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Presentation Notes
My name is Jim Magdanz. I want to thank the organizers of this conference for their good work, and thank all of you or being here today. Caroline Brown, Dave Koster, Nikki Braem, – who are here in the audience today – and I, and others in the Division of Subsistence in the Alaska Department of Fish and Game, collect information about subsistence uses of fish and game. Under law, our very first research duty is:“To gather information…on all aspects of the role of subsistence hunting and fishing in the lives of the residents of the state.” AS 16.05.094 One way to do that is to estimate subsistence harvests, which we do through an extensive community survey program. But harvests alone do not explain “all aspects of the role” of subsistence in Alaska. Today, I will illustrate how we are using network analysis to explore community economies in rural Alaska. 



Plan of Presentation
A network analysis of mixed economies in Alaska

• Rural Alaska economies are complex 

• Survey methods

• What we have learned so far

• Exploring the structure of a community economy 
through network analysis
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For those of you not familiar with rural Alaska, I begin with some background.My next slide discusses the complexities of rural community economies in Alaska. I will summarize questions we ask on our household surveys. I will review some things we have learned since our research program began in 1978. The review section will conclude with 2 slides on food flow networks.Then – the heart of this presentation – I will demonstrate a different way of looking at communities, through two-mode network analyses similar to ecologists’ food webs. I don’t believe anyone has analyzed a community economy in quite this way.



Rural economy is not simple
Subsistence embedded in a complex economic system

• Many factors
• Subsistence harvests
• Employment, equipment, education, age
• Family & cultural traditions

• Multiple perspectives
• Individuals, households, families, communities

• Complex structures
• Individual roles & relationships
• Flows of goods & services
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In Alaska, when people say “subsistence” they think mostly of customary and traditional fishing and hunting. Some people think it is a simple life. We think not. Subsistence fishing and hunting are embedded in a complex economic system that includes family and cultural traditions, access to lands and waters, and involvement in productive activities OTHER than subsistence hunting and fishing. Therefore, to adequately explain the ROLE of subsistence in Alaska: We must consider many factors in addition to subsistence harvests, We must assume multiple perspectives, and We must explore complex economic structures, that is, the roles and the relationships of individuals and of households, and the flows of goods and services among individuals, households, and communities.I have underlined “households” and “communities” in the slide because our survey program typically relies on household surveys and community-based samples.



Data collection
Standard questions on comprehensive household surveys

• Who lived in this household in the last year?

• How much wage income did household members earn?

• How much other income did the household receive?

• How much [salmon, moose, etc.] did HH members 
harvest?

• Who [harvested, processed, distributed] the [salmon, 
moose, etc.] that your household used?

Actual  survey questions were more detailed. Study period was one year immediately preceding the survey. A typical comprehensive survey included about 30 pages, and 
requires a little over an hour to administer.
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I have summarized here the basic questions we ask households in our study communities. These questions include:Who lived in this household in the last year?How much did household members earn from wage employment in the last year?How much other income did the household receive in the last year?How much [salmon, moose, etc.] did the household harvest in the last year?Who [harvested, processed, distributed] the [salmon, moose, etc.] that your household used?Most communities in rural Alaska have less than 500 people, less than 100 households. We typically attempt a census, and our samples are often very good, 80 to 90%.



Literature Review
Results of previous research in rural Alaska communities

•Documented subsistence harvests, earned incomes, and other 
incomes,

•Described non‐normal distribution of harvests and incomes 
among households,

•Explored factors associated with variations in household 
productivity, and

•Graphed flows of  subsistence goods and services, market 
goods and services, and cash among households.
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In remote, rural, Alaska Native communities, households typically rely on a combination of country food harvests, wage labor, and transfer payments.In my area, northwest Alaska, more than 90% of all households use subsistence foods, and average household harvests have ranged around 500 pounds per person per year, which is a lot of subsistence food.Virtually no household lives entirely off the land. Most households are engaged, in some wage labor, in commercial fishing, or in arts and crafts. And most households receive some form of transfer payments, most commonly the thousand-dollar-per-person Alaska Permanent Fund dividend.



