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INTRODUÇÃO 

 

Este instrumento informático procura facilitar caso se deseje implementar algumas 

das sugestões do relatório, quer fornecendo argumentos para serem utilizados junto 

dos parceiros sociais (governo e sindicatos), quer através de ferramentas para passar à 

prática. 

 

Assim ele está organizado em termos de perguntas/temas e respostas, contendo estas 

um ou mais de quatro elementos: 

1) Texto; 

2) Quadros especialmente preparados; 

3) Páginas retiradas de documentos estrangeiros; e 

4) Documentos de trabalho completos sempre que tal se justifique. 
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NUCOR 

 

Motivating Steel Workers Works: The Case of Nucor 

Manufacturing steel is not a glamorous job. The industry is beset by many 

problems, and more than 40 steel manufacturers have filed for bankruptcy in recent 

years. Most young employees do not view working at a steel mill as their dream job. 

Yet, one company distinguished itself from all the rest by remaining profitable for over 

130 quarters and by providing an over 350% return on investment (ROI) to 

shareholders. The company is clearly doing well by every financial metric available and 

is the most profitable in its industry. 

 

How do they achieve these amazing results? For one thing, every one of Nucor 

Corporation’s (NYSE: NUE) 12,000 employees acts like an owner of the company. 

Employees are encouraged to fix the things they see as wrong and have real power on 

their jobs. When there is a breakdown in a plant, a supervisor does not have to ask 

employees to work overtime; employees volunteer for it. In fact, the company is 

famous for its decentralized structure and for pushing authority and responsibility 

down to lower levels in the hierarchy. Tasks that previously belonged to management 

are performed by line workers. Management listens to lower level employees and 

routinely implements their new ideas. 

 

The reward system in place at Nucor is also unique, and its employees may be the 

highest paid steelworkers in the world. In 2005, the average Nucor employee earned 

$79,000, followed by a $2,000 bonus decided by the company’s annual earnings and 

$18,000 in the form of profit sharing. At the same time, a large percentage of these 
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earnings are based on performance. People have the opportunity to earn a lot of 

money if the company is doing well, and there is no upward limit to how much they 

can make. However, they will do much worse than their counterparts in other mills if 

the company does poorly. Thus, it is to everyone’s advantage to help the company 

perform well. The same incentive system exists at all levels of the company. CEO pay is 

clearly tied to corporate performance. The incentive system penalizes low performers 

while increasing commitment to the company as well as to high performance. 

 

Nucor’s formula for success seems simple: align company goals with employee 

goals and give employees real power to make things happen. The results seem to work 

for the company and its employees. Evidence of this successful method is that the 

company has one of the lowest employee turnover rates in the industry and remains 

one of the few remaining nonunionized environments in manufacturing. Nucor is the 

largest U.S. minimill and steel scrap recycler. 

 

Case written by [citation redacted per publisher request]. Based on information from Byrnes, 

N., & Arndt, M. (2006, May 1). The art of motivation. BusinessWeek. Retrieved April 30, 2010, 

from http://www.businessweek.com/magazine/content/06_18/b3982075.htm; Foust, D. 

(2008, April 7). The best performers of 2008. BusinessWeek. Retrieved April 30, 2010, 

from http://www.businessweek.com/magazine/toc/08_14/B4078bw50.htm?chan=magazine+

channel_top+stories; Jennings, J. (2003). Ways to really motivate people: Authenticity is a huge 

hit with Gen X and Y. The Secured Lender, 59, 62–70; Marks, S. J. (2001). Incentives that really 

reward and motivate. Workforce, 80, 108–114. 

Source: 

https://saylordotorg.github.io/text_organizational-behavior-v1.1/s10-01-motivating-steel-wor

kers-works.html 

 

  

https://saylordotorg.github.io/text_organizational-behavior-v1.1/s10-01-motivating-steel-workers-works.html
https://saylordotorg.github.io/text_organizational-behavior-v1.1/s10-01-motivating-steel-workers-works.html
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How Nucor Steel Rewards Performance and Productivity 

 

by Gregory P. Smith 

Last Updated: Feb 21, 2014 

Would you believe that one of the few remaining steel companies in the U.S. has 

not laid off any employees in the last 28 years? Read how Nucor Steel's unique way of 

linking performance with productivity and simple employee relations policy has helped 

it meet its goals. 

Nucor Steel, with 7000 non-union employees and nearly $4.5 billion in sales, is one 

of the few remaining steel companies in the U.S. to remain competitive in its industry. 

It focuses on two clear goals: building steel manufacturing facilities economically, and 

operating the facilities productively. 

 To achieve these goals, Nucor has streamlined and decentralized management 

and allows each plant to operate as independent business units. Only four layers of 

management exist: Chairman, Vice Chairman and President; Vice President-General 

Manager; Department Managers; supervisor/Professional; and hourly employees. Only 

22 employees eight managers and 14 administrative employees work in the corporate 

headquarters. Senior executives do not have company cars, dining rooms, executive 

parking spaces or corporate jets. Everyone from the janitors to the CEO has the same 

basic but generous benefits plan. 

Nucor’s employee relations philosophy is simple and effective: 

1. Employees should have the opportunity to earn according their productivity. 

2. If employees do their job well today, they should have a job tomorrow. (They 

haven’t laid off employees in 28 years.) 
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3. Employees have a right to be treated fairly. The company listens to employees 

through crew meetings, department meetings, shop dinners and employee 

surveys. 

4. Employees must have an avenue of appeal if they believe they have been 

treated unfairly. This complaint procedure allows employees to carry their 

complaints to the President of the company. 

 Nucor backs up its philosophy with a unique pay-for-performance compensation 

system. Salaried employees receive 0 to 25 percent of their salary based on the Return 

on Assets (ROA) of their plant. Employees earn money based on their individual 

productivity. While employees are paid a lower than industry average hourly rate, they 

qualify for an exceptional performance bonus if they exceed hourly quotas. For 

example, the steel industry average says an individual should be able to straighten 10 

tons of steel an hour. Nucor’s goal is to straighten 8 tons an hour. Employees get an 

additional 5 percent bonus for every ton over 8 tons they can straighten. They typically 

average 35 to 40 tons an hour. However, if they are late to work they lose their bonus 

for the day. And if they miss a day of work during the week they lose their bonus for 

the entire week. 

 

Department Managers also have base salaries that are lower than what other 

plants pay. But they qualify for an annual bonus based on their plant’s ROA that varies 

from 0 to 82 percent of their salary. They get an additional bonus based on the weekly 

production of their crews of 100 to 200 percent of base salary. 

 

Senior officers have one compensation system. They do not get profit sharing, 

pensions, bonuses or retirement plans, and their base salaries are also set below 

industry averages. They receive one annual bonus based on the return of shareholders 

equity above certain minimum earnings. Paid 60 percent in stock and 40 percent in 

cash, the bonus ranges from 0 to several hundred percent of salary. 
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This unique way of rewarding productivity keeps Nucor’s productivity high and its 

absenteeism at a low 1 to 1.5 percent a year. Employees see a direct correlation 

between what they do and their paychecks a major incentive, and a key strength of the 

program. In fact, this program prompts such high performance that employees were 

refusing to take time off. The company began forcing them to take time off by giving 

employees four extra days off a year. Even so, only half their employees use their four 

extra days! 

 

About Author:  

Greg new photoGreg Smith's cutting-edge keynotes, consulting and training programs 

have helped businesses accelerate organizational performance, reduce turnover, 

increase sales, hire better people and deliver better customer service.  As President 

and Lead Navigator of Chart Your Course International he has implemented 

professional development programs for thousands of organizations globally. He has 

authored nine informative books including his latest book Fired Up! Leading Your 

Organization to Achieve Exceptional Results.  He lives in Conyers, Georgia.  Sign up 

for his free Navigator Newsletter by visiting http://www.ChartCourse.com or call (770) 

860-9464. 
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100-Percent Bonuses Mean High Pay — Plus Low Labor Costs 

by Susan MarksJune 6, 2001 

At Nucor Corp., a share-the-wealth approach also has been a success. Based 

inCharlotte, North Carolina, the steel producer had a record $4.6 billion inrevenues last 

year. It employs 8,000 people at 22 plants in nine states, andranks among the Fortune 

500. 

Large Company 

Name: Nucor Corp. 

Location: Charlotte, North Carolina 

Type of business: largest steel producer in the United States 

Number of Employees: 8,000 

    The company pays much lower base wages — sometimes half of what the 

competition pays hourly workers — then uses weekly bonus cash payouts as an 

incentive. And they are not small amounts, either. Employees can earn 100 percent, 

200 percent, and more of their regular hourly wage, with no cap, according to the 

amount of quality steel produced by, or passed through, a work team on a shift. 

    It’s a production-driven system that wouldn’t work for everyone. For non-union 

Nucor, however, it has worked since the 1960s, says James M. Coblin, vice president of 

human resources. “We have the highest productivity of any steel mill in the United 

States in terms of tons per employee or tons per hour. We have the highest-paid 

steelworkers on earth, and we have arguably among the lowest labor costs per ton 

produced. So that’s pretty phenomenal if you can have the highest-paid employees but 

the lowest labor cost.” 
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    The secret to motivating people is money, he says.”If you give a bonus to 

somebody of 15 percent, of course they like it, or20 percent, even 25 percent, of 

course they love it. But if you give them a bonus of 100 percent, you get their attention 

big-time, and when they start seeing 150 percent bonus or 160 percent bonus, they 

are focused on that bonus.And when they know it’s not going to be changed, like 

ratcheting up the base when they really start producing or putting a ceiling on it … they 

catch fire.” 

    The average pay in the year 2000 for Nucor’s steel mill employees was about 

$63,000, and many of those people were high school graduates living in small towns 

like Darlington, South Carolina; Jewitt, Texas; and Waterloo, Indiana, very small 

communities where a dollar goes a long way, Coblin says. 

    In good times, when business is booming, every employee –from a receptionist to 

the CEO — shares in profits. Conversely, during down times there’s sharing, too. The 

company doesn’t lay off employees, but shuts down its production lines for one or two 

days a week. Salaried executives still work, but hourly employees aren’t required to. 

About 80 percent of Nucor’s employees are on this production-incentive plan. Other 

employees also have performance-based compensation: 

 

Department managers earn annual incentive bonuses based primarily on the 

percentage of net income to dollars of assets employed for their divisions. These 

bonuses can be as much as 80 percent of a department manager’s base pay. 

Professional and clerical employees not on other plans earn bonuses based on their 

division’s net income return on assets. 

    Senior officers earn lower base salaries, with there mainder of their compensation 

based on Nucor’s annual overall percentage of net income to stockholder’s equity, 

which is paid out in cash and stock. 

    Coblin says the Nucor system is about giving high wages to average people for 

outstanding production, and about giving responsibility and authority to lower-level 
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employees. It’s the worker who drives production — and the bottom line — not the 

executives. That can be a tough concept for authoritative managers and companies to 

grasp. 

    Another key to Nucor’s success is the simplicity of its incentive system, Coblin 

says. If every employee can understand and see how an incentive plan affects him 

each week, then it can succeed. If not, it won’t work in the long term. 

    Beyond its bonus structure, Nucor also rewards employees with free dinners, 

jackets, and hats for outstanding production or safety records broken. Service awards 

are handed out every five years. Employees receive one share of stock for every year 

at Nucor. Workers are essential to the company’s success, and are stockholders. 

    It’s that ownership connection that is key to employee performance, NAM’s Eisen 

adds. She calls Nucor an extraordinary company.”They are using cash to incent. Other 

companies use benefits to incent. Who is the winner? I think you have to look at your 

own workforce.” 

 

Nucor’s Reward System 

All employees at steel giant Nucor are covered by one of four performance-related 

compensation systems. Each of the plans relate to specific goals and targets depending 

on the job. Nucor also periodically has issued an extraordinary bonus to all employees, 

except officers, in years of particularly strong company performance. This bonus has 

been as high as $800 for each employee.  

 

The four ongoing bonus plans include: 

Production Incentive Plan: Operating and maintenance employees and supervisors at 

the facilities are paid weekly bonuses based on the productivity of their work group. 

The rate is calculated based on the capabilities of the equipment employed, and no 
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bonus is paid if the equipment is not operating. In general, the production incentive 

bonus can average from 80 to 150 percent of an employee’s base pay. The vast 

majority of the company’s employees are covered under this plan. 

 

Department Manager Incentive Plan: Department managers earn annual incentive 

bonuses based primarily on the percentage of net income to dollars of assets 

employed for their division. These bonuses can be as much as 80 percent of a 

department manager’s base pay. 

 

Professional and Clerical Bonus Plan: This bonus is paid to employees who are not on 

the production or department manager plan and is based on the division’s net income 

return on assets. 

