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Country: Zimbabwe
Technology: Micro Hydro System
News story: A people surviving against all the odds.
Overview: 

“Without energy, poverty is like a dog chasing its tail. Searching for firewood means longer journeys, leading to less education and less time for processing and production, meaning less money. Without investment into energy, communities are becoming more and more steeped in poverty, struggling to claw their way out.” 

Tinashe Nhete, Practical Action Zimbabwe

Imagine living in the dark, unable to keep warm, turn on a light or boil a kettle. 

Imagine being forced to rely on burning poor quality wood, dung or crop waste for cooking – suffering the effects of the potentially fatal toxic fumes given off by this fuel.

Imagine becoming desperately ill and being turned away from your local clinic because it has no electricity and can’t offer even the simplest treatment. 

Imagine your child living under the shadow of a life-threatening disease because there’s no vital vaccine, due to a lack of refrigeration. 

Imagine if you or your partner were pregnant and went into labour at night and had no light, no pain relief, and no way of saving you or the baby if there were complications. 

This is the stark reality for billions of people living in poverty. 

For millions of families across Southern Africa, access to electricity is as distant a prospect as it was decades ago. Each day, as the light fades, so too does the possibility of adults working into the evening, children studying and families cooking in well-lit, clean and safe homes. 

In Malawi, just one person in every 2,000 has access to electricity. In Mozambique and Zimbabwe, energy is similarly restricted. Across the globe, 1.5 billion people have no access to electricity – that’s nearly one third of the world’s population. 
This lack of access to electricity is a major obstacle to local development: health and education services are limited and opportunities to improve livelihoods are few. 

In rural areas, farming is the means by which most families survive and earn a meagre living. The lack of access to energy, though, prevents local people from adding value to their crops, developing new ways of supporting their family and improving their prospects
The conventional approach to providing electricity tends to marginalise rural communities who are located far away from the central grid. As population densities here are low and the cost of energy supply is high, electricity companies have little incentive to provide services to these families. 

One thing is clear: not enough is being done to change this situation. 

But Practical Action is working with local women and men in a number of mountainous districts across southern Africa to introduce micro-hydro power schemes, which are managed and maintained by the communities themselves. 
These micro-hydro schemes represent a simple, practical alternative: once installed, they can provide enough power to meet domestic, industrial and agricultural needs, and can have a life-changing impact on poor, isolated communities. 

How it works:

A micro-hydro system works very simply, harnessing the power of water to provide a sustainable, environmentally-friendly and appropriate source of electricity. 

Water from rivers in the mountains is channelled through a settling basin which removes sediment which could harm the turbine. The water then flows into a tank where it is directed downhill through a pipe called a penstock. When the water reaches the bottom, it drives a specially designed turbine to produce electricity. 
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Diagram: 3D model of micro-hydro
Micro-hydro systems are designed to operate for a minimum of twenty years if they are properly looked after. That’s why we train local people to build and maintain their own system. And by making a small charge for use, communities can accumulate enough money to pay for the replacement of the unit at the end of its useful life. Once schemes are set up, they should continue to function indefinitely without any more external funding.

Unlike traditional power stations that use fossil fuels, micro-hydro generators have practically no effect on the environment. And because they don’t depend on dams to store and direct water, they’re also better for the environment than large-scale hydro-electric stations. In fact, by reducing the need to cut down trees for firewood and increasing farming efficiency, micro-hydro has a positive effect on the local environment.

This particular project began in January 2008 and lasts until 2013. The chief activities will focus on constructing nine new micro hydro systems and repairing six existing schemes. As a result of the project, the following impacts are expected to be achieved:

· Improved access to energy for over 45,000 poor women, men and children
· Reduced drudgery associated with accessing services – such as grinding maize and battery charging (which currently often require a walk of some 20kms to reach).

· Development of small-scale enterprises – In addition to making a direct contribution to better health services (through, for example, vaccine refrigeration) and improved education facilities (through for example, better lighting).
Case Studies: 
“We are so happy to have light, we feel very thankful and proud: our neighbouring communities envy us. At first they thought our work was in vain but now they are asking us what they can do to obtain light”.
Quote from a villager who now benefits from a micro-hydro scheme 

recently installed with help from Practical Action

Madeline Bofu’s Story

“When I complete my education, I am going to be a lawyer”. These words are expressed with such passion and conviction that one has no choice but to believe that eleven-year-old Madeline Bofu will become a lawyer one day. Madeline is a pupil at Chipendeke Primary School, about 60 kilometres South of Mutare, Zimbabwe’s fourth largest city. The school has a total of 429 pupils, whose parents are mostly communal and subsistence farmers. Madeline needs to complete her primary and secondary education with flying colours, short of which she will not be admitted to any local university and she knows that she needs to be studying a lot. She has to continuously be among the top three of her class – a feat she has managed to maintain easily for most of her six years at school. “For me to become a lawyer, I need to study harder and read more”, she says.

The main hurdle she has to overcome is lack of adequate time for studying. She cannot study at home at night because her parents, who are subsistence farmers, are unable to afford candles or paraffin for her studies. Each candle gives 3 hours of continuous lighting and with each candle costing $2, her family would require at least $6 per week for her studies alone, a cost which they are already finding hard to meet, and as a result Madeline has ended up having less time for studying. She cannot study adequately during the day as she has to attend to household chores after school, such as washing dishes and working in the field.

