn WOU 1€ ?
n 1()61__1() 74, 19 70-—._.)0(}0_._ and 2007—2020

Ferrari had barren sequences frot
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Williams is undoubtedly enduring such a period right now. The chart below shows the

uency of positions the team has held in the constructors’ championship this century.

1

williams COnstlucior Slandlng Positions: 2000-2020

freq

Frequency
b L) =)
v =] w

(=]

(=]
-

i e i

o
=

Third is the most common position (4 occasions), with the last third-placed finish coming in
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Figure 22 Williams r Constructors standings over the years

1 of the storY. Two teams (Mercedes and Red Bull) have led the field

hat third place may not mean the te
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by such a margin t
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The chart below show

Williams:
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f1 Constructots world Championship — 2021
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Positions Gained on Lap One - 2021
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Still, Williams did post the quickest pit Stops at the British Grand Prix, so they

made up alittle bit of time there.

Further down the order, we s€e that Russell routinely outperforms his teammate

Latifi. Latifi,20, isT ship money of $20—40 million a year.

umored to bring in sponsor

His father is the founder of the third-largest food company in Canada, Sofina. He is

er, but Russellis clearly the superior talent.

not a bad driv

g Positions - 2021

Russell

1‘,.

Williams Finishin

Bahrain
italy
portugal 6@
Spain 14 @ °
Monaco 14 @® .
Azerbaijan e
® 17
France :
Styria
&
Austria 11 ® .
Great Britain
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CHAPTER 6: DATA INTERPRETATION

AGE
100 responses
@ 10-20

@ 20-30
@ 30 and Above

OBJECTIVE

"Constructors of Formula 1 with special reference to Petronas
¢ to examine the key factors that contribute to the success of
Petronas Mercedes AMG as @ constructor i the Formula 1 racing wotld
This research topic may aim to know the age groups of people that follow Formula-1, it also.
investigates the various aspects related to the team's success, such as their technical exPerti:;e, team

management, engineering skills, and the role of drivers. It could also analyze the impact of Petronas
as a sponsor on the team's performance. Overall, the research could provide insights into the

strategies and practices adopted by Petronas Mercedes AMG that have made them one of the most

successful teams in Formula | racing history

Based on the given research topic
Mercedes AMG," the objective could b

DATA INTERPRETATION

ducted of 100 respondents it was derived that Formula-1 is mo

stly foll
the age group of 20-30 years (69%), followed by the age group gf 10—3‘8”3(;: y
30 years are the last group of people on the list with just 12% follo}\;xinlgs

From the research con
young people between
(19%) and the people above
the Formula-1.
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How long have you been following Formula 17

100 responses

@ Less than a year
@ 1-2 years

@® 2-5years

@ More than 5 years

OBJECTIVE
f information about Formula 1, including its

with a vast amount 0
Provide accurate and up-to-date information

To get the most out of the person un
history, rules, teams, drivers, constructors and statistics.

about the sport.

DATA INTERPRETATION
ve followed Formula-1 since the last two seasons, that is 1-2
o people from the survey are the people who recently started to follow

023. The people following Formula-1 for more than 5 years are just 17%
follow Formula-1 between the timeline of 2-5 years.

It was observed that 44% of people ha

years. The crowd of 32

Formula-1 from the year 2
in this survey. Only 7% of the respondents
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Which constructor team do you support in Formula-1?

100 responses

@ MERCEDES- AMG
@ REDBULL

0 HAAS

@ ALPHATAURI

@ SCUDERIA FERRARI
@ MCLAREN

@ ALFA ROMEO

@ ALPINE

@ ASTON MARTIN

OBJECTIVE
The purpose is to know people’s favorite and information based on their knowledge. The information
purp ¢ teams and drivers in Formula 1, their

an individual can provide information about all th : ( :
ding to his/her views.

performance, and statistics, without any personal bias accor

DATA INTERPRETATION

r Petronas Mercedes AMG as their favorite constructor team in the Formula-
1. Red Bull is the second favorite with 30% of QGOPLC voting for the same. .Scuderla Ferrarl.seems to
be the third favorite amongst the respondents with 7 /o OFPCOPIC choosing it. Constructors like Haas,

(cetera do not top the grip because of not being consistent in their

Aston Martin, Alfa Romeo €
performance.