 

Senior Officers Incentive Plan: Nucor’s senior officers do not have employment 

contracts. They do not participate in any pension, discretionary bonus, or retirement 

plans. Their base salaries are set lower than what executives receive in comparable 

companies. The remainder of their compensation is based on Nucor’s annual overall 

percentage of net income to stockholder’s equity and is paid out in cash and stock. 

 

Workforce, June 2001, pp. 112-114  
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ArcelorMittal 

Our equity incentive plans 

The Restricted Share Unit plan (RSU plan) and the Performance Share Unit plan (PSU 

plan), adopted at the annual shareholders’ meeting on 10 May 2011, are designed to 

enhance the long-term performance of the company and to retain key employees. 

Yearly grants under the RSU plan and the PSU plan are subject to the approval of the 

annual general meeting of shareholders. The two plans are intended to complete 

ArcelorMittal’s existing programme of annual performance-related bonuses, the 

reward system for short-term performance and achievements. Before 2011 equity 

incentives were in the form of stock options as described further below. 

 

Both plans are intended to promote the alignment of interests between the company’s 

shareholders and eligible employees by allowing them to participate in the success of 

the company. 

 

Restricted Share Unit (RSU) plan 

The RSU plan provides a retention incentive to eligible employees. 

Awards made under the RSU plan are subject to ‘cliff vesting’ after three years, 

contingent upon the continued active employment of the employee with the 

ArcelorMittal group. The RSU plan is targeted at the 500 to 700 most senior managers 

across the ArcelorMittal group. 

In 2016 no RSU were granted under this plan. 
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Performance Share Unit (PSU) plan 

The PSU plan’s main objective is to be an effective performance-enhancing scheme 

based on the employee’s contribution to the achievement of the company’s strategy. 

Awards made under the PSU plan will be subject to the fulfillment of performance 

criteria over a three-year period from the date of award. 

The allocation of long term incentives is reviewed by the board of directors’ 

appointments, remuneration and corporate governance committee, comprised of 

three independent directors, which makes a recommendation to the full board of 

directors. The committee also decides the criteria for granting PSUs and makes its 

recommendation to the board of directors. The criteria are based on the principle of 

rewarding for performance upon the achievement of clear and measurable metrics for 

shareholder value creation. 

 

Global Stock Option Plan 

Before the general shareholders’ meeting adopted the RSU-PSU proposal in May 2011, 

ArcelorMittal’s equity based incentive plan took the form of a stock option plan called 

the Global Stock Option Plan. 

The overall cap on stock options available for grant during any one-year period was 

approved yearly by the shareholders at the annual general meeting. The main 

differences between stock options and RSUs and PSUs are the following: 

the stock options vest in tranches of one-third of the grant per year within three years 

of the date of the grantthe eligible employee pays an exercise price in order to 

exercise a stock option, which is not the case for RSUs and PSUs. 
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The number of RSUs-PSUs that may be allocated to an eligible employee will be 

proportionately smaller than the number of stock options that would have been 

allocated to the employee. Information about historical stock option grants is available 

in ArcelorMittal’s statutory annual reports and annual report on Form 20-F. The stock 

options awarded most recently (in 2010) are scheduled to expire in 2020. 

 

Stock options information system (Restricted access) 

Source: 

https://corporate.arcelormittal.com/investors/corporate-governance/equity-incentive

-plans 
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Agreement between ArcelorMittal USA and the United Steel Paper and Forestry, Rubber, 

Manufacturing, Energy, Allied Industrial and Service Workers International Union 
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Article One - Agreement 
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Article Nine - Economic Opportunity 
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2. Os quatro elementos a considerar na 

implementação de qualquer plano de 

incentivos: a quem; porquê; o quê; e como 

 

 

 

 

Resumo 

Os quatro elementos a considerar em todo e qualquer plano de incentivos são: 

- A quem; 

- Porquê; 

- O quê; 

- Como. 

 

O documento em anexo analisa em detalhe: vantagens, sistemas individuais e de 

grupo, fabris, vendas e serviços, objectivos de lucro, custo, produtividade, qualidade, 

satisfação do cliente, etc. 
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Os Quatro Elementos 

A quem 
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Why pay them on results? 
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Performance pay for hourly workers and salaried 
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3. O caso dinamarquês: componentes da 

remuneração 

 

 

 

Resumo 

 

No caso dinamarquês a remuneração é composta por quatro partes: 

 

- Basic wage; 

- Merit pay; 

- Payment by results; e 

- Job based pay; 

 

Tal como descrito no documento a seguir. 
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4. Implementando o modelo dinamarquês  
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Input to local agreement 
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5. Exemplo de um sistema muito simples: 

SSAB 

 

 

 

 

 

 

Resumo 

 

A empresa sueca SSAB tem um sistema de incentivos muito simples: anualmente é 

fixado o intervalo (mínimo e máximo) de lucro acima do qual são distribuídos 

prémios em igual montante a todos os empregados. 
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SSAB, Sweden: Make work pay – make work attractive 

28 October 2009 

Observatory: EurWORK 

 

SSAB is a major steel company in Sweden. For over ten years, a profit-sharing 

scheme has been in operation in the company, whereby profit above the goals set by 

the board is shared among employees. All employees receive the same amount. The 

shared profit can either be taken in cash or be paid into a pension fund. 

 

Organisational background 

SSAB is a leading producer of high-strength sheet steel and steel plate. The 

company was formed as a merger of several Swedish steel mills during a crisis in the 

steel industry in 1978. SSAB consists of a headquarters company and four subsidiary 

companies. The SSAB group has developed from a standard steel producer into a 

producer of more specialised steel products. The group has an income of almost 2.7 

billion euro and has 8,400 employees worldwide, with 8,000 in Sweden. 

 

SSAB is listed on the Stockholm stock exchange. Industrial relations are 

cooperative. SSAB is a member of the steel industry employer organisation and union 

density is high: 90% for blue-collar employees and 80% for white-collar employees. The 

economic performance of the company is highly dependent on the world market. 

 

https://www.eurofound.europa.eu/default/observatories/eurwork
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Description of the initiative 

The profit-sharing scheme in SSAB was introduced in 1994, as an initiative by the 

management. The view of the management was that employees should be rewarded 

when the company is profitable. It was also expected that a profit-sharing scheme 

would contribute to company morale and loyalty. 

 

The part of the profit that is shared among the employees is based both on a 

calculation and on a decision by the company board of directors. The calculation is 

based on the profit goals set by the board on company capital and on total capital. 

When these goals are met, a portion of the remaining profit is set aside for the 

employees. There is an upper limit, calculated on a per employee basis. The maximum 

profit per employee has, for some years, been 2,580 euro but in 2006 was raised to 

3,225 euro. 

 

The sum set aside for profit-sharing is paid into a fund and invested in prime 

shares (including SSAB shares). After three-and-a-half years, the money is paid to the 

eligible employees. 

 

Eligible employees are employees who are in permanent employment and are still 

with the company at the time of the shareholders’ annual meeting the year after the 

profit was made. All permanent employees receive the same amount. Part-time 

permanent employees get a share of the profit in relation to their working time. 

 

The reason for the delay in paying the profit-share has to do with the Swedish tax 

system. By delaying the pay-out, wage tax is reduced by about 10%. 
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The money set aside for profit-sharing is invested in public shares including SSAB 

shares. This is done by a board of six persons, two nominated by management and 

four nominated by the local trades unions. This practice means that the actual sum 

paid to the employees differs from the sum originally set aside for the purpose. 

 

The employees can receive their share of the profit in cash as an ‘extra salary’ or 

they can invest it in a personal pension fund. If the money is placed in a pension fund, 

the tax is postponed until they retire. It is not known how many employees take their 

share in cash and how many put it in a pension fund. This is a choice made by each 

employee every year. 

 

There are no formal links between the wage-setting system of SSAB and the 

profit-sharing scheme. The trade union representative emphasises that the 

profit-sharing bears no relation to the wage system, and management shares this view. 

Wages at SSAB follow the industry agreement for the steel industry. There has never 

been any attempt to measure the effects of the profit-sharing scheme. There are 

regular attitude surveys conducted in the company but they have never been linked to 

the profit-sharing scheme. Personnel turnover is low, which is to be expected as the 

main SSAB mills are located in small communities, where SSAB is a large and dominant 

employer. 

 

Dividends to the employees from the profit-sharing scheme at SSAB have varied 

over the years. One year there was no dividend and in other years the dividend 

reached the set maximum. The maximum equals at least one month’s salary for the 

majority of employees. The majority of employees in SSAB are on monthly salaries. 

There are no piece-rate payment systems. In one of the mills, Oxelösund, there is a 

bonus scheme in operation. The scheme is based on productivity and on factors 

related to the environment. This scheme results in a small amount of extra pay. 
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Analysis 

Profit-sharing schemes are not very common in Sweden, and the majority are 

short-lived. Schemes that have been maintained for longer periods are generally found 

in larger corporations. SSAB’s is an example of a scheme that has been in use for over 

ten years and is still popular with management and employees. The method of 

calculating the portion for the employees gives the shareholder’s representatives 

control over the scheme. 

 

The scheme cannot be expected to have any noticeable effect on the daily efforts 

by the employees. The scheme, however, is seen by the employees as ‘fair’ in the 

sense that when the profits go up they get a share, and when the company has a loss 

salaries are not affected. The option to place the individual profit share into a pension 

fund is an additional element to strengthen the long-term relationship with the 

employees. 

 

The practise of using the shared profits to buy shares, and the delay of over three 

years from the year the money was earned to when it is paid out can undermine the 

motivational aspects of the scheme. It is a common view of the management and the 

local trade union representative; however, that the scheme is popular among the 

employees and that is does contribute to company loyalty and morale. 

 

Exemplary and contextual factors 

Profit-sharing is not very common in Sweden. The discussion on employee pay is 

concentrated on individual pay-setting schemes. The SSAB case is an example of a 

scheme that exists among a handful of major corporations in Sweden. The scheme is 

designed to give a share of the profit during good years to the employees. This 
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arrangement is seen as fair, but is not designed to influence how the employees carry 

out their daily work. The profit-sharing scheme at SSAB has been in operation for a 

long time and is seen as an element in building company loyalty and morale. 

 

Olle Hammarström, National Institute for Working Life, Stockholm 

https://www.eurofound.europa.eu/observatories/eurwork/case-studies/attractive-workplace-for-all/ssab-sweden-

make-work-pay-make-work-attractive 

Fonte: Site da empresa SSAB (25/3/2020) 

 

High-performing organization 

A high-performing organization is one of the key elements in SSAB's strategy and 

an essential enabler for achieving the company’s ambitious strategic targets. An 

operating model built on decentralized responsibilities and entrepreneurship are 

fundamental to the success of SSAB. 

 

There are three main priorities toward achieving a high-performing organization: 

i. Improve safety with the focus to be the safest steel company in the world 

ii. Enhance productivity by continuous improvements 

iii. Strengthen the performance culture  

  

Enhance productivity by continuous improvements 

SSAB One – our shared management philosophy 

SSAB One is our common management philosophy. It encompasses SSAB’s vision, 

values and principles, which together give a direction and framework for the company. 

The word ‘’management’’ does not mean the philosophy is exclusive to managers; 

https://www.eurofound.europa.eu/observatories/eurwork/case-studies/attractive-workplace-for-all/ssab-sweden-make-work-pay-make-work-attractive
https://www.eurofound.europa.eu/observatories/eurwork/case-studies/attractive-workplace-for-all/ssab-sweden-make-work-pay-make-work-attractive
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SSAB One is relevant to each and every SSAB employee. Only when all employees 

understand our management philosophy can we successfully involve everyone in 

SSAB’s development efforts. SSAB One provides us with a common framework and 

language across different parts of our company.  

 

SSAB One serves as a common denominator for our improvement structure at 

SSAB. We will succeed by ensuring we have an understanding of SSAB One and the 

company’s vision as our common purpose, living the values as standards for our 

convictions and behavior, and using our principles as the rationale to achieve our 

fundamental goals. 

SSAB One has two objectives: 

1. Improve our flows based on customer demand 

2. Involve and engage all employees in continuous improvement 

Principles: 

Normal state: We can only improve if we have defined and visualized our “normal 

state” in terms of safety, quality and efficiency. By recognizing our normal state, we 

can easily recognize deviations and act upon them  

Right from me: Each of us ensures that we get things right the first time round. Errors 

are prevented from progressing in the production flow. We have a systematic way of 

dealing with deviations and errors and learning from them 

Learn and improve: Development is part of everyone’s daily work. Managers coach 

their teams and give all employees the opportunity to contribute with their knowledge 

and commitment 

Customer demand driven: We understand our customers’ needs and focus on 

improving all the activities that create value for customers 

  



 

VS   

 

 

  

Vasconcellos e Sá Associates, S.A. 