However, Madeline may still have a chance for her dreams to come true. 
This follows the installation of a micro-hydro scheme in the community. The micro-hydro scheme technology was selected as an alternative energy source for communities in fragile mountainous ecosystems, whose access to modern energy services is low and chances for these communities of being reached by the national grid in the near future are distant. With its mountainous terrain and abundant perennial water sources, Chipendeke has the physical features necessary for the establishment of a micro-hydro scheme.

With the prospect of access to electricity, Madeline feels a little closer to her dreams. 
“Now that we will be having electricity in the village soon, we will have lights at our house and I will be able to study more ”, Madeline says, and this optimism is also shared by the other members in the community.

“We know that having electricity will not solve all our problems here at the school, but it will certainly improve a lot of things”, says Misheck Mukahanana, the deputy headmaster at Chipendeke Primary School. 
Chipendeke Primary School, like most of the schools in the district has borne the brunt of the economic hardships which have reigned in Zimbabwe over the last eight years. For example, the Grade Seven results – the final external examinations which pupils at primary level sit for before they proceed to secondary school – have been steadily plummeting over the past three years, with a 12% pass rate in 2007, 8% in 2008 during the peak years of Zimbabwe’s economic crisis, and continued to decline in 2009, to 2%. 
With the number of people living below the poverty line standing at 1.4 million in Zimbabwe, as of August 2010, (The Consumer Council of Zimbabwe), most community members have found it difficult to continue prioritising the costs associated with education and instead opted to focus on the provision of food. According to Mukahanana, most pupils do not have school stationery such exercise books, writing pens and textbooks and this has contributed towards the low grades. Currently at the school, only around 5% of school children attend school with textbooks, pens and exercise books.
Naboth Mucherera, one of the small scale farmers in Chipendeke, whose children also attend Chipendeke Primary School anticipates that the introduction of electricity will give more options in farming and will enable the refrigeration of produce, which will help him to generate more income and enable him to give more support towards the education of his two children. “With electricity I will be able to store my crops easily and earn more profit which will help me to support my family”, he says. 

Mukahanana also anticipates that the introduction of electricity in the area will contribute towards the attraction and retention of qualified teachers. “Teachers will also find it more meaningful to buy televisions and radios, refrigerate their food, which will make their social environment bearable and work more enjoyable, despite the current low salaries”, he says. 
He adds that with electricity available, it would be possible for the school to approach different sponsors for equipment such as computers, laboratories and home economics sets, which would give the pupils more enlightenment and focus. “We generally live in a closed society now and we think that our pupils will be encouraged to do more when they watch television and see what other pupils are doing, how people live differently in other parts of the country and the world”, he says.

Coupled with this is the little economic activities in the area, which has deflated the pupils’ will to complete their education. “Most pupils lose the desire to study hard when they see most of their elder siblings just loitering at the township after completing their primary or secondary education because there are no economic activities to absorb them”, says Mukahana. 
To date, less than half of pupils from Chipendeke community have completed secondary education at Chitora Secondary School, which is the only secondary school in the area and of these, only a handful have either proceeded to college or are engaged productively. The community anticipates that the introduction of electricity in the area will unlock small investments which will stimulate economic activities in the area, and which will absorb the school leavers. 
“We know that it’s difficult these days for our children to get vacancies at colleges, so if we have some small activities which generate money, maybe our children will be motivated to study,” says Mucherera. Prospects for increased economic activities in the area appear high, with virtually all commercial stands at the Chipendeke Business Centre purchased, as soon as preparations for the establishment of the micro-hydro scheme commenced.

Practical Action has adopted a community based approach in the implementation of the project, where community members are equipped with the skills of constructing, operating and managing the micro hydro scheme. The project manager Fungai Matahwa explains that with this approach participation in the project will be driven by people’s passion to improve their lives. “Because of this enthusiasm and the fact that the communities are providing all local materials, such as sand, stones, timber, labour and management, communities will feel genuine ownership of their micro hydro scheme, which will ensure that it lasts longer”, he says. The capacity building efforts are also expected to provide adequate skills for the community to sustainably manage and maintain the scheme. 

The First Lights at Chipendeke

In July 2010, the tiny village of Chipendeke stepped into the light – literally.  This was the culmination of Practical Action’s micro-hydro project which aims to give remote villages across Southern Africa access to electricity. Chandirekera Mutbuki-Makuyana (Practical Action Project Officer), was there to witness the switch-on of the first electric lights at Chipendeke. Here she describes what that glorious moment felt like:
“In a community where the only source of lighting is burning firewood or the moon in the sky, electricity is a distant dream. Even when Practical Action started the project in the community, very few believed that it would be a reality. “Electricity from our very own river right behind our back door?”  That was the thought that dominated people’s minds. But with a vision and some hard work, the project slowly took shape. Last night, at 7pm, the first light at the power-house came on. Ululating
 and marvelling outcries filled the starlight sky as people realized it was really happening. A couple of metres away at the business centre, a small crowd that had suspected the micro hydro plant would be tested that evening had gathered. They waited patiently in the cold night, chatting excitedly about the prospect of getting electricity. Thirty minutes later, a light at the hospital came on – to the amazement of the crowd. First, there was a hushed silence, then more ululating and cheering which brought more people and started the celebrations. “Nhasi ipungwe!!” (“We are not going to sleep tonight!”), someone exclaimed in the crowd and everyone burst out laughing. The Practical Action team who were doing the testing all huddled together and watched the happiness and sheer disbelief ripple through the crowd. It was a moment of self-reflection - we take electricity for granted while for others this was the very first time they were seeing electricity. It is at moments like that that I love my job the most.”

� To ululate is to make a long, wavering, high-pitched sound with a trilling quality, used at times of celebration.
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