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N:
Hello, everyone. My name is Nao. 
H:
I’m Hiroki. 
E:
And my name is Eisuke.
N:
Today we are going to talk about a very important issue to preserve our home.

The other day we were excited to talk about smartphones.
N:
Hey, Eisuke, Hiroki, look! I’ve got a brand new smartphone!
E:
Oh… Is that the latest? Let me see it! Huh, that’s great. What has changed?
N:
It’s Waterproof, takes 3D pictures, and has a cool thin design. I love it!
H:
I see… Huh? Didn’t you change your smartphone recently?
N:
I bought it six months ago, but it started to work more slowly because of too much data and use. So, I put it away on the shelf at home.
H:
What? You can still use it, right? That’s wasteful. Well, the used smartphones will pile up. What will you do with it?
N:
I’ll give it away to free collection traders. I saw the truck coming to collect used electronic devices recently.
E:
Is that what is called “E-waste”?
N:
What is “E-waste”?
E:
It means Electronic waste. Actually, I heard the other day that E-waste is sent to other countries including China and Ghana. And it causes environmental damage there.
N:
Really? It’s a big problem!!
H:
Right, Nao didn’t know about E-waste. Did you?

We conducted a survey of 1020 students at Ishikawa Kosen.
E:
We found that they have 1.5 smartphones per person and they have been using them for 2.7 years on average. 
H:
98% of the students have a smartphone. However, 96% of all the students answered “No” to the question “Do you know about E-waste?”
N:
We were anxious about where the E-waste goes and how it is processed. In August, the three of us visited two factories in Kanazawa to learn about E-waste. Then we found some interesting facts about the problems dealing with it.
E:
At first, we thought that one of the solutions was to improve recycling technology. However, from the fieldwork at the two factories we visited, 99% of electronic parts can be recycled.
H:
Then why is E-waste transported abroad?
N:
Cost! When we went to the factories, we could see a worker dismantling the PCs by hand. It seemed relatively easy, but we heard that it requires high labor cost and that illegal private companies export the E-waste to developing countries in order to cut the costs.
E:
Then, what has been happening in developing countries?
H:
According to the TV program I watched the other day, people there break down E-waste and extract the precious metal by burning the parts. They make a meagre living from the work. But the low-temperature incineration produces toxic gas.
E:
In addition, the extracted metal is cooled by water which pollutes water and soil and contaminates the fish and vegetables people eat.
N:
Then, how can we prevent the growth of E-waste? According to the factory workers in Kanazawa, we should increase the collection centers in Japan. By doing so, local governments can regulate the disposal of E-waste.
E:
We also learned that another way to reduce E-waste is to add the recycling fee to the price of new electric devices. This would reduce the cost to collect and recycle.
H:
We realized the importance of the partnership between companies, consumers, and recycling factories to solve the problem. Then, we considered the solutions that we as technical college students can work on.
H:
Let me tell you my idea.
Hiroki’s solution
H:
I think one solution is for engineers and manufacturers to recognize the problem and study it more deeply. And this problem is related to my dream.
N:
What’s your dream?
H:
Before I started to work on this E-waste issue, my dream was to become an engineer who teaches skills to engineers in developing countries. However, I noticed that if I just teach people manufacturing skills, the E-waste problem will get worse. So, I also have to teach about the danger of certain materials and the process of recycling. It means that all the engineers and manufacturers must be responsible for our products throughout the entire process.
E:
As you say, the future goal is important. But are there any actions we can take now as students?
H:
We can make a steady effort to acquire knowledge in order to instruct others and explain the problem clearly.
N:
I see. What do you think, Eisuke?
Eisuke’s solution
E:
My graduation study might also be one of the solutions.
H:
What are you studying?
E:
Have you heard of piezoelectric element? 
N:
No, I haven’t. What is it?
E:
It has a peculiarity to change the force to voltage, and vice versa. The element is used in many ways. First of all, one of the most common elements of E-waste problem is lead. The substance which has the most excellent properties among piezoelectric elements is PZT. The problematic aspect of PZT is that it contains a large amount of lead.
N:
I know lead is not good. It is one of the biggest causes of the E-waste problem.
E:
But PZT cannot be replaced by any other material.
H:
That’s terrible!
E:
Exactly. However, there are a few things that have similar properties such as BFO, another kind of Piezoelectric element, which is harmless. My graduation study is to improve functions of the BFO. Actually, I’m going to study more at university in the States this fall. I want to engage in solving this problem as an engineer.
H:
That’s amazing! You seem to be working on an important issue. It is really important to contribute to solving the E-waste problem as an engineer. 

Well, how about you, Nao?
Nao’s solution
N:
I think we should consider not only technological development but also the human mind. 
E:
According to the survey, 35% of the students answered “I will throw away my smartphone when the contract expires or a new smartphone is released.”
N:
So that means we change the smartphone when we are not very attached to it even if it can still be used. Don’t you think it is wasteful to dump the usable smartphone?
H:
There are many people throwing them away in such a short period. Then what should we do?
N:
Engineers should consider the user’s emotional attachment to their device. For example, this music player was given to me by my grandfather. Because I have used it for 5 years, it sometimes breaks down, but I’ve had it repaired and still use it. This is because I have a lot of happy memories with it.
E:
I know that feeling! I also treasure my old smartphone at home.
N:
Although the data can be transferred to any new device, precious memories with the device never fade. As for the question, “How do you get rid of your cell phone?” 35% answered “I never throw it away, because it has happy memories and data.” Even though electronic equipment has a limited lifetime, it can be repaired and used again. When you have to change the device, you should ask a recycling factory to process it. Then you are a part of the circle of manufacturers, consumers and recycling factories.
Discussion and Conclusion 
E:
OK. Considering our three opinions, first, we should tell people about the current situation.
H:
I agree. In the questionnaire, we asked students the degree of interest on a scale of one to five, and the average was 2.48. The students who answered “Extremely interested” were only 46 out of 1020. This low interest has been caused by the low recognition of this serious problem. So, I think everyone has to learn about it.
E:
Also, as technical college students, we can contribute to technological issues.
N:
It is important that three groups are associated. Engineers, recycling traders, and consumers create a cycle. The process breaks down if one of them is missing. If we can make a cycle, I think the E-waste problem will be solved.
H:
We propose that these three steps should be the key to solving the E-waste problem.

To recognize the present situation.
E:
To engage the problem.
N:
And to make a cycle in the world.
EHN: Then, we can help to preserve our home, the Earth, for the future!