210 

 

ASSOCIAÇÃO NACIONAL DAS EMPRESAS 

METALÚRGICAS E ELECTROMECÂNICAS 

Strengthen the performance culture 

Talent and competence sourcing 

The whole industry is challenged to attract and retain skilled employees and strong 

leaders. SSAB works systematically to identify and meet demand for critical 

competencies .The following activities are just some of the things we do to attract and 

retain core talent: 

a) Host individual performance dialogs with every employee, as well as annual 

dialogs with leaders of our businesses 

b) Identify critical sources of competence, such as schools and universities 

c) Work with other industries in areas where we have overlap in our recruitment 

demands 

d) Provide development opportunities for employees at all levels of the 

organization 

e) Conduct annual succession planning  

 

Engaging SSAB employees for performance toward goals 

Aligning individual performance with SSAB’s strategic direction is a central 

element in being a high-performing organization. Employee engagement, clearly 

defined objectives and performance expectations, as well as feedback, are key 

enablers to effectively achieve results.  

 

SSAB strives for broad awareness of our annual business strategy from all 

employees. By ensuring all employees understand our strategy, we can ensure that 

each team and each employee is aligning their efforts toward the same unified goals. 

SSAB’s management philosophy, SSAB One, provides the framework for continuous 

improvement and performance excellence. Structured performance dialogs between 
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employees and their manager are used to define objectives, follow up on results, 

provide mutual feedback, discuss the workplace safety and atmosphere, and to plan 

future performance and individual development. 

 

SSAB continuously reviews and aligns reward structures to ensure performance 

management processes are effectively supported. Our employee and manager criteria 

are important elements to exemplify good performance. Matching potential 

candidates with development opportunities at different levels in the organization is 

important for developing a high-performing organization. 

 

Diversity promotes performance 

Our success depends heavily on the competence and engagement of our 

employees. SSAB operates globally, and has approximately 15,000 employees from 

diverse demographic backgrounds in more than 50 countries. Leveraging this diversity 

is a prerequisite to providing a superior customer experience. SSAB strives for an 

inclusive leadership and corporate culture, meaning that employees feel a sense of 

belonging and have equal opportunities to contribute and succeed.  

 

The steel industry is traditionally male-dominated, and SSAB is no exception. SSAB 

believes that improving gender balance will positively contribute to the performance 

and safety culture and make SSAB more responsive to customer needs. SSAB has a 

long-term goal of increasing the presence of female employees across the company. 

Women in top management positions serve as important role models for others, which 

drives further development. In 2015, SSAB launched a diversity target aiming to have 

women in 30% of the top management positions in the company by the end of 2019.  

 



 

VS   

 

 

  

Vasconcellos e Sá Associates, S.A. 

212 

 

ASSOCIAÇÃO NACIONAL DAS EMPRESAS 

METALÚRGICAS E ELECTROMECÂNICAS 

 SSAB has a number of initiatives and tools to raise awareness and further promote 

diversity and inclusion in the company. Here are a few examples of additional 

efforts to support this process: 

 Developing a high-level in-house mentoring program, where SSAB´s Group 

Executive Committee members serve as mentors for female mentees. The 

program was successfully initiated in 2016. The mentoring program is a mutual 

learning experience for both mentors and mentees, through challenging each 

other, exchanging experiences, broadening perspectives and building networks 

across the organization 

 Actively promote diversity when recruiting to management and specialist 

positions, as well as our strategic development programs, such as the Technical 

Development program and Business Development program 

 Conduct an employee survey every second year 

 Collaborate with other companies and authorities. As an example, in several 

locations across Sweden, SSAB partners with local municipalities to create 

internships for people with diverse backgrounds, including those from outside of 

the country. This provides participants an opportunity to gain experience in the 

labor market in Sweden and to build on their Swedish language skills, at the same 

time as giving SSAB an opportunity to find new competence needed  

 Participate in external strategic initiatives such as Female Leader Engineer 

(Sweden), Women in Tech (Finland) and Association of Women in the Metal 

Industries (Americas) 
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Strengthen leadership capabilities and employee engagement 

Leadership development 

A strong leadership pipeline is not only a requirement for a high-performing 

organization, but also a strategic choice for SSAB. Leaders are instrumental in 

delivering results, establishing an inclusive culture and managing change. SSAB works 

to ensure that internal leadership talents are identified and systematically 

developed.  Leadership development is aligned with SSAB One, our management 

philosophy. 

 

Employee engagement 

SSAB conducts employee engagement surveys to give employees an opportunity 

to voice their views on topics related to their working situation. The surveys help 

analyze the drivers of employee engagement and capture improvement opportunities 

which contribute to leadership, high performance and engagement. The survey results 

are utilized at all organizational levels, starting with the Group Executive Committee. 

During 2016, we utilized the survey results to improve the annual performance 

process. Many production teams have improved how they discuss and manage 

intra-team conflict based on their own results and continually challenge the way we 

work. Each manager is responsible for improvement planning, executing and following 

up with his or her team based on the results of the survey. The results are published in 

the GRI report. 

 

https://www.ssab.com/company/sustainability/responsible-partner/high-performing-organization 

 

 

 

https://www.ssab.com/company/sustainability/responsible-partner/high-performing-organization
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6. Exemplo de aplicação numa empresa de 

utilities 

 

 

 

 

 

Resumo 

 

A empresa dinamarquesa Skanderborg serve os municípios na água de 

abastecimento e águas residuais. 
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Skanderborg utilities 
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Why new pay system in Skandergorg Supply? 
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Getting started with the new salary system 
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7. Produtividade: como medir 

 

 

 

 

 

 

Medida 
Objectiva 

Simples  (KISS: Keep It Short and Simple) 
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8. Tempo de entrega: medição 
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9.  
 

Qualidade: quantificação 



 

VS   

 

 

  

Vasconcellos e Sá Associates, S.A. 

246 

 

ASSOCIAÇÃO NACIONAL DAS EMPRESAS 

METALÚRGICAS E ELECTROMECÂNICAS 

 

 

 

 

 

 

 

 

 

 

 

 

9. Qualidade: quantificação 
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10. Lucro: sistema baseado no desempenho 

de toda a empresa 
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11. Redução de custos: exemplo 
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12. Multiobjectivos: produtividade, qualidade 

e serviço 
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13. Vendedores: sistema de incentivos 
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14. Serviço: como incentivar 
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15. Sazonalidade: programas para estas 

empresas 

 

Resumo 

 

Samson Agro, dedicando-se a maquinaria agrícola e semelhantes, tem vendas 

sazonais sendo uma parte significativa dedicada à exportação. 
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Samson Agro: New pay system 
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16. Empresas que trabalham em regime de 

encomendas: métodos  
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17. Tipologia de objectivos em função do tipo 

de tecnologia e necessidade 

 

 

Resumo 

 

O quadro em baixo resume os objectivos mais frequentes em função do tipo de 

tecnologia (unitária significa só uma encomenda) e as necessidades impostas pelo 

trabalho e passado: rapidez; custo; qualidade; globais. 
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18. As três fases de implementação 
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19. Ultrapassando objecções dos sindicatos  

 

 

Resumo 

Os capítulos sobre incentivos, contratação colectiva e a conclusão do documento 

contêm algumas práticas estrangeiras para ultrapassar eventuais objecções dos 

sindicatos. 

 

Elas são listadas seguidamente e baseiam-se nos seguintes factos: 

 

Primeiro: o sindicato italiano tem uma forte influência marxista e o sindicato 

austríaco tem uma forte influência trabalhista; 

 

Segundo: os sindicatos nórdicos (suecos e dinamarqueses) possuem também 

uma substancial tradição trabalhista; 

 

Terceiro: não obstante o de cima, todos participam de um modo generalizado 

em programas conjuntos com a gestão: de incentivos, organização e métodos, 

task forces para aumento de produtividade, inovações a nível da contratação 

colectiva, etc. 

 

Quarto: sendo a razão que a gestão os persuadiu de que a cooperação é no seu 

(deles) interesse dado que “antes de comer o bolo, há que cozinhá-lo” (citação de 

um entrevistado). 

 

Eis algumas práticas indicadas pelos entrevistados que facilitam ultrapassar as 

objecções dos sindicatos. 
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Práticas 

 

1. Realização de workshops periódicos com a presença de representantes 

sindicais; 

 

2. Simulação dos ganhos de produtividade a repartir (vide exemplos no 

documento); 

 

3. Iniciar um sistema de incentivos preferencialmente: 

i. Através de prémios de grupo; ou 

ii. Com algo muito mais simples e específico: por exemplo, objectivos de 

diminuição de quebras, diminuição de desperdícios, de consumíveis, 

etc. – vide quadro da questão 17 anterior. 

 

iii.  Em toda a fase de definição de objectivos e implementação, cooptar o 

shop steward/delegado sindical para uma task force composta por: 

 

1 – Representante da associação empresarial; 

2 – Representante do sindicato; 

3 – Gestor; e 

4 – Delegado sindical 
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4. Acordos não apenas a nível empresarial, mas também enquadrados no âmbito 

do contrato colectivo (naturalmente sempre com carácter opcional para cada 

empresa) com as cláusulas da matriz em baixo para atingir os objectivos de 1) 

confiança, 2) estabilidade, 3) simplicidade e 4) impacto. 
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5.  No estrangeiro existe a preocupação de evitar que se crie o receio de que ano 

após ano ocorram uma ou ambas de duas coisas: 

i. A diminuição dos prémios unitários; 

ii.  O aumento injustificado do mínimo, do patamar acima do qual é 

premiada a produtividade. Isto requer excluir da base de incidência 

dos prémios, os aumentos de produtividade devidos à inovação na 

maquinaria e curva de aprendizagem, tal como é analisado no ponto 

seguinte. 
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20. Como calcular a base de incidência dos 

ganhos de produtividade (e da curva de 

aprendizagem) 
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20.1. O objectivo é remunerar os ganhos de produtividade apenas da quarta 

coluna da matriz em baixo: 

 

 

 

20.2. Tal requer em primeiro lugar que sejam excluídos os ganhos de 

produtividade devidos exclusivamente à nova maquinaria introduzida. Por 

acordo entre: 

 

20.2.1. A gestão e o delegado sindical apenas, se o plano de incentivos estiver 

em vigor há muito tempo; ou 

 

20.2.2. A task force inicial que inclui também um representante da associação e 

do sindicato, se se estiver na fase inicial. 

Em qualquer caso a documentação e o apoio do fornecedor de equipamento facilita 

a tarefa. 

 

20.3. Resta extirpar os ganhos devido à learning curve (curva de aprendizagem): 

 
 

20.3.1. De notar que a curva de aprendizagem não é igual a economias de 

escala. Ambos dizem respeito à diminuição do custo médio de produção. Mas 

as economias de escala derivam da dimensão fabril, isto é, do 

montante/quantidade produzida em cada ano, que quando maior facilita 

mecanizar tarefas antes manuais, adquirir maiores máquinas (cujo preço 
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aumenta menos que a capacidade de produção), obter descontos dos 

fornecedores, etc.1 

 

20.4. O efeito de experiência diz respeito não à quantidade produzida por ano mas 

sim desde o início (o primeiro ano) de produção. De qualquer produto: a simples 

repetição com o passar do tempo leva os empregados a desempenharem as 

mesmas tarefas mais eficientemente. A habituação leva à aprendizagem e esta à 

eficiência. Esta é a essência do Taylorismo e da especialização nos operários fabris. 

 

20.5. O efeito de experiência faz com que a curva das economias de escala com o 

tempo se vá “afundando”. 

 

 

 

 

                                                           
1 A partir de determinada escala o custo médio aumenta e entra-se na fase ascendente da curva 
(deseconomias de escala) devido à necessidade de remunerar horas extraordinárias (na nossa 
empresa e nos nossos fornecedores habituais), recorrer a fornecedores menos eficientes, etc. 
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20.6. Os gráficos em baixo ilustram o efeito da experiência em várias indústrias: 

transístores de silicone, circuitos integrados, produtos químicos, plásticos e no 

conhecido modelo T da Ford. 
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20.7. Na estimativa dos ganhos de eficiência devido à pura inércia do passar do 

tempo (curva de aprendizagem), há que distinguir três aspectos: 1) o período, 

2) a entidade e 3) o tipo de produção: 

 

 

20.7.1. O período deve ser desde que foi introduzida maquinaria nova para 

cada secção (ou a fábrica como um todo), isto é, o período começa no momento 

zero, a data da última vez em que houve inovação; 

 

20.7.2. Quanto à entidade é sempre preferível que diga respeito à própria 

empresa: da secção, e se não houver dados, da fábrica. 

Em alternativa pode-se utilizar a taxa de crescimento da produtividade da 

indústria (CAE 23, 24, 25, etc.), ou do sector metalúrgico como um todo, ou 

ainda da economia portuguesa; 

 

20.7.3. Finalmente há que diferenciar quando o produto é o mesmo; e quando o 

produto ou encomenda são substancialmente diferentes. 