55% of people voted fo

Page 76 of 102




A Comparative Study

do you believe i

Which constructor team

100 responses

OBIJECTIVE

The objective of Kknowing which construct
of the current competitiv
invest significant resources 1
rivals. The team that performs t
s often seen as the strongest team. Kno
into the team's strengths: weaknesses, @

analysts who follow the sport.

w

¢ landscape in the sp
n research, deve

he best in terms

nd strategies,
However, it 18 import

and even racc to rac

of Constructors in Formula 1 with Special Reference to Mercedes AMG F1

s currently the strongest in Formula 1?

@ Red Bull Racing
@ Scuderia Ferrarn
@ Haas

@ Other

@ Red Bull

@ Red bull

@ Mercedes

® Ferrar

114 ¥

in Formula 1 is the strongest is to gain an understandi
ort. Formula 1 is a highly competitive sport and tealrl;%.
lopment, and technology to gain an edge’ over their
o_f results, such as winning races and championshi s,l
hich constructor is the strongest can provide insig}lzts:
which can be helpful for fans, journalists, and
ant to note that the strength of a team can,var
uch as driver performance, car developmen?

or

ing w

e, as factors s

from season to season
and race strategy can all play a significant role.
DATA INTERPETATION
strongest constructor team in Formula-1 racing with 49% of
o of

Red Bull Racing is pelieved to be the
people agreeing with it. Almost 30% of
team. People now have the perception
not win the championship last year 4
constructor. The rest 11% believe teams O
Ferrari are better constructors.

people believe that

that it is the beginnin
nd 10% of people support Mercedes being the strongest

Scuderia Ferrari is the second strongest
g of an end for Mercedes because it did

ther than Petronas Mercedes AMG, Red Bull and Scuderi
eria
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What changes do you believe Formula 1 should make to level the playing field and increase

competition among constructors?

100 responses

@ Introduce a cosl cap for all teams

@ Introduce a standardized car design

@ Change the way revenue is distributed
among teams

OBJECTIVE
The aim of the question is to generate discussion about potential changes that could be made to
Formula ;)to level the playing field and increase competition among CONStructors. There are just a
fe ut tial changes that could be made 1O increase competition in Formula 1. However, it's
; W 1:10 etntlEl note that any changes to the sport must be carefully considered, as they can have wide-
mportant to

ing i s vers, and fans.
ranging impacts on the teams. drivers,

DATA INTERPRETATION

on for the rich brands investing more in the car than the usual ones

equal competition for. all the con'structors in Formula-1 it was
d by 39% of the people to introduce a standardized car dc?s_lgn..32°/f; of the people want to

suggeste_ y duction of a cost cap for all teams SO that the competition 18 fair. Revenue distribution

:i;f:nznt:;tl;os ggsl(;rllwa d, the rich have always become richer, so 29% of people believe in

ys varie
changing the way revenu song the teams of Formula-1.

It has always been @ critical questi
to get better results. To set an

e 18 distributed an
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How important do you think strategy is in the suCCess of a Formula 1 constructor team?

100 responses
@ Extremely important
@ Somewhat important
D Not very important
@ Not at all important

of a Formula 1 constructor team. In Formula 1, teams

Strategy is an essential element in the success
dvantage over their competitors, and strategy plays a

are constantly looking for ways to gain an @
critical role in achieving this. The race strategy can ‘nvolve a range of decisions, including pit stop

timing, tire choices. fuel management, and on-track overtaking or defending. Teams must analyze
data from a wide range of sources, including track conditions, weather, and the performance of their
car and drivers 10 make informed decisions. A well-executed race strategy can make the difference
between winning and losing a race ot championship. Strategy is also important outside of the race.
Teams must decide how 10 allocate resources between performance development, reliability, and cost

efficiency to ensure that they are competitive throughout the season. Overall, a well-planned and
executed strategy is crucial to the success of a Formula 1 constructor team. While factors such as
ance are undoubtedly important, a team's ability to make smart strategic

driver talent and car perform

decisions can often be the difference between winning and losing.

DATA INTERPRETATION

89% of the people believe that strategy is extremely important for Formula-1 constructors to achieve
what they want. 9% of the people believe that strategy is somewhat important for Formula-1

constructors. The rest 2% believe that strategy is not very important for Formula-1.
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How do you think Mercedes AMG's race strategy compares to other constructor teams?