 

Quando a empresa trabalha em grandes séries, basta utilizar a taxa de 

crescimento passado da produtividade. 

 

Quando se trabalha em pequenas séries ou encomendas, utiliza-se como base (o 

valor absoluto da) produtividade da série ou encomenda anterior igual ou mais 

semelhante. 

 

Quando a empresa inicia a laboração não há obviamente efeitos de experiência e 

a base é a produtividade da indústria, do sector metalúrgico ou da economia, o 

que for mais baixo. 
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O quadro a seguir resume o modo de cálculo da curva de experiência. 

 

Cálculo da curva de experiência 

Período Sempre a partir da última alteração de maquinaria 

Entidade 

Melhor: secção 

2º melhor: fábrica 

3º melhor: indústria 

4º melhor: sector metalúrgico 

5º melhor: economia portuguesa 

Tipo de 

produção 

Grandes séries: taxa de crescimento 

Pequenas séries: valor absoluto da série ou encomenda 

mais semelhante do passado 

Início de laboração: valor 

mais baixo de três 

Indústria 

Sector metalúrgico 

Economia 
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21. Organização e métodos: melhores 

entidades estrangeiras para coaching às 

empresas portuguesas 

 

 

 

Nome Função Entidade Contacto 

Jesper 

Madsen 
Director 

Departamento de serviço da 

indústria de metal e maquinaria, 

da confederação da indústria 

dinamarquesa 

jem@di.dk 

Klas 

Wåhlberg 
Director-geral 

Associação sueca das empresas 

de engenharia 

klas.wahlberg

@teknikforetag

en.se 
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22. O papel das associações no 

desenvolvimento e investigação aplicada na 

metalurgia 

 

 

Sugere-se duas entidades para benchmark: 

 

Primeira: a associação metalúrgica sueca (distinto da associação de 

engenharia) – documento em baixo; 

 

Segunda: O instituto americano do ferro e aço (distinto da associação dos 

produtores de aço) – documento em baixo. 
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ASSOCIAÇÃO METALURGICA DA SUÉCIA 

(Jernkontoret - Swedish Steel Producers' Association) 

 

1 - Research and Education Council 

2 - Standardisation Council 

 

Fonte: Site da associação Jernkontoret 

 
1 - Research and Education Council 

The Research and Education Council’s area of responsibility consists of joint industry 

research, EU research and university programmes as well as their relevant research 

areas. 

This council includes heads of research from the steel companies as well as from 

Jernkontoret. The Managing Director of Jernkontoret, the Technical Director, and the 

Research Managers of Jernkontoret’s Technical Areas are also included in the council. 

And so are persons from Jernkontoret and Industriarbetsgivarna, who are responsible 

of the industry's recruitment issues. 

 

The Council 

 monitors the main lines of the joint industry research in Sweden (within 

Jernkontoret, Swerim AB as well as university institutions concerned) and of EU 

research (within the Research Fund for Coal and Steel, RFCS and Horizon 2020). 

 keeps itself informed about funding possibilities for this joint research and acts 

to ensure that these funding sources can be utilised in the best possible way for 

the industry’s needs. 

 assists Jernkontoret in the case of enquiries from research authorities etc. 
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 safeguards and promotes education and research at technical universities in 

Sweden and activates initiatives that help to meet the requirements of the 

industry. 

 supports university education and recruitment for universities. 

 

Members of the Research and Education Council 

Martin Pei, SSAB AB, Chairperson 

Petter Damm, Uddeholms AB 

Erik Enghag, Suzuki Garphyttan AB 

Phetra Ericsson, Ovako AB 

Tom Eriksson, AB Sandvik Materials Technology 

Marie Louise Falkland, Outokumpu Stainless AB 

Pasi Kangas, AB Sandvik Materials Technology 

Cecilia Lille, Outokumpu Stainless AB 

Gert Nilson, Jernkontoret 

Göran Nyström, Ovako AB 

Bo-Erik Pers, Jernkontoret, vd 

Eva Petursson, SSAB AB 

Stefan Sundin, Erasteel Kloster AB 

Rose-Marie Yttergren, Höganäs Sweden AB 

Robert Eriksson, Jernkontoret, Secretary 

 

Joint steel research 

Jernkontoret is responsible for far-reaching collaboration on behalf of research and 

development. Steel companies, suppliers to the industry and the steel industry’s own 

customers all participate in an extensive and effective research network. 
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An effective network 

Sweden’s steel industry is a world leader within a number of specialised niches. The 

foundation of the steel industry’s export success has been a consistent and long-term 

investment in a product range incorporating high knowledge content. 

In Sweden, more than one billion kronor (about 105 million Euros) is invested each 

year in steel research. The major part of this research is carried out within the different 

steel companies. The joint research conducted within Jernkontoret’s technical areas 

accounts for roughly 10–15 per cent of this total. 

 

Jernkontoret’s industry-wide research comprises an extensive network. Indeed, 

practically all the steel plants in Sweden, Finland and Norway are involved. But there is 

involvement too from important suppliers and customers of the steel industry. In fact, 

the network comprises some 600 active participants and it is an effective instrument 

for channelling the research results into practical applications within the companies 

concerned. 

 

Technical areas 

 

The research is carried out within 15 technical areas (TO). These cover material and 

process technology research, spanning the whole cycle from the raw materials to the 

finished steels and by-products. The research is primarily needs-driven in character 

and is geared to enabling the results to be applied in the companies. In parallel, some 

basic research is also carried out. This research is undertaken at the participating 

companies, at different research institutes and at higher education centres such as 

universities of technology. 
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Research and innovation programmes 

 

Jernkontoret also co-ordinates far-reaching research programmes on behalf of 

government agencies. At present, two programmes are ongoing: 

 

- Energy use in the iron and steel industry – research and development, JoSEn 

- Strategic innovation programme Metallic Materials 

 

The Steel Eco-Cycle is an environmental research programme that was carried out in 

two phases during the years 2004-2012. The results now available show that steel has 

a vital role to play in the development of a sustainable society. To disseminate the 

findings to a wider audience, the compiled results from the Steel Eco-Cycle programme 

are published under "Publications", where it is possible do down load the documents, 

or order printed copies. 

 

Financing of the research 

 

Those companies that participate in the research contribute financially with direct 

investments and inputs in kind, in the form of company-specific trials and working 

time. The industrial trials are a key component of the research collaboration between 

companies, research institutes and centres of higher education. This is because they 

offer scope for full-scale operational trials and the application of boundary conditions 

from real life to the analyses. 

 

Public funding occurs through long-term research programme agreements, primarily 

with Swedish government agencies.  
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Background 

 

The joint Nordic steel research is unique of its kind in a number of ways and, what is 

more, it has very deep roots. As far back as 1751, technical co-operation in organised 

form was initiated within the Swedish iron and steel industry. The present operational 

form, whereby the research is divided into different areas, was established in 1926. 

Since 1969, the industry’s research activities have a Nordic dimension. 

 

Technical areas 

Joint research is carried out within 15 technical areas (TO). The research covers 

materials and process engineering, from raw material to finished steel products as well 

as process stages such as rolling, extrusion and drawing. 

 

There are also technical areas that relate to material properties, heat-treatment 

processes, analytical chemistry, non-destructive testing, digitalisation, powder 

metallurgy as well as the by-products of steel production. Jernkontoret’s Department 

of Research and Education administers and co-ordinates the research in these 

technical areas. 

 

More or less all steel plants in Sweden, Finland and Norway, as well as important 

suppliers and customers of the steel industry, participate in the joint research work. 

 

Goals and focus: The object of the research is to strengthen the steel industry’s 

competitiveness within the respective technical area. The research is mainly 

needs-driven and focused on enabling its application in the companies. Basic research 

is carried on in parallel. Technology watch also takes place within the different 

technical areas. 

Financing: The technical areas most often seek project finance by way of the major 

research programmes run by Jernkontoret but other funding sources also play a role. 



 

VS   

 

 

  

Vasconcellos e Sá Associates, S.A. 

318 

 

ASSOCIAÇÃO NACIONAL DAS EMPRESAS 

METALÚRGICAS E ELECTROMECÂNICAS 

Companies that participate in research projects make both financial contributions and 

contributions in kind; that is, in terms of working time and full-scale industrial trials. 

 

The research providers: 

Jernkontoret’s Department of Research and Education administers and co-ordinates 

the work within the technical areas. The research is carried out, as a rule, through 

collaboration between companies and the research providers in the form of higher 

education centres and industrial research institutes. Frequent partners are the Royal 

Institute of Technology (KTH), Luleå University of Technology (LTU) and Dalarna 

University on the academic side. Where the research institutes are concerned, 

frequent partners are the Swerea Group’s research institutes Swerea 

MEFOS and Swerea KIMAB. All in all, a total of some twenty research providers are 

involved in different research projects. 

 

What, in Swedish, is called ‘bruksforskning’ is also carried out. This means that the 

research is performed at the participating companies, with their own resources being 

used. 

Jernkontoret´s technical areas Research Manager 

TO 21 Iron ore-based metallurgy Robert Vikman 

TO 23 

 

Electric arc furnace technology, 

ladle metallurgy 

Robert Vikman 

 

TO 24 Casting and solidification Robert Vikman 

TO 31 Strip and plate Rachel Pettersson 

TO 32 Bar and profile Rachel Pettersson 

TO 33 Wire Rachel Pettersson 

https://www.swerea.se/mefos
https://www.swerea.se/mefos
https://www.swerea.se/kimab
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-21-iron-ore-based-metallurgy/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-23-electric-arc-furnace-ladle-metallurgy/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-23-electric-arc-furnace-ladle-metallurgy/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-24-casting-and-solidification/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-31-strip-and-plate/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-32-bar-and-profile/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-33-wire/
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TO 34 Tube Rachel Pettersson 

TO 41 Steel development and applications Rachel Pettersson 

TO 43 Stainless steel Rachel Pettersson 

TO 44 NDT and measuring techniques Robert Eriksson 

TO 45 Analytical chemistry Robert Eriksson 

TO 51 Energy and furnace technology Helena Malmqvist 

TO 55 Steel production residues Robert Eriksson 

TO 60 Digitalisation Helena Malmqvist 

TO 

80  
Powder metallurgy Robert Vikman 

 

TO 21 Iron ore-based metallurgy 

Jernkontoret’s technical area 21, Iron ore-based metallurgy, is where collaboration 

takes place between companies and organisations interested in research into coking, 

sintering, different reduction processes (e.g. blast furnace for pig iron production) and 

oxygen gas process for crude steel production. 

The technical committee meets 2-3 times a year, either at Jernkontoret or at member 

companies.  

Purpose and general orientation: 

To monitor developments in the area, from the sintering process and other 

preparatory operations up to and including tapping of steel into the ladle. 

 Coke production 

 Sintering, raw materials to blast furnace, lime production 

https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-34-tube/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-41-steel-development-and-applications/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-43-stainless-steel/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-44-non-destructive-testing-and-measuring-techniques/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-45-analytical-chemistry/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-51--energy-and-furnace-technology/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-55-steel-production-residues/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-60-digitalisation/
https://www.jernkontoret.se/en/research--education/jernkontorets-technical-areas/to-80-powder-metallurgy/
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 Reduction processes 

 Blast furnace process, desulphurisation of pig iron 

 Oxygen processes 

 Alloy additions during tapping 

 Process control, energy savings 

 

TO 23 Electric arc furnace, ladle metallurgy 

Jernkontoret’s technical area 23, Electric arc furnaces, ladle metallurgy, is where 

collaboration takes place between companies and institutions interested in research 

and technical development within the areas of: electric arc furnaces, ladle metallurgy 

processes, AOD/CLU converter processes and refractory materials. 

 

The technical area is divided into four research blocks, all of which report to a technical 

committee comprising the chairman, the chairmen of the research blocks and 

Jernkontoret’s research managers. The highest decision-making body is the technical 

area’s general meeting, where all participating companies in the research blocks are 

represented. The technical committee meets 3-4 times a year at Jernkontoret or at 

member companies. The general meeting, on the other hand, is held every spring. 

 

Purpose and general orientation: Technical area 23 is divided into four research blocks, 

with different working areas. The research blocks plan, implement and report research 

activities within the respective fields. The blocks prepare items for consideration, such 

as new research activities for decision in the technical area. The blocks present the 

research activities carried out to the technical committee. Membership of the research 

blocks determines participation in the technical area. 
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TO 24 Casting and solidification 

Jernkontoret’s technical area 24, Casting and solidification, is where collaboration 

takes place between companies and institutes interested in research and technical 

development in the field of metal casting and solidification. 

 

The technical committee meets 3-4 times per year at Jernkontoret or at member 

companies. 

 

Purpose and general orientation: Activities within technical area 24 aim to improve the 

Nordic steel industry’s competitive position, through working together within the fields 

of casting and solidification. This involves, for example, the creation of networks for 

the exchange of experience and know-how, seminars and conferences as well as 

research. Such activities may either be co-funded with state research funding or 

carried out using member companies’ own resources, so-called "bruksforskning". 

 

The research is performed in collaboration with industrial research institutes and 

universities. Through this work, the technical area here contributes to knowledge 

development within its member companies, the maintenance of effective research 

environments at research institutes and, not least, to the education and training of 

researchers. 

 

TO 31 Strip and plate 

Jernkontoret's technical area 31, Strip and plate, is where collaboration takes place 

between companies, research institutes, higher education institutions interested in 

research into the rolling of flat products. 

The rolling process for production of strip or plate – often called flat products – 

normally starts with the reheating of steel slabs in furnaces. The steel slabs are then 
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hot rolled into strip or plates, via repeated thickness reductions, both reversible and 

continuous, using a number of roll pairs.  

 

The products are then water-cooled in a cooling area or undergo hardening. The 

interaction between the heating, rolling and cooling creates the product’s final 

external and internal properties. For some of the products, cold rolling and annealing is 

carried out while otherwise finishing takes place e.g. cutting into sheet. 

 

There are a large number of different rolling mills for hot and cold rolling. Examples 

include the wide strip mill, plate mill, reversible finishing mill, tandem mill, sizing mill, 

cluster rolling mill, etc. 

 

The products, both of carbon steel and stainless steel, are found in a large number of 

applications. These typically include cars, commercial vehicles, heavy transport 

vehicles, ships, cranes, buildings, white goods, kitchen utensils etc.  

 

Committee meetings are arranged 2-3 times per year, at Jernkontoret and at member 

companies alternately. 

 

Purpose and general orientation: 

- To seek financing for, to plan and initiate own projects, as well as externally 

co-funded projects or major research programmes, via co-ordinated contacts 

between companies, researchers and donors 

- To run this process-focused research, with an input of joint research efforts from 

companies, institutes and higher education institutions 

- To foster contacts within the industry, facilitate the sharing of experiences, to 

make the best use of specialist knowledge and monitor the latest technology and 

processes 

- To strengthen the Nordic steel industry’s competitive position within this area 

through applying the research results obtained 

 



 

VS   

 

 

  

Vasconcellos e Sá Associates, S.A. 

323 

 

ASSOCIAÇÃO NACIONAL DAS EMPRESAS 

METALÚRGICAS E ELECTROMECÂNICAS 

TO 32 Bar and profile 

Jernkontoret's technical area 32, Bar and profile, is where collaboration takes place 

between companies, research institutes and higher education institutions interested in 

research into the rolling of bars and sections, often called long products. 

The rolling process to make bars (billets) and profile products starts conventionally 

with the reheating of steel slabs in furnaces. It continues with hot rolling of these steel 

slabs, via repeated area reductions, first reversibly and then continuously through 

passes between grooved rolls in a number of roughing stands into bars or profiles. 

 

The products are subsequently air cooled on a cooling bed; there then takes place 

finishing, such as straightening and turning. The interaction between the heating, 

rolling and cooling creates the product’s final external and internal properties. Rolling 

mills are long and are divided up into the roughing stand, intermediate stand and 

finishing train. 

 

Rolling mills are often designated according to the products they make; rod and bar 

mill, section rolling mill, small section mill, wire rod mill etc. The products are often 

used as structural elements in buildings (universal beams, structural columns), for 

bridges, ships and for use in different vehicles. 

 

Committee meetings are arranged 2-3 times per year, frequently on the premises of 

member companies. 

 

Purpose and general orientation: 

- To seek financing for, to plan and initiate own projects, as well as externally 

co-funded projects or major research programmes, via co-ordinated contacts 

between companies, researchers and donors 

- To run this process-focused research, with an input of joint research efforts from 

companies, institutes and higher education institutions 
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- To foster contacts within the industry, facilitate the sharing of experiences, to 

make the best use of specialist knowledge and monitor the latest technology and 

processes 

- To strengthen the Nordic steel industry’s competitive position within this area 

through applying the research results obtained 

 

 

 

TO 33 Wire 

Jernkontoret's technical area 33, Wire, is where collaboration takes place between 

companies, research institutes and higher education institutions interested in wire 

production. 

The process of wire drawing into finished wire products normally begins with descaling 

of the oxide layer on wire rods delivered from the wire rod mill. The process continues 

with cold drawing of wires to the final, predetermined dimension. This takes place via 

repeated area reductions and continuously by way of passes with wire drawing dies, 

which are arranged in a drawing block or capstan. In the drawing of thinner wire, the 

wire rods are annealed and pickled before renewed cold drawing takes place. 

Wire products include wire racing bearings, spring wire, welding wire, staple wire, high 

resistance electrical wire, wire for drills, surgical suture wire, etc. 

Committee meetings are arranged 2-3 times per year, often on the premises of 

member companies. 

 

Purpose and general orientation: 

 

- To seek financing for, to plan and initiate own projects, as well as externally 

co-funded projects or major research programmes, via co-ordinated contacts 

between companies, researchers and donors 

- To run this process-focused research, with an input of joint research efforts from 

companies, institutes and higher education institutions 
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- To foster contacts within the industry, facilitate the sharing of experiences, to 

make the best use of specialist knowledge and monitor the latest technology and 

processes 

- To strengthen the Nordic steel industry’s competitive position within this area 

through applying the research results obtained 

 

TO 34 Tube 

Jernkontoret's technical area 34, Tube, is where collaboration takes place between 

companies, research institutes and higher education institutions interested in research 

within tube and pipe production. 

 

There are two main types of tube products, namely welded tube and seamless tube. In 

the case of welded tube, these are manufactured through steel strip being formed into 

a tube and the joints or seams being welded together. Seamless tubes can be 

produced by rolling from bar stock or be extruded via a die opening. Thin wall tubing 

can be further processed through drawing or pilgering (to reduce the dimensions). 

 

Tubes may be of both stainless and carbon steel. Applications include tubes for 

different types of process industry, for high temperature use, in corrosive 

environments, for many types of transport, for oil pipelines etc. 

 

Committee meetings are arranged 2-3 times per year, often on the premises of 

member companies. 

 

Purpose and general orientation: 

- To seek financing for, to plan and initiate own projects, as well as externally 

co-funded projects or major research programmes, via co-ordinated contacts 

between companies, researchers and donors 

- To run this process-focused research, with an input of joint research efforts from 

companies, institutes and higher education institutions 
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- To foster contacts within the industry, facilitate the sharing of experiences, to 

make the best use of specialist knowledge and monitor the latest technology and 

processes 

- To strengthen the Nordic steel industry’s competitive position within this area 

through applying the research results obtained 

 

TO 41 Steel development and applications 

The purpose of Jernkontoret's technical area 41, Steel development and applications, 

is to collaborate within those fields where there is scope to jointly enhance the 

material’s properties. The starting point is primarily the perspective of the steel 

customer. 

 

The technical area functions as a contact group, both for initiating projects and for 

collaboration between companies. Meetings are arranged 2-3 times a year, alternately 

at Jernkontoret and at member companies.  

Identified collaboration and research areas are: 

- Microstructures and impact of defects on product characteristics 

- Phase equilibria and kinetics of phase transformations 

- Sharing of experiences concerning materials and materials testing 

- Fabrication processes such as machining, welding, cold and hot forming 

- Material performance at end user stage 

 

Purpose and general orientation: 

- To seek financing for, to plan and initiate own projects, as well as externally 

co-funded projects or major research programmes, via co-ordinated contacts 

between companies, researchers and donors 

- To run this process-focused research, with an input of joint research efforts from 

companies, institutes and higher education institutions 
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- To foster contacts within the industry, facilitate the sharing of experiences, to 

make the best use of specialist knowledge and monitor the latest technology and 

processes 

- To strengthen the Nordic steel industry’s competitive position within this area 

through applying the research results obtained 

 

TO 43 Stainless steel 

Jernkontoret's technical area 43, Stainless steel, is where collaboration takes place 

between companies, research institutes and higher education institutions interested in 

material research into stainless steel. 

Stainless steel was introduced around the turn of the 20th century, initially as a 

stain-resistant product for household applications. Low maintenance cutlery of 

stainless steel was a great convenience. Since then, the number of stainless steel 

grades has dramatically increased.  

Stainless steel strip is produced in rolling mills, by means of hot and then cold rolling. 

The interaction between the heating of steel slabs, final rolling and cooling creates the 

product’s final external and internal properties. The properties are determined in the 

first place by the microstructure, which determine the strength, ductility, hardening, 

etc. Characteristic of stainless steels is, for example, the resistance to wet corrosion 

and high-temperature oxidation.  

Stainless steel is normally classified according to the steel’s resulting microstructure: 

Ferritic, Martensitic, Austenitic, Duplex Ferritic-Austenitic. 

Stainless steel occurs often in household appliances, in various types of steel cladding 

for buildings and structures, in motor vehicles and trains, within healthcare and the 

food industry, in tubes and pipes for different types of process industry, for handling 

high temperatures, in corrosive environments, for different transport conveyances, 

etc. 

Committee meetings are arranged 2-3 times per year, alternately at Jernkontoret and 

at member companies. 

Purpose and general orientation:  
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- To seek funding for, to plan and to initiate own projects and external co-funded  

projects or major research programmes via co-ordinated contacts between 

companies, researchers and grant providers 

- To run this process-oriented research, where joint research inputs are included 

from companies, institutes and universities 

- To promote industrial contacts, to enable the sharing of experiences, to make use 

of specialist knowledge and to monitor the latest technical developments 

- To strengthen the competitiveness of the Nordic steel industry within the area 

through using the research results achieved 

 

 

TO 44 Non-destructive testing and measuring techniques 

 

Jernkontoret's technical area 44, Non-destructive testing and measuring techniques, is 

where collaboration takes place between companies and institutes interested in 

research into non-destructive testing (NDT). 

Committee meetings are arranged 2-3 times per year, at Jernkontoret or at member 

companies. 

Purpose and general orientation:  

- To develop non-destructive measuring techniques from being an aid in final 

testing to playing a determining and informational role in production processes. 

Substantial economic advantages can be achieved in this context. 

- To utilise the possibilities of handling and interpreting signals to open the way to 

more reliable assessment methods. 

- To apply non-destructive testing to 

- hot and cold materials 

- different dimensions and forms 

- To support activities relating to the "examination and certification of personnel 

who carry out non-destructive testing". This takes place through Jernkontoret 

being a part-owner of CSM NDT Certification AB and the Research Manager for 

this technical area being a member of the company’s board of directors. 
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TO 45 Analytical chemistry 

Jernkontoret's technical area 45, Analytical chemistry, is intended for companies and 

institutes interested in analytical chemistry research in relation to steel production and 

steel applications, as well as non-ferrous metals. In practice, however, the 

collaboration takes place wholly within the framework of the Management group for 

analytical chemistry. LG 45 

To rationalise activities and to avoid duplication of work, joint research collaboration 

within analytical chemistry has taken place, since the early 1990’s, wholly within the 

framework of the "Management group for analytical chemistry within the Nordic iron, 

steel and metal industries". This collaboration involves the participation of the 

following governing and advisory bodies: 

- Jernkontoret, Technical area 45, Analytical Chemistry 

- Swerim AB, MRC Process analytical monitoring 

- SIS, Swedish Institute for Standards, SIS TK 122 

The formal, legal independence of the parent organisations above is retained and they 

function, as before, on the basis of their own rules and preconditions. At the same 

time, the practical work is planned and discussed at joint meetings. 

The management group consists of representatives of those companies who are 

members of these organisations. The management group holds an annual meeting, but 

extra meetings may be arranged as and when required. For the handling of day-to-day 

matters, however, the management group has appointed a committee. 

 

The technical area is divided into four committees of experts. Research activities are 

carried out within the framework of four committees of experts (EK): 

 

- EK 1, General analytical techniques (JK 45051) 

- EK 2, Chemical analysis during metallurgical processes (JK 45052) 

- EK 3, Standardisation of chemical analysis methods (JK 45053) 

- EK 4, Process analytical chemistry (JK 45054) 
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The general discussions in the different bodies are open to all members. However, 

project prioritisation and selection as well as information about – and access to – 

results are normally reserved to the participants in the parent organisation that funds 

the particular project. 

 

Purpose and general orientation: 

- Covers problems and tasks that relate to knowledge, experience and 

standardisation within analytical chemistry or with analytical relevance, including 

sampling and sample preparation for the benefit of the Nordic steel and metal 

industries. 

- Collaboration takes place in respect of production, process and product 

development with the goal of keeping one step ahead of existing requirements 

where analytical questions are concerned. 

- Experience-sharing with national and international organisations and institutions is 

stimulated. 