100 responses

@ They are the best

@ Among the Best

@ They are average in lerms of race
siralegy

@ They are less effective than other
constructors

OBJECTIVE

To understand how the race strategy of Mercedes AMG compares t0| other constructor teams in

Formula 1. This requires an analysis of various facto.l‘s such as the team's approach to race pllannmg,

pit-stop timing, tire management, fuel usage, and dl‘lVlel‘ managlement, ampng others. It also mvolyes

considering the performance of other teams .an_d their respective strategies, as well as qle specific
ks and their impact on race strategy. Overall, the aim 18 t0 assess

risti f different racetrac ‘ .

;’:lharal(\:/tlel 15t;CeSS CJAMG‘S race strategy contributes to their success on the track and how it compares to
ow Merce Le|

their rivals in the highly competitive world of Formula 1.

DATA INTERPRETATION

t Mercedes is one of the best strategic planners which totals 52%
have a Strong faith that Mercedes is the best strategic team in
owd, that is 3% believes that Mercedes is average in terms
he crowd finds that they are less effective than others in

Most of the respondents believe tha
of the crowd. 44% of the people
Formula-1. A very small chunk of the cr

of strategic planning for races. 1%0 of t

Formula-1.
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How do you think Mercedes AMG compares 10 other constructor teams in terms of its driver
development program?

100 responses

@ They are the best.

@ They are among the best

@ They are average in terms of driver
development

@ They are less effective than other
constructors

OBJECTIVE

The objective of the question is 10 ask for an opinion on how Mercedes AMG compares to other
constructor teams in terms of its driver development program. Specifically, the question is asking

how well Mercedes AMG can develop its drivers compared to other Formula One teams. The answer
may involve discussing the resources, strategies, and success rates of Mercedes AMG's driver

development program in comparison to other teams.

DATA INTERPRETATION

A strong hold by a majority people of 58% think that Mercedes is among the best constructors in

terms of driver Jevelopment program- 36% of the people agree that Mercedes is the best when it
driver development program. A very sleek percentage of the crowd, 5%, believes

comes to the p igleel _ |
Mercedes is average. Mercedes falls under the impression of being less effective than other

constructors for just a single percent.
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How do you rate the performance of Mercedes AMG's drivers, Lewis Hamilton and Valtteri Bottas, in

the 2021 season?

100 responses

@ Excellent
® Good

@ Average
@ Poor

OBIECTIVE

k for an opinion on the performance of Mercedes AMG's drivers,
S, speciﬁcally in the 2021 Formula One season. The question aims
Jative to each other and to their competitors in the season. The
ers' individual performances, including their race results,
nd ability to handle pressure, among other factors.

w the team's car and strategy may have impacted the

The objective of the topic is 1o as
Lewis Hamilton and Valtteri Botta
to assess the drivers’ performance I
answer may involve discussing the driv
qualifying performances: consistency, @
Additionally, the answer may also touch on ho

drivers' performance.

DATA INTERPRETATION

excellent performance by the Mercedes drivers Hamilton
ople believe that the drivers were just good enough for the
s considered average by 4% of the people. 1% of

Most of the people (65%) agree with an
and Bottas in 2021-22 season. 30% of peopic :
season. The performance delivered by the drivers 1

respondents feel that the performance was poor.
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Do you think Mercedes SUCCESS in Formula 1 can be attributed solely to their budget and

resources?
100 responses
@ Yes
@ No
) Maybe
OBJECTIVE

To ask for an opinion 0N whether Mercedes' success in Formula 1 can be solely attributed to their
budget and resources. The question aims 10 explore the extent to which a team's financial resources
and technological capabilities contribute to their success in Formula 1. The answer may involve
discussing the role of budget and resources in enabling a team to develop a competitive car and hire
top talent, as well as the impact of regulations, strategic decision-making, and teamwork on a team's
success. The answer may also consider other successful teams in Formula 1 and how they have

achieved success despite having different levels of resources.

DATA INTERPRETATION

ndd in budget and resources. 42% of the people believe
o not agree with the fact. The rest of the 299
stories in Formula-1. 29 feet

Mercedes, being a rich brand, has the upper ha
for their success. 29%

that it is a major reason
that it can be one of the reasons for their success
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In your opinion, what makes Mercedes stand out as a constructor in Formula 1?