 

TO 51 Energy and furnace technology 

 

Jernkontoret's technical area 51, Energy and furnace technology, is where companies, 

institutes and universities, interested in research into energy and furnace processes, 

collaborate. 

 

Steelmaking furnaces are divided into different zones where different atmospheres 

and oxygen concentrations act as means of control. The requirement for steel slabs to 

have a specific temperature during a certain period plays a determining role also. 

 

There are conventional, continuous and batch-type furnaces. With furnaces of the 

continuous type, the steel slab is transported through the furnace via e.g. pushers or 

walking beams. Batch-type furnaces include soaking pit furnaces. The heat in the 

furnaces is most often generated through combustion of oil or gas via a flame. 
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Smaller heat treatment furnaces are frequently heated by electrical resistance wire. 

Other heat treatments, at later process stages, include bright annealing in different 

forms, whether of the continuous or batch type. 

 

Committee meetings are arranged 2-3 times a year, taking place at Jernkontoret and 

member companies alternately. 

Purpose and general orientation: 

- To strengthen the Nordic steel industry’s competitiveness within the furnace 

technology area. 

- To carry out process-oriented research with joint research inputs from companies, 

institutes and universities. 

- To initiate, plan and fund projects via co-ordinated contacts between companies, 

researchers and funding providers. 

- To promote industrial contacts, facilitate the interchange of experiences, utilise 

specialist knowledge and monitor technical developments. 

- To diffuse information about research results and new technology and to work for 

the introduction of these in practice. 

 

TO 55 Steel production residues 

 

Jernkontoret's technical area 55, Steel production residues is where companies and 

institutes interested in research into residual products collaborate. 

Parallel with iron and steel products, other materials also are produced which originate 

in the steel production processes. Each year, this takes the form of just over two 

million tonnes of material (e.g. slag and oxide scale), whereof about:   

- 40 % is used externally, e.g. sold as various products 

- 40 % recirculated internally 

- 20 % becomes landfill waste 

Residual products is the collective term for by-products, material for internal 

circulation, recycling and waste. This term has no legal signification but is one way of 

summarising everything that arises in addition to the production of steel. 
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Committee meetings are arranged 2–3 times per year at Jernkontoret or at member 

companies. 

 

 

Purpose and general orientation: 

- To promote the development of new products deriving from metallic and mineral 

residues. 

- To seek solutions in order to increase the use of residual products. 

- To increase knowledge about the properties of the different materials, and effects 

in connection with their use. 

- To optimise the quantities and properties of the production residues for the 

purpose of increased use. 

- To prioritise, initiate and run R&D projects within the field. 

- To monitor technological developments and influence the preparation of relevant 

legislation. 

- To promote networking inside and outside the sector and to act as a forum for the 

sharing of information and experiences for members’ specialists within the field. 

 

TO 60 Digitalisation 

 

Companies and institutes in research with and within digitalisation collaborate within 

Jernkontoret’s technical area 60, Digitalisation. 

Digitalisation provides new opportunities for improving efficiency, and consequently 

productivity, in both manufacturing and management processes. It additionally opens 

up the possibility of increasing customer value. Digitalisation is thus decisive for 

industrial development to improve competitiveness, sustainability and meet increased 

competition. 

Although the basis of digitalisation is progress in computer technology and 

telecommunications, the ability of companies to capitalize on this potential depends 

on how both leadership and the organization develop and adapt. 
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Work in the technical area is carried out in thematic groups. These address specific 

subjects in digitalisation and consist of experts from the member companies. The 

thematic groups reports to the committee, which is the highest decision-making body. 

Committee meetings are arranged 3-4 times per year at Jernkontoret or at member 

companies. 

 

Purpose and general orientation: 

To gather and share knowledge on the benefits of digitalisation and its methods in 

- Process control /automation, e.g. data collection, data mining, "industrial dark 

data", "big data", sensors, system integration, mobility, positioning, visualization, 

administrative systems, maintenance and robotics. 

- Customer interaction, e.g. customer portals, order management, web shops and 

e-commerce. 

- Simulation and modelling, e.g. product and process development, virtual factories 

and optimised design. 

- New business models and customer values, e.g. design support, function 

guarantees and "smart products". 

- Organisation and leadership, e.g. access to information, role of managers, 

competence needs and recruit. 

 

TO 80 Powder metallurgy 

Companies with an interest in powder metallurgy materials collaborate within 

Jernkontoret’s technical area 80, Powder metallurgy. 

Committee meetings are arranged 2-3 times per year at Jernkontoret or at member 

companies. To properly prepare the meetings of the Technical Area, the committee 

has appointed an advisory panel (TOB 80), which meets about four times a year. 

 

Purpose and general orientation: 

Companies interested in powder metallurgy materials collaborate within this technical 

area. There are member companies that cover the whole chain i.e. from powder 
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production via pressing (compaction) to the users of components manufactured 

through powder metallurgy. 

 

Technical area 80 lays great emphasis on active collaboration between the material 

manufacturers and material users; this is to facilitate product development and 

product design and construction. 

 

Research and innovation programmes 

- Energy use in the iron and steel industry – research and development, JoSEn 

 

The JoSEn program is a collaboration between Jernkontoret and the Swedish Energy 

Agency that runs during the period 2013–2018. 

 

Program’s vision and objectives: 

The long-term vision is as follows: the Swedish iron and steel industry in 2050 is 

competitive and a trailblazer in terms of scientific knowledge in the international 

market, supplying energy-efficient, climate-sensitive products that reflect a caring 

approach to the environment. 

 

Goals for the program period: 

- to support projects that aim to increase the energy efficiency of the iron and 

steel industry. 

- to maintain the excellent research groups that operate at Swedish higher 

education institutions and research institutes at present.   

- to disseminate the program’s results to the steel industry. 

 

The program is intended to support well-embedded projects which, on completion, 

will lead to good dissemination of the results and implementation in the long and 

short term. In order to achieve maximum resource efficiency in the entire iron and 
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steel industry process chain, the thermal process stages of the mining process are 

also included in the program. 

 

- Strategic innovation programme Metallic Materials 

The strategic innovation program, Metallic Materials brings together Sweden’s metal 

producing industries encompassing steel, aluminium, hard metal, steel castings, cast 

iron and non-ferrous metal castings. 

 

Metallic Materials was one of the first Swedish innovation areas to become a Strategic 

Innovation Program – an initiative run by Vinnova, the Swedish Energy Agency and the 

Research Council Formas. The idea behind the initiative is to increase innovation within 

industries important to Sweden. These sectors must also have the potential to become 

even more significant through stimulating collaboration between industry, the public 

sector and the academic world. 

The metal industry’s long tradition of developing and producing advanced materials 

means that nowadays operations are carried out across the whole chain: from mining 

and smelting to the processing, forming and finishing of metals. 

The Metallic Materials Program office includes representantives of Jernkontoret, 

Svenskt Aluminium, the Swedish Foundry Association and the Faculty of Engineering at 

Lund University. 
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1.2. Education 

The success of the Swedish steel industry rests on its capability to offer value-added 

solutions based on advanced steels. To ensure the success be continued, specialist 

knowledge within as well as across several disciplines is required.     

 

Jernkontoret strives to increase interest in those degree programmes and courses that 

meet the special needs of the steel industry.  

 

What Jernkontoret offers, among other things, are university bursaries for 

technologists on two especially important Master of Science in Engineering 

programmes: Materials Design and Engineering at KTH Royal Institute of Technology 

and Sustainable Process Engineering at Luleå University of Technology (LTU). 

 

We also arrange different types of activity for young people and we participate in steel 

companies collaboration with schools. 
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2 - Standardisation Council 

 

The Standardisation Council’s area of responsibility covers issues concerning 

standardisation of materials and products. 

 

The Council: 

- prioritises Jernkontoret's input to Swedish steel standardisation and decides 

how Jernkontoret's funding for steel standardisation should be allocated.  

- works to diffuse knowledge on the importance of standardised technical 

regulations and concepts for rationalised marketing and manufacturing. 

- represents the steel industry’s interests on standardisation issues in relation to 

public authorities and other materials/products/competitors. 

- handles issues relating to the need for new steel standards, sampling methods 

and process concepts. 

 

Members of the Standardisation Council: 

Hans Kjellstorp, Chairperson, AB Sandvik Materials Technology 

Anneli Anhelm, Ovako Bar AB 

Per Hofslagare, SSAB Special Steels 

Mats Larsson, Höganäs Sweden AB 

Maria Norberg, Uddeholms AB 

Patrik Sundell, Outokumpu Stainless AB 

Robert Eriksson, Secretary, Jernkontoret 
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AMERICAN IRON AND STEEL INSTITUTE (AISI) 

 

Fonte: Site do American Iron and Steel Institute 

 

AISI serves as the voice of the North American steel industry in the public policy arena 

and advances the case for steel in the marketplace as the preferred material of choice. 

AISI also plays a lead role in the development and application of new steels and 

steelmaking technology. 

AISI is comprised of 18 member companies, including integrated and electric furnace 

steelmakers, and approximately 120 associate members who are suppliers to or 

customers of the steel industry. 

 

Collaborative Research & Development 

 

The Technology department of American Iron and Steel Institute (AISI) is responsible 

for Collaborative Research and Development (R&D). The Collaborative Research and 

Development Program receives direction from the Committee on Manufacturing 

Technology (COMT). 

AISI acts on behalf of Industry Participants by: 

Soliciting research proposals from academia, industry, government, and private 

laboratories. 

Facilitating analysis of the proposals received. 

Seeking Federal or other co-funding. 

Providing project management for all projects within the program. 
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Current Topics 

Advanced Measurement Technology 

The Steel industry has a need for sensors which can measure various parameters 

throughout the steelmaking process. To date, these measurements have not been 

possible due to the extreme temperatures and conditions experienced. The industry 

has a need for these sensors to provide for more accurate modeling, real-time sensing, 

and overall quality improvements. Some of the measurement devices needed would 

provide the ability to measure oxygen in liquid metal, slag depth, liquid metal 

temperature, rolling mill temperatures, pickle bath chemistry, acidity, and copper 

levels, cold rolling stand load and separating force. In addition to the sensors, there is 

also a need for big data analysis. A system is necessary to analyze and compile the data 

from the sensors in order to make it readable and useable to predict issues. 

  

The deadline for this solicitation has passed. COMT members are currently deciding 

which proposals to pursue. Any additional proposals received will be presented to the 

committee at the next meeting. 

 

Active Projects 

Novel Flash Ironmaking 

An innovative ironmaking technology based on the direct gaseous reduction of fine 

iron oxide concentrates in a flash reduction process is under development between 

Berry Metal Company and the University of Utah. The Novel Flash Ironmaking Process 

takes advantage of shale gas discoveries in the United States and the productive use of 

the available large quantities of fine iron oxide concentrates.  

Once fully implemented, the projected benefits of this novel technology include a 

reduction in energy consumption by using concentrates that do not require 

pelletization or sintering—potentially eliminating the use of coke. Significant 
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environmental emission reductions—especially CO2 emissions in comparison to the 

conventional blast furnace ironmaking route—come from using natural gas or 

hydrogen instead of coke as the reducing agent. 

The Novel Flash Ironmaking Process technology is to be applied to the production of 

iron as a feed to the steelmaking process initially, but could also be a part of a 

continuous direct steelmaking process eventually replacing the blast furnace and other 

alternative ironmaking processes. 

 Project Participants: ArcelorMittal, Berry Metal, TimkenSteel, U. S. Steel 

 

Future Solicitation 

Recycling of Steel Plant Co-products 

The Steel industry is seeking to reduce the amount of co-products of the steel making 

process that go into landfills. Some co-products have an established process, for 

example, slag handling results in slag products being used in construction, asphalt, and 

agricultural markets. There are other co-products that do not currently have a path 

towards reuse. Research is needed to increase the recycling and reuse of steelmaking 

co-products that end up in landfills. 

 

CO2 Reduction from Steelmaking Processes 

CO2 reduction has been, and will remain a priority for manufacturing companies. The 

Steel industry has made significant improvements in reducing CO2 emissions, but 

seeks to further this effort and reduce CO2 emissions even more. The Steel industry is 

seeking new technologies to reduce, capture and/or sequester the CO2 from 

steelmaking processes. 
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Additive Manufacturing Impacts on Steel and Competing Materials 

3D printing has revolutionized the way that prototyping is performed. To date, the 

Steel industry has not experienced any significant gain with additive manufacturing 

technology. Research is needed to identify potential opportunities, determine the 

technology barriers to implementing 3D printing with steel, and decide how best to 

overcome those barriers. A market analysis is also necessary to gain an understanding 

of achievements other materials have experienced/may experience with additive 

manufacturing. 