100 responses

@ Their engineering
@ Their teamwork
@ Their strategy

OBIJECTIVE

The objective of the question is 10 ask for an opinion on what makes Mercedes stand out as a

constructor in Formula 1. The question aims 10 explore the unique qualities, strengths, and strategies
that have contributed t0 Mercedes' success 1 the sport. The answer may involve discussing the

team's commitment 10 innovation, their ability to attract and retain top talent, their focus on
.cation, and their track record of consistent success Over the years

teamwork and communi : .
Additionally, the answer ma o touch on the impact of the team's leadership and culture on their
success, as well as how Merc p teams 1n Formula 1.

y als
edes compares to other to

DATA INTERPRETATION

dout to Mercedes’s engineering from the rest. For 35% of people

edicate their stan ‘
people believe in the strategy of Mercedes.

50% of people d
hich makes t

it is their teamwork w hem stand out. 15% of

Page 85 of 102




A - .
Comparative Study of Constructors in Formula 1 with Special Reference to Mercedes AMG
S Fi

In your opinion, what areas could Mercedes improve in 10 maintain their dominance in Formul
muia

17

100 responses

@ Car performance
@ Driver performance

Strategy
@ Innovation

OBJECTIVE
as Mercedes could improve in to maintain their dominance in
sses or areas of improvement for the team

at are
to explore potential weakne
he answer may involve discussing factors such as car

ic decision-making, teamwork and communication, and the
the answer may also touch on the strengths of
dapt to maintain their position as a dominant

To ask for an opinion o1 wh

Formula 1. The question aims
despite their success in the sport. T

development, driver performance, strateg
team's overall culture and leadership. Additionally,

other top teams in Formula 1 and how Mercedes could a

force in the sport.

DATA INTERPRETATION

o area of domination for Mercedes, 31% believe they need t
ting the car’s performance whereas 27% want them to bz
51% of the people expect Mercedes to improve in their
o, want Mercedes to improve in driver’s performance for

us opinions over th
tency in domina
strategic dominance
The rest of the 21

People have vario
improve their consis
improved with their
dominance of innovation.

domination.
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How do you think Mercedes' success in Formula 1 has impacted the sport overall?

100 responses
@ !t has made the sport more competitive

@ It has made the sport less competetive
@ It has made no impact on the sport

OBJECTIVE

How Mercedes' success in Formula 1 ha!s impa.cted the sport overalll. The .ql%est_io.n aims to explore
the wider implications of Mercedes' dominance in the sport, l?eyond just their m_dmdual SUCCESS. The
answer may involve di Mercedes' success has mﬂgenced car des1g1? and technolog.l(;a]
advancements in the sport, the impact on othe?' teams and their stra't&?gles, the 1nflue-nce on driver
development and performance, and the overall impact on the COlTlpetlthCIlE‘,S? and excitement of tl}e
sport. Additionally, the answer may also touch on the impact qn the sport's fanbase, Sponsorsl:np
deals, and media coverage and how Mercedes' success has contributed to the growth and evolution

of the sport over time.

DATA INTERPRETATION

. cedes has made the sport more excitin thrilli
. ted b 89% of people that Merce p g, ing
It is majorly 269¢PC Y 9% of the people feel that Mercedes has made the sport less

iti time.
and competitive at the same .
competitive, the rest 2% believe the brand has left no impact on the sport.
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Do you think Mercedes' dominance in Formula 1 has had a negative impact on the sport?

100 responses
@ Yes

@ No
® Maybe

OBJECTIVE

g or negative consequences of Mercedes' continued success
vements. The answer may involve discussing how
Mercedes' dominance may reduce the competitiveness and excitement of the sport, limit th
opportunities for other teams to succeed, or Jead to a lack of variety in race results. Addit;onall the
answer may consider how Mercedes' dominance may affect the fans' interest in the sport, the rj;;,eclie
coverage and sponsorship deals, and the overall health and sustainability of the sport. "I"he answ .
may also touch on any potential benefits or positive outcomes of Mercedes' success, as well as hof;

other successful teams in the past have influenced the sport.

ore the potential downside

It aims to expl
in the sport, beyond just their individual achie

DATA FNTERPRETATION
hat the dominance has not created any negative impact. On

It has been accepted by 64% of people t
fact that Mercedes has lefi a negative impact on sport. The

the other hand, 23% of people accept the
rest 13% are in doubt.
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In your opinion, what has been the key to Mercedes AMG's success in Formula 1?7

100 responses

@ High level of investment and resources

@ Superior engineering and technology

@ Strong leadership and management

@ Exceptional drivers

@ | don't think there's just a single key
factor that contributes to their success
They have a huge financial backing
which gives them access to superior
resources. | would consider engineeri...