 

COMT 

AISI’s Committee on Manufacturing Technology (COMT) gives direction to the 

Collaborative Research and Development Program. The COMT meets twice per year 

and holds conference calls as needed. 

 

Mission 

To provide AISI members technological awareness, anticipation, evaluation and 

leadership addressing opportunities and competitive threats to ensure steel continues 

as the material of choice. 

 

Goals 

Increase the competitiveness of the North American steel industry by: 

Lowering energy use and CO2 emissions 

Lowering emissions to our environment 

Enhancing product performance 

Leveraging steel industry resources and risk 
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The Economic Impact of the American Iron and Steel Industry 

According to a recently released analysis, the American iron and steel industry is a 

dynamic part of the U.S. economy, accounting for more than $520 billion in economic 

output and nearly two million jobs in 2017 when considering the direct, indirect 

(supplier) and induced impacts. These workers earned over $130 billion in wages and 

benefits. All told, the industry generated $56 billion in federal, state and local taxes. 

 

AISI Public Policy Priorities 

 

Pro-Manufacturing 

The North American steel industry strongly supports the implementation of a national 

pro-manufacturing agenda to ensure U.S. manufacturers are able to compete in 

today’s global economy. 

 

Trade 

Foreign government subsidies and other market-distorting policies have resulted in 

massive global steel overcapacity and significant levels of steel imports, resulting in 

thousands of U.S. job losses and numerous plant closures. The United States must take 

broad action under Section 232 to protect our national security; press China and other 

nations to eliminate their steel overcapacity and to end all subsidies and other 

market-distorting policies that promote steel overcapacity; enforce aggressively U.S. 

trade laws against dumping and subsidies by using all available tools; modernize and 

strengthen the NAFTA; respond to foreign government currency manipulation; and 

defend aggressively our ability to apply non-market economy methodology to remedy 

injurious dumping by China. 
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Tax Policy 

AISI supports tax policy that encourages manufacturing activity in the United States 

and increases the global competitiveness of domestic steel producers. Congress should 

maintain provisions in the tax code that ensure a competitive corporate tax rate, 

accelerated cost recovery to promote domestic capital investment, and the elimination 

of the corporate alternative minimum tax, while providing for the necessary and 

appropriate transition rules that allow companies to carry into the new tax system net 

operating losses and other tax assets they have accumulated under prior law. 

 

Energy and Climate Change 

The production of steel is inherently energy intensive and the availability and reliability 

of affordable energy is essential to the industry’s competitiveness. The Administration 

should ensure that regulations of energy providers do not undermine the 

competitiveness of U.S. manufacturers, including continuing EPA efforts to replace the 

Clean Power Plan. In addition, Congress and the Interior Department should continue 

to reverse ongoing federal regulatory efforts that limit production of domestic energy 

sources. Congress and the Administration should enact policy measures to facilitate 

investment in our national energy infrastructure, including production, distribution, 

transmission, and storage projects. 

 

Environment 

American steel producers have carefully sought to reduce our environmental footprint 

even while producing the advanced and highly recyclable steel that our economy 

needs. We have been encouraged by the current Administration’s recognition of the 

need for a partnership with industry to preserve and protect our shared environment 

while promoting economic growth. AISI urges the Administration and Congress to 

continue to reconsider EPA regulatory actions in order to address the impact of these 
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regulations on industrial competitiveness and to ensure adequate cost/benefit 

analysis. 

 

Transportation and Infrastructure 

Transportation infrastructure facilitates broad economic growth and directly impacts 

the competitiveness of the domestic steel industry. Congress should provide for 

increased, long-term funding for improvements to the nation’s transportation, water, 

energy and other critical infrastructure. Federal funding should be accompanied by 

reforms that streamline permitting to speed approval of large projects and should 

ensure that iron and steel used for the nation’s infrastructure is produced in the 

United States. 

 

Workforce Policy 

The steel industry shares the federal government’s goal of ensuring safety and health 

at industrial workplaces. However, some regulations may misdirect priorities and 

create unnecessary costs for employers that prevent optimum workplace safety and 

health benefits from being realized. The Administration and Congress should 

reconsider and reform these regulations. Congress also should enact the Voluntary 

Protection Program Act to authorize and improve the VPP, a key employer employee- 

OSHA collaborative workplace safety program, and the Administration should commit 

to a cooperative enforcement approach where federal agencies and employers work in 

partnership to advance workplace safety and health. 
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RISE RESEARCH INSTITUTES OF SWEDEN 

RISE is Sweden’s research institute and innovation partner. Through our international 

collaboration programmes with industry, academia and the public sector, we ensure 

the competitiveness of the Swedish business community on an international level and 

contribute to a sustainable society. Our 2,800 employees engage in and support all 

types of innovation processes. RISE is an independent, State-owned research institute, 

which offers unique expertise and over 100 testbeds and demonstration environments 

for future-proof technologies, products and services. 

 

Our purpose 

RISE’s mission is to work for sustainable growth in Sweden by strengthening the 

competitiveness and capacity for renewal of Swedish industry, as well as promoting 

the innovative development of society as a whole. 

RISE’s mission is formulated in Swedish Government research and innovation bills as 

well as any owner instructions issued by the Government. 

The Government’s research and innovation bill states that the overarching goal for the 

research institutes gathered under the RISE AB umbrella is to be internationally 

competitive and facilitate sustainable growth in Sweden by strengthening 

competitiveness and innovation in the business Community. 

 

We do this by: 

i. Increasing our own and our customer’s international presence and 

competitiveness. 

ii. Strengthening regional business communities and industrial clusters. 

iii. Creating a robust infrastructure for innovation for the benefit of industry and 

society. 
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iv. Contributing to innovative, sustainable solutions to social challenges. 

v. Supporting small and medium-sized businesses nationwide. 

 

Our objectives 

RISE Research Institutes of Sweden’s mission is to work for sustainable growth in 

Sweden by strengthening the competitiveness and capacity for renewal of Swedish 

industry. 

 

Operational objectives: 

RISE Research Institutes of Sweden AB and its subsidiaries (RISE) shall be 

internationally competitive and facilitate sustainable growth in Sweden by 

strengthening competitiveness and innovation in the business community. 

 

RISE shall strategically develop expertise and collaborative networks that contribute to 

strengthening competitiveness and innovation in the business community, as well as 

the institute sector’s position in the innovation system. 

 

RISE shall have an appropriate structure for effectively contributing to strengthening 

competitiveness and innovation in the business community. 

 

The combined industry research institute sector’s brand, RISE, shall be reputed and 

well-known among stakeholders. 
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Sustainability objectives: 

i. Responsibility objective – by 2020, 100% of our customer assignments will come 

with a Sustainability Declaration and be linked to one of the UN Sustainable 

Development Goals. 

ii. Business objective – by 2020, 10% of turnover shall be generated as a direct result 

of sustainability work. 

iii. Attraction objective – by 2020, we shall be one of the 10 most attractive 

employers in our category nationally. 

 

Financial objectives: 

i. Operating margin – at least 3% from 2020 onwards. 

ii. Net debt/equity ratio – 0-30% from 2019 onwards. 

iii. Dividend – 0%. 

 

Our offer 

RISE works on some of the most pressing and exciting challenges of the age, often on 

assignment from or in close collaboration with the industry, academia and the public 

sector. 

 

1 - Vision and strategy 

Increased competitiveness and sustainable development are built on the ability of 

companies and organisations to renew and innovate, on their knowledge of global 

trends and on how well they are able to identify the needs of relevant target groups. 
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There is an increasing need for business intelligence and trend spotting in order to 

navigate an increasingly complex and dynamic market. This must be combined with 

structured and systematic innovation work. 

 

We offer: 

Innovation partnerships: We offer businesses, public authorities and organisations 

structured, strategic innovation partnerships in the form of framework agreements.  

These innovation partnerships are designed based on the customer’s needs but are 

always founded on trust and confidentiality. A confidentiality agreement is prepared 

for access to the customer’s project portfolio and future challenges, so that we are 

able to proactively support the customer in identifying the correct expertise, test beds 

and any other applicable RISE services. 

Another central component of any innovation partnership is that the customer always 

has access to one person within RISE who works exclusively for the client on either a 

full-time or part-time basis and who functions as their point of contact. It may even be 

possible that one of the customer’s employees will be provided with a workplace at 

RISE, or indeed that all relevant RISE employees will be stationed at the Customer’s 

premises. 

Future scenarios and roadmaps: Using systematic business intelligence based on 

challenges and needs, we are able to provide an overview of which trends and 

conditions can be expected to affect the organisation in the short and long terms. 

These methods have been developed over a long period of time and are combined 

with the research and in-depth technical expertise available at RISE. 

Our Technical Innovation System (TIS) is a methodological framework through which 

we analyse the emergence of new technological sectors. This is used to identify 

opportunities and obstacles to growth in various technological fields. The method can 

be used in a number of areas, although it does require good knowledge of the 

technology in question. 
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Among other things, we can deliver: 

Trend spotting and action plans to meet future challenges: Systematic data collection 

allows the analysis of business intelligence to draw strategic conclusions and model 

future scenarios. 

Forecasting of new, fast-moving or disruptive solutions: Can include technologies, 

business models, organisations, etc. 

 

Innovation support services: RISE Innovation Offices allow us to offer a range of 

innovation support services that facilitate an efficient and successful development and 

innovation process irrespective of whether the aim is a technological shift, business 

development or organisational evolution. 

Translucent Innovation: Translucent Innovation is a digital platform and app for open 

innovation, in which the company’s needs for research or business development are 

matched with RISE expertise and 5,500 startups and small businesses in the Swedish 

Incubators and Science Parks (SISP) network. 

CoCreation: A two-day workshop based on design methodology in the field of product 

and business development, aimed at providing an informed decision prior to 

commencing an innovation project. A concrete customer requirement is formulated 

and submitted via Translucent Innovation. Responding companies are invited to attend 

the workshop for creative concept generation and structured assessment of 

profitability and implementability. Deliverables from the workshop are a number of 

completed concepts. 

Need Portfolio Management (NPM): How does one determine which needs will 

provide the best return and can realistically be delivered at a given cost and within a 

given timespan? RISE offers support in Need Portfolio Management (NPM), a service 

very much akin to PPM (Project Portfolio Management) but with the focus on need 

and business opportunities prior to the commencement of a project. During a two-day 

workshop, current needs from the sales organisation are analysed and a need portfolio 
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is prepared. In combination with a training course, the company can then drive their 

own NPM process. 

TRIZ: Needs analysis carried out within NPM can be supplemented with a root-conflict 

analysis of the most business-critical needs. TRIZ is a method for quickly identifying 

general problem-solving principles to deal with technical issues. RISE offers both 

training and workshops on TRIZ methodology. TRIZ is a Russian acronym for the 

‘Theory of Inventive Problem Solving'. 

Innovation Landscaping: This service is aimed at companies that require solutions to 

technical or business-related problems and need support in evaluating possibilities 

such as joint venture, patent procurement or company acquisition to obtain the 

correct technology. Based on the challenge facing the customer, RISE will compile a 

report on relevant partners and technical solutions, interview candidates and arrange 

workshops with the customer. 

Innovation Due Diligence (IDD): This service is offered in collaboration with Luleå 

University of Technology’s business development company LTU Business and is 

focused on early-stage innovation and business ideas. We undertake a detailed 

evaluation of business potential in three stages, allowing an informed decision on how 

the innovation/business idea should be developed. 

Beyond: Beyond, a collaboration with Ideon Open in Lund, is an incubator and 

accelerator for product and business development in large, established businesses. 

Beyond offers the company an innovation environment for the development of 

creative ideas and new technologies, with working teams placed in the incubator for 

up to a year. 

The Pink – Design Enabled Ecosystem for Prototyping Sustainable Futures: The Pink is 

both a physical and a virtual innovation hub and a design-driven ecosystem; a platform 

for cutting-edge innovation and sustainable social transformation. The Pink is a project 

for prototyping sustainable futures in which dynamism, creativity and exploration are 

the key. 
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Innovation competition: On behalf of Vinnova, RISE also runs a national innovation 

competition office aimed at supporting public authorities, organisations and 

businesses in effectively utilising and implementing innovation competitions in their 

organisational development. Among other things, we provide support for the 

procurement and evaluation of innovation competitions, as well as strategies for 

implementing the results obtained. 

 

2 – Research and Development 

The complex challenges facing society and trade and industry demand increasing levels 

of skills development and interdisciplinary solutions. 

Needs-driven, applied research is RISE’s core activity and is always conducted in 

collaboration with customers and partners, either in publicly funded consortiums or 

through direct assignments on behalf of the private sector. We also offer competence 

development and specific support for small and large businesses. 