@ Just aiming on one driver

OBJECTIVE

The question aims 0 explore the factors that have contributed to the team's sustained success in the
sport and identify any unique or defining qualities t.hat set Fhem apart from ot_her teams. The answer
may involve discussing the team's commitment to innovation and technologlCM advancement, they-
focus on teamwork and communication, their ability to aftract an‘d retain top talen't, and the‘lr
strategic decision-making. Additionally, the answer may consider the impact of the team's leadership
and culture on their success, as well as how their success has evolved over time in response to

changes in the sport's regulations and competitive landscape.

DATA IN TERPRETATION

Mercedes being the one of the richest cars in Formula-1 leaves 52% of pegple under thﬁ} thOL{ght, that
their high-level of investment and resources arc the key to their success 1 the championship. Their

exceptional engineering and technology make 25% of people believe that it is th_eir key f:actor for
their success. 11% of people believe that their strong leadership and management 15 the main reason
for their victories. People falling under the 10% bracket believe the reason for Mercedes’ success is

their drivers.
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How do you rate Mercedes’ overall performance compared to their performance in the recent

seasons?
100 responses
@ Improved
@ Stayed the same
@ Declined
OBJECTIVE

inion or assessment of Mercedes' overall performance in comparison to their
tion aims to gather insights into whether Mercedes has

Il performance, and how this has impacted their standing
key metrics such as the number of race wins
formance, among others, to determine how

To obtain an Op
performance in recent seasons. The ques

improved or declined in terms of their overa
in the racing world. The answer may involve analyzing
championship titles, lap times, and overall team per

Mercedes has fared over time.

DATA INTERPRETATION

that Mercedes’ overall performance has consistently
tinue to believe that their performance has stayed the
lination of Mercedes’ performance.

72% of people strongly agree with the fact
increased over the years. 16% of people con
same over the years. 12% of the people in the dec
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How do you think Mercedes compares to other constructors in terms of innovation?

100 responses

@ They are the most innovalive

@ They are among the most innovative

© They are average in terms of innovation

@ They are less innovalive than other
constructors

OBJECTIVE

s compares to other constructors in terms of their
o whether Mercedes is considered a leader or
technologies or approaches within the racing

To gather an opinion or assessment of how Mercede
innovation. The question aims 10 gain insights int

follower in terms of developing new and innovative
industry. The answer may involve analyzing Mercedes' history of introducing groundbreaking

technologies or ideas, as well as their track record of adapting to new regulations or changes in the
sport. Additionally, the answer may involve comparing Mercedes' innovation strategies with those of
other constructors, such as Ferrarl, Red Bull, or McLaren, among others, t0 determine how they stack
up against each other in terms of innovation. Overall, the objective of the question is to gain a deeper
understanding of Mercedes' position in the racing industry and how they are perceived in terms of

their innovation.

DATA INTERPRETATION

¢ constructors in terms of innovation, is believed to be among the
of people think Mercedes is the most innovative constructor
terms of innovation. Just 2% of people

Mercedes, when compared to othe
most innovative by 57% of people. 38%
in Formula-1. 39% of people feel that Mercedes is average in

believe that Mercedes is the least innovative.
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In your opinion, which constructor team is most likely to challenge Mercedes’ dominance in the near

future?
100 responses

@ Red Bull Racing
® Scuderia Ferrari

\‘ =

@ Red Bull
@ Ferari
@ Aston Martin

®-
174 ¥

OBJECTIVE

To obtain an opinion oOr prediction on which constructor team is most likely to challenge Mercedes'
dominance so0n. The question aims to gain insights into the competitive landscape of the racing

industry and how other teams are perceived to be developing in comparison to Mercedes. The answer
may involve analyzing the recent performance of other teams, such as Red Bull, Ferrari, or McLaren
and identifying any key drivers, technological advancements, or strategic initiatives that could givc;
them an edge over Mercedes in the future. Additionally, the answer may involve considering the

impact of upcoming regulations or changes in the sport, such as the introduction of new power units
the competitive balance between teams. Overall, the objective of the

or aerodynamic rules, on
question is to gain a deeper understanding of the potential challengers to Mercedes' dominance soon

and the factors that could influence their success.