 

We offer: 

Applied research for innovation:  

Publicly funded consortiums: As an independent innovation partner, RISE conducts 

and participates in a number of challenge-driven national and international R&D 

projects that are in part publicly funded. Thanks to our large network in the private 

and public sectors, we are able to quickly assemble teams and stakeholders with the 

relevant skills in all links of the value chain; whether from the public sector, trade and 

industry, large and small businesses or academia. Publicly funded projects are 

characterised by: Experimental results; Intellectual property shared with other 

consortium members; Work partly financed by public funds; Noncompeting parties 

throughout the value chain participate 
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Direct assignments on behalf of the private sector: RISE is able to call on a uniquely 

broad range of technical expertise, as well as a robust innovation infrastructure, for 

the benefit of our customers. Our expert consultants are all researchers with a global 

network and good insight into commercial conditions. We conduct our work together 

with customers in complete confidentiality to identify development needs and develop 

market-adapted and sustainable applications. Direct assignments on behalf of the 

private sector are characterised by: Confidentiality; Projects can be large or small in 

scope. 

 

Service innovation and design processes: Knowledge about how service logic and 

methods for co-creation and design can be utilised in R&D work is increasingly 

important for both the public and private sectors in being able to develop new services 

and functionality. 

We use design methodology to analyse and visualise the users’ conditions, behaviour 

and motivations, and to develop customised solutions in close collaboration with our 

customers and partners. It is often necessary to implement processes across industries 

and sectors, in the borderlands between innovation, research and business 

development. Unique structures are thereby created for innovation, adapted to every 

requirement and challenge facing the individual enterprise and at a system level, 

whereby we also create new conditions for policy making based on relevant data. 

RISE Service Lab is one example of an innovation environment in which we conduct 

research and development into innovative services. 

 

Professional Education: In addition to the knowledge transfer that takes place in daily 

collaborations between us and our partners, RISE offers a competence development 

for a professional, sustainable, competitive and lifelong learning. Our educational 

activities are aimed at both the business sector and the public sector. 
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Supply of competence development: RISE educational activities are aimed at both the 

business sector and the public sector. Our range includes everything from 

subject-specific courses and lectures to conferences, web-based education and 

facilitation of complex change processes in the form of workshops and seminars. The 

subject areas reflect the entire breadth of the RISE business areas. Many of our 

courses also result in certifications and validations. 

Tailored activities: RISE also provides tailored activities designed for the customer's 

specific needs according to wishes. It can involve smaller training efforts, such as 

individual lectures, workshops or conferences, but also be more comprehensive 

education programs, mobile education solutions, online education or distance 

learning. 

Research on digitization and learning: RISE offers a context in which organizations in 

the education sector and active people in lifelong learning can participate in applied 

research projects, gain new knowledge, test products and systems and also gain access 

to both research and external analysis of digitization. 

 

Innovation support for small and medium-sized businesses: One of RISE’s most 

important tasks is to strengthen the competitiveness of small and medium-sized 

Swedish businesses (SMEs). Our focus is always on the needs of the individual 

company and we offer customised support and expertise irrespective of where on the 

development curve the company finds itself. 

We are able to offer SMEs everything from technical solutions, skills development and 

commissioned research to evaluations of products or processes. We also have 

methods and services to support the innovative ability of the company. 

 

Our offer for SME companies: 

Access to RISE’s 2800 experts and hundreds of test and demonstration environments 
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Guidance regarding SME-specific projects and offers 

Tips and advice regarding funding opportunities 

Quality-assured market access 

Business networks 

Customised training 

Examples of SME-specific projects and networks include the Food Accelerator, 

Scale-up, the Enterprise Europe Network (EEN), EU SME support initiatives and advice 

on CE labelling. 

 

Expert support: RISE has the expertise required to implement a successful innovation 

process, with specialists in a large number of technical disciplines and other important 

fields of knowledge. This expertise can be combined in interdisciplinary teams or 

offered individually, depending on the customers needs and the complexity of the 

assignment in question. 

 

3 – Industrialization and quality assurance: 

Testing, measuring, verification and quality assurance are important elements in any 

successful and efficient technical development and innovation activity. 

We offer test beds and specialist competence in advanced measurement techniques, 

certification, calibration, standards and quality control. 
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We offer: 

Industrialization and verification: Test beds and demonstration environments, 

technical evaluation and verification as well as prototypes and pilot production are 

some of RISE's offerings in industrialization and verification. 

 

Technical evaluation and verification 

 

Quality assurance: Legislation often places demands on products, equipment, 

machinery, management systems and/or skills. As a customer, you may also want to 

feel comfortable with what you buy. Confidence in products and services increases 

with quality assurance in the form of certification, calibration and inspection. RISE is 

the national leader in several of these competence areas. 
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24. Negociação colectiva: exemplos de 

cláusulas do acordo dinamarquês referente a 

incentivos 
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25. Negociação colectiva: detalhe do caso 

italiano 
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26. Negociação colectiva: task forces suecas 

para produtividade 
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From: Wåhlberg , Klas [mailto:klas.wahlberg@teknikforetagen.se]  
Sent: quarta-feira, 1 de Abril de 2020 15:59 
To: associates@vasconcellosesa.com 
Cc: Lindqvist, Bengt 
Subject: VB: Industriavtalet - bifogat 
 
Dear Prof Sa, 
 
Many thanks for the interesting discussion we just had. As promised I enclose a copy of the Framework 
agreement for the Industry parties in Sweden, Industrirådet, comprising of both employers as well as 
unions working in the industry business.  

 
1) This agreement governs the detailed salary/wage collective bargaining agreements that is 

signed individually among the different individual unions and the corresponding employers 
organization.   The enclosed document is regrettably in Swedish only, but I would like to 
draw your attention to the following pages and clauses, which was what I referred to: 

 
Pg 5 Industrirådet    1st paragraph – that describes how the parties generally should work together. 
Industrirådet means – Industry council, and comprise of the unions and employers in the industry 
sector. You find all signatories on page 34, including me for tTeknikföretagen. 
 
Pg 8 Avtalets syfte                     1st paragraph, ”avtalets syfte” = Purpose of the agreement where 

all parties has signed that “The purpose of the agreement is to unite 
the parties of the industry in a strive to improve industry 
competitiveness and create good working conditions for the 
employees. The parties have a long tradition of working together 
successfully and closely in matters related to industrial 
development”.  

 
There is more in the two first clauses on page 8, but this summarizes the strive for industrial 
competitiveness – where productivity increase is one factor.  
 

 
2) Union contacts in Sweden:  

 
I would suggest IF Metall chairman Marie Nilsson. Mail: marie.nilsson@ifmetall.se She will be able 
to assign someone to your mail further in her organization.  

Best regards 

Klas Wåhlberg / Director General 

 

 

 

mailto:marie.nilsson@ifmetall.se
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Industry role 

 

Purpose of the 

agreement 
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27. Contratação colectiva na Dinamarca no 

sector metalúrgico: formação no posto de 

trabalho 
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28. Programa transversal à economia 

dinamarquesa: novas ferramentas para 

educação contínua dos adultos  
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29. Contratação colectiva na Suécia: 

formação no posto de trabalho 
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What can associations and unions do for companies to increase the productivity and 

the wages of the workers? 

 

Introduction 

You can improve growth in two ways. More employment and/or increased productivity. 

Sometimes these two options are look upon as if it were a contradiction between them. 

That’s not true. It is possible to do both; increase employment rate and raise 

productivity. Portugal should have the potential to increase productivity and 

employment. In other words, to cath up, a least some of the gap to other countries.  

How? First my starting point would be that “How” is a question for the Portuguese. I 

don’t know the conditions and experiences from Portugal. What I can do is to share some 

of my Swedish experience and our ideas about who to improve the result for the workers 

and the wellbeing in the whole society. 

 

1. Overall national policy approach 

Swedish trade union are, generally speaking, positive to new technology, innovations, 

competition on the product market (there are exception - markets failure and so on but 

generally). We defend free trade and openness to foreign investment. This approach 

increases the pressure on the economy and bring more of structural change. Structural 

change tends to benefit some and hurt others. This policy approach must therefore be 

combined with a policy which protect workers from income losses and facilitate job 

change. Labor market policy is crucial if you want to reach a result where all benefit. 

 

2. Institutionalized cooperation – Industrial agreement 

In Sweden we have, since 1997, an agreement between employers and employee in the 

mining and manufacturing sector.  The aim of the agreement is to strengthen and 

develop Swedish manufacturing industry, to increase investment in education and skills 
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and to regulate wage formation between the labor market parties in a way that ensure 

that that the internationally competitive sector should maintain a wage-setting role. 

The creation of strong institution between the social partners in mining and 

manufacturing industries with the purpose to strengthen Industrial development, 

collective bargaining and vocational training has been successful. 

 

3. Education and on the job training 

One of the hot issues for the trade unions in Sweden (forget Corona) is to strengthen the 

workers right to education. I believe it is also important in Portugal. More and better 

education is an important tool to get higher productivity and higher employment rate.  

Education directed to low skilled groups are very important to create more equal living 

condition as well as to rise the production in the company and in the whole society. More 

of on the job training, well design vocational training programs and special effort in case 

of redundancy and when workers need complementary education for to get a new job. 

Forms and target groups differs, adult education, school to work program etc.. High 

activity and commitment from the social partners are crucial.  

Göran Nilsson 

Senior Economist 

IF Metall  
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30. Fiscalidade: exemplos macro 
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30.1. Espanha: O governo de Aznar diminuiu as taxas de IRS mínima e máxima (de 17 

para 9,06% e de 47,6 para 29,16% respectivamente) e o saldo orçamental melhorou 

de -3,9 para equilíbrio e o total de receitas em % do PIB também ligeiramente. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

VS   

 

 

Vasconcellos e Sá Associates, S.A. 

418 

ASSOCIAÇÃO NACIONAL DAS EMPRESAS 

METALÚRGICAS E ELECTROMECÂNICAS 

 

30.2. EUA: O presidente Bush reduziu a taxa de IRS (de 38,6% para 35%) e o total de 

receitas em % do PIB subiu de 31,3% para 32,4%. 
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30.3. Eslováquia: Em 2002 diminuiu a taxa de IRC, IRS e IVA para o valor único de 

19% e a Eslováquia atravessou incólume a crise do subprime e ultrapassou Portugal 

em PIB per capita. 
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30.4. EUA: Na presidência de Reagan as taxas de IRS e IRC foram 

reduzidas e a percentagem de receitas no PIB e o crescimento económico acelerou 

(da recessão de -1,9% em 1982 para 4,2% em 1988).  
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31. Carga fiscal portuguesa 

comparativamente com outros países 

europeus 
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A carga fiscal portuguesa é 126,8 acima da média da EU-28 de 114,9. 
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32. Esforço fiscal português  
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Se se tomar em consideração o PIB, o esforço fiscal português é o maior. 
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33. Factores críticos de sucesso na 

implementação 
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1º. Co-optar o(s) sindicato(s); 

 

2º. Propôr a redução para 75% ou 50% da taxa de imposto e apenas sobre a 

remuneração variável; 

 

3º. Desde que (garantia dada ao estado) a receita fiscal (face ao último ano) não 

diminua; 

 

4º. Fazer várias simulações dos benefícios para todos os parceiros sociais, para além 

do quadro da figura 30 do texto. 

 

Figura trinta 
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34.  Melhores contactos no estrangeiro para 

apoio na implementação 
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Nome Função Entidade Contacto 

1 Nils 
Kaasing 

Consultor/Engenheiro 
de produção 

Confederação da 
indústria 

dinamarquesa 
nik@di.dk 

2 Jasper 
Madsen 

Director do 
departamento de 

serviço da indústria 
de metal e maquinaria 

Confederação da 
indústria 

dinamarquesa 
jem@di.dk 

3 Mathias 
Ternell 

Director de Relações 
Internacionais 

Associação 
metalúrgica da Suécia 

mathias.ternell@jernkontoret.se 

4 Klas 
Wåhlberg 

Director-geral 
Associação das 
indústrias de 

engenharia da Suécia 
klas.wahlberg@teknikforetagen.se 

5 Bengt 
Lindqvist 

Economista-chefe 
Associação das 
indústrias de 

engenharia da Suécia 
bengt.lindqvist@teknikforetagen.se 

6 Axel 
Eggert 

Director-geral 
European Steel 

Association 
a.eggert@eurofer.be 

7 Marie 
Nilsson 

Chairman 
Sindicato sueco IF 

Metall 
marie.nilsson@ifmetall.se 

8 Göran 
Nilsson 

Economista-chefe 
Sindicato sueco IF 

Metall 
goran.nilsson@ifmetall.se 

9 Claus 
Jensen 

Presidente 
Sindicato 

dinamarquês Dansk 
Metal 

clje@danskmetal.dk 

10 Thomas 
Søby 

Economista-chefe 
Sindicato 

dinamarquês Dansk 
Metal 

thso@danskmetal.dk 

11 Claudio 
Lucifora 

Professor de 
economia 

Universidade Católia 
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