DATA INTERPREATATION

People have a strong faith in Red Bull for giving a tough competition to Mercedes with 60% of
people agreeing to it. 30% of people think that Ferrari might give it tough competition. 5% of people
have faith in McLaren. The rest of the 5% hopes that Haas will compete against Mercedes.
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portant do you think the role of drivers isin the success of a Formula 1 constructor team?

How im
100 responses
@ Very important
@® Somewhat important
@ Not very important
@ Not at all important
OBIJECTIVE

ibility is attributed to the drivers for a team's overall

performance and success. The answer may involve analyzing the contributions of past and current
drivers, such as Lewis Hamilton, Michael Schumacher, Ayrton Senna, and others, and their impact
on their respective teams’ Success. Additionally, the answer may involve considering the role of
drivers in terms of providing feedback to the engineering and technical teams to improve the car's
performance, as well as their ability to manage tire wear, fuel consumption, and race strategy. The
objective of the question is to gain a deeper understanding of the perceived importance of drivers in

Formula 1 and how they are viewed in relation to the success of their respective teams.

To gain insights into how much credit or respons

DATA INTERPRETATION

he success of a Formula-1 constructor team as said by 79% of
Hant when it comes to the success of a constructor
f the people think that the role of the driver is not

[t is an important role of a driver in t
people. The role of a driver is somewhat 1mpo
team is believed by 20% of people. Only 1% o

important.
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CHAPTER 7: RESEARCH METHODOLOGY

Research Methodology:

Recently the critical aspect of research, namely research methodology, has received little attention
h, particularly in the social sciences, involves an excessive amount of wor(i

As a result, much researc

spinning and quotes. As a result, a lot of research is pointless. In the context of planni
develgpment, it's worth noting that the importance of the study is determined by its pua]itmg a}? d
than 1t§ quantity. As a result, people involved in research must pay close attention toqcreat)'/ o
following suitable techniques throughout the research process to improve the quality of the r;?fa::}?

Although the process varies depending on the subject, the essential approach to research stays the

same.

What is Research?
Research is a voyage of discovery. Research may also be defined as a scientific and methodical

search for relevant information on a particular topic. Research is an art of scientific investigatio

According to Clifford Woody, in his own words «Research entails defining and redefining proi]emrsl.
formulating hypotheses 0f suggested solutions, collecting, organizing, and evaluating data, deducin ‘
d finally carefully testing the conclusions to determine if ti‘ley fit thi

and arriving at conclusions, an
formulating hypothesis”. The goal of the research is to find answers to problems via the use of
scientific processes. The maj ch is to uncover the truth that has been suppressed

or purpose of resear
and has yet to be uncovered. Why do people undertake research? Factors such as Government
curiosity about new

instructions, work conditions, things, desire to comprehend causal linkages
societal thinking and awakening, and other causes may also inspire (or push) people to conduct th;,

research.

Basic types of research are:

1. Descriptive VS Analytical:

Descriptive encompasses several types of surveys and fact-finding inquiries. The most important

goal of descriptive research is to describe the current condition of circumstances. The major feature
of this approach is that the researcher does not influence the variables; he can only describe what has
occurred or is currently occurring. These kinds of studies include attempts by researchers to discove

ble to control the variables. Survey methods of various typesr

the causes even though they are una

including comparative and correlational approaches, are used in descriptive research. Analytical

research, on the other hand, requires the researcher to evaluate facts or information that is alreada
y

accessible to produce a critical assessment of the material.
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2. Applied vs Fundamental:
Applied research tries to identify a solution to a problem that a society or an industrial/busi
usiness

Ofgani?ation is now confronting. "Pure’ or basic' research is defined as obtaining data f

gathering knowledge." Fundamental research is primarily focused on making bgro ada o the.sak-e of
and formulating theories. Fundamental research might include studies of natural 2}11 generalizations
mathematics. The main goal of applied research is to find a solution to an ufgemp :notf“ena or pure
whereas fundamental research aims to locate information that has a wide range 01;‘ - l;al Pmb]em’
thereby contributes to the previously structured body of scientific knowledge g applications and

3. Quantitative Vs Qualitative:
Quantitative research s centered on determining the quantity or amount of something. It can b d
. e use

to describe Phenomena that have a numerical value. Qualitative research, on the other hand, i
concerned with qualitative phenomena, such as those involving or about quality or kind Ir:l,thls
. e

behavioral sciences, where the goal is to identify the fundamental causes of human behavi
10T,

qualitative research is very significant. We may analyze the many elements that push individuals t
)

behave in a certain way or make them like or detest a certain thing through such research

4. Conceptual vs Empirical:
The term "conceptual research" refers to the study that is concerned with abstract ideas or theorie
S.

Philosophers and intellectuals commonly utilise it to build new concepts or reinterpret current

An empirical study, on the other hand, depends solely on experience or observation, t izn;s.
without concern for system of theory. When the proof is needed that some factors im,paZS o?hey
variables in some way, an empirical study is a method to go. Experiments and empirical research ar::
now often regarded as the strongest sources of evidence for a particular idea.

All other sorts of research are variants of one of more of the above-mentioned methodologies
dependent on the study's objective, the time it takes t0 complete it, the environment in which it i;

conducted, or some other relevant feature.

Primary data:
There are basic app

Quantitative research approach:
h includes the creation of qu

The quantitative approac
quantitative examination in a formal and disciplined manner.

Qualitative research approach:

The subjective assessment of attitudes, views, and behavior is central to the qualitative research

approach. In this case, research is based on the researcher's observations and impressions Suc;c
. a

method of study yields outcomes that are either non-quantitative or have not been submitted
rigorous quantitative analysis. Focus group interviews, projective approaches, and depth intervie“t,o
]

are often utilized methodologies.

Research Design:
wA research design is a me
while controlling variation."

roaches to data collections using primary methods:

antitative data that can be submitted to strict

thod. framework, or technique for obtaining an answer to a research topic
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Type of research design:
A descriptive research design was used for this project.

Research Instrument:
ring data was a questionnaire. To supplement the primary data and to

The instrument used for gathe
facilitate the process of drawing inference, secondary data was collected from published sources like

websites.

Primary data:
The questionnaire
find out how people fee

aimed at discovering the underlying motives and desire
. s. It was also desi
| or what they think about the topic. esigned to

Secondary data:
Articles on the basic rules, designs, cars, constructors, regulations and history of association

Formula-1 on the internet were the sources to the secondary data. The evolution of the sport along

with the achievements of different Formula-1 players were also derived from the articles that were

available on the internet.

Sample Design and Size:
In this research project, Descriptive and Applied research design is used. Judgment and convenience

sampling methods will be used to get information about people’s views and opinions. A structured
questionnaire is prepare dents is taken from the age category of 10 &

d and a sample of 100 respon
above, wherein respondents in the category 20-30 years of age contributed the most.

h large samples give more reliable results

Sampling Size:
ber of people to be surveyed. Thoug
on, the sample size was restricted to 100

It indicates the num
than small samples, due to constraints of time and locati
respondents.

The respondents belong to differ ions.

ent income groups and profess

Sampling Unit:
It defines the target population that W
In this study, the sampling unit is the

i1l be sampled i.e., it ansWers who is to be surveyed.

people all around India.

Tools and Techniques of Analysis
analyzed through the application of statistical techniques, such as

The data so far collected will be
pie charts and percentage method.
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CHAPTER 8: CONCLUSION

Formula 1 is a very intense and highly competitive sport. Formula 1 provides the most elite

form of Motor Racing at t

competition in any field. Technology,

he highest level possible. In Formula 1, there is no dearth of
Data Management, Sports Administration, Operations

Logistics, Engineering, Aerodynamics are all extremely key to the successful functioning of

Formula 1.

Formula 1 races span out throughout an entire year. They travel all round the world to conduct

f top quality. Constructors who are already very reputed in the global automobile
Ferrari, Mercedes, McLaren, Aston Martin,

races O
industry have their own team in Formula 1.

Renault to name a few. There are other teams as well who have adapted to the racing

fraternity and made their team and cars as competitive as possible to head-to-head with the

other giants in thesport.

This study shows the level of technicality that is prevalent in Formula 1. Every team is

ly trying to redefine their machinery (their Formula 1 car) to make it better than that

constant
petitor’s. Though Ferrari and Mercedes are 0ne of the most successful Constructors

of the com
Constructors are not far behind and the level of

in Formula 1, this study shows that the other

n is on the rise. All the Constructors try to do everything possible to get ahead of

competitio
1 World Constructors Championship.

their competitors and win the prestigious Formula
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CHAPTER 9: RECOMMENDATION

This study of Constructors in Formula 1 has a lot of scope for research. This research provided

a significant amount of learning in research, collection and identifying primary and secondary

data relevant to the study and structuring a report.

This topic can be used for extensive and critical research by anyone else interested in Formula
1. If more data was available, a much closer perspective can be taken at each Constructor in

Formula 1. If the study was more technical oriented, getting in touch with someone with

expertise in Motorsport can be very useful and can make the study more authentic and detailed.

At an undergraduate level, this research work has been very useful and has helped me go much

deeper into analyzing data and information related to Formula 1 and has also provided me

with  basic knowledge of how a research  report should be structured.
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QUESTIONNAIRE

NAME

AGE

How long have you been following Formula-1?

a. Lessthan a year

b. 1-2 Years

c. 2-5Years

d. More than 5 Years

Which Constructor téam do you support in Formula-1?

Petronas Mercedes-AMG
Red Bull

Haas

Scuderia Ferrari
McLaren

Alfa Romeo

Aston Martin

Alpine

you believe is the strongest in Formula-1?

Which constructor team do

a. Red Bull

b. Scuderia Ferrari

¢. Haas

d. Other

What cha do you believe Formula 1 should make to level the playing field and
nges

i ?
increase competition amons constructors:

a. Introduce a cost cap for all team
- ign
b. Introduce a standardized ¢&f desig -

. S m
¢ Change the way revenue 18 dlStI‘lbuted a

. a Formula-1 team?
How important do you think strategy 15 in the success of
Xtr .
Om:mely important
of tha_‘ important
ot *1Y important
all important

Y
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8. H , '
ow do you think Mercedes AMG's race strategy compares to other constructor teams?

a. They are the best
They are among the best

b.
c. They are average
d. They are less effective than the others

9. How do you think Mercedes AMG compares to other constructor teams in terms of it
its

engineering and technology?
a. They are the best
b. They are among the best
c. They are average in terms of engineering and technology
d. They are less advanced than the others
10. How do you think Mercedes AM
Ho B ovelopment o G compares to other constructor teams in terms of its
a. They are the best
They are among the best

b.
¢. They are average in this aspect
4. They are less effective than the others
11. How do you rate the performance of Mercedes AMG's drivers, Lewis Hamilton and
’ an

Valtteri Bottas, in the 2021 season?

a. Excellent
b. Good

c. Average
d. Poor

12. Do you think Mercedes' success in Formula 1 can be attributed solely to their budget and
an

resources?
a. Yes

b. No

c. Maybe

13. In your opinion, what makes Mercedes stand out as a constructor in Formula 1?

a. Their Engineering
b. Their Teamwork
c. Their Strategy
. w : . o ‘
14 ::r:) z;tllliaolla;mon, hat areas could Mercedes improve in to maintain their dominance in
a. Car Performance
b. Driver Performance

¢ Strategy

d. [nnovation
Page 101 of 102




15.

16.

17.

18.

19.

20.

21.
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How do you think Mercedes' s i
uccess in Formula 1 has impact
a. It has made the sport more competitive pacted the sport overal?
b. It has made the sport less competitive
c. It has made no impact on the sport

Do you think Mercedes' dominance in Formula 1 Ve i
Doy, a 1 has had a negative impact on the sport?
b. No

c. Maybe

In your opinion, what has been the key to Mercedes AMG's success in Formula 1?

a. High Level of investment and resources
b. Superior engineering and technology

c. Strong leadership and management

4 Exceptional Drivers

How do you rate Mercedes' overall performance compared to their performance in the

recent seasons?
Improved
Stayed the same
Declined

How do you think Mercedes compares to other constructors in terms of innovation?

They are the most innovative

b. They are among the most innovative

c. They are average in terms of innovation
d

a.

They are less innovative than other constructors

ich constructor team is most likely to challenge Mercedes' dominanc
e

In your opinion, wh
in the near future?

Red Bull Racing
b. Scuderia Ferrari
c. Haas
d. Other

®

How important do you think the role of drivers is in the success of a Formula 1

constructor team?

a. Very Important

b Somewhat Important
Not Very Important

C.
4 Not Atall Important
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