What we know…
Rural  Alaska communities rely on both subsistence food & cash
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One thing we have observed is that relatively few key species contribute most of total subsistence harvest, in edible pounds. In Kivalina in 2007, the graph on the left, 5 species contributed 90%. More typically, about 10 species contribute 90%. It’s not always the same 10 species, of course. Coastal communities depend more heavily on marine resources, as you would expect. Most communities in my area harvest 50 or more different species, most in relatively small amounts.The graph on the right includes the top 10 sources of income in Kivalina in 2007. Wages paid by local governments – schools in particular – were the biggest source of cash income. Rural Alaska has relatively low levels of employment, compared to urban areas, leading to a perception that rural Alaskans depend substantially on welfare. That is NOT what we see. In communities where I have recently worked, earned income accounted for two thirds of the community income. In most communities, the largest source of transfer payments was the Alaska Permanent Fund dividend, available to every Alaska resident.



What we know…
Households  harvests vary widely. Harvests are LOG normally distributed
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We also find that household harvests vary widely, with a few “super households” harvesting 10 times as much as their neighbors.These two histograms show the distribution of household harvests for 370 households in 8 Kuskokwim River communities in 2009. Of these 370 households, 41 households (or 11%) reported no subsistence harvests at all, and 239 households (or 65%) reported harvests of less than 1,100 pounds. In the graph on the left – with an arithmetic x-axis – you can see several outlier households reported harvests on the order of 20,000 pounds. These are the “super households,” a term coined by Wolfe to describe outlier high harvesting households .In the graph on the right – with a logarithmic x-axis – you can see that the distribution of household harvests is log normal. The only difference in these two graphs is the x-axis: arithmetic on the left, and logarithmic on the right.



What we know…
Typically, 30% of households harvest 70% of the subsistence food
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Here is another way of looking at the distribution of harvests, a cumulative distribution function, which illustrates what Bob Wolfe calls the 30:70 rule.  The x-axis is the cumulative percentage of households in the community.  The y-axis is the cumulative percentage of harvests for in the community. I’ve sorted households from highest to lowest harvests. The super-households are in the lower left corner of the graph. You can see that in each example community here, the SINGLE highest harvest household accounted for 8 to 10% of the total harvest by all households in the community.The zero-harvest households are clustered along the upper edge of the graph towards the right. In each example community, about 10 to 20% of households contributing nothing or virtually nothing to the subsistence harvest, though they may have contributed to subsistence efforts in other important ways.The point is: Despite wide variation in household harvests, at the community level there seem to be predictable patterns to subsistence harvests.



What we know…
Subsistence foods are shared widely among households & communities
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Earlier, I commented that harvests alone cannot describe subsistence economies. We have seen that harvests vary widely among households. But harvests are not consumption, they are merely the beginning of what can be a rather long path to consumption.This graph illustrates the flow of foods among households in Buckland in 2003, and includes foods that were received by households in Buckland from other communities. The symbols, or nodes, represent households. Squares represent couples. Triangles represent single male or single female heads. Circles are households in another community. Household symbols are scaled by the NUMBER OF PEOPLE living in the household.The lines, or ties, show the flows of subsistence foods and processing services from household to household. Flows are scaled by the number of relationships, not by the weight of the foods harvested or processed. We have collected data like this for more than 30 communities, most in the last two years. The pattern of sharing and cooperation seen here is typical. As Ron Brower said this morning, sharing of wild foods is an extremely important aspect of subsistence life in Alaska.



What we know…
Food‐sharing relationships much more dense than cash‐sharing relationships
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These graphs present two subsets of the relations shown in the previous graph. On the LEFT are 11 fish relations, the harvesting, processing, and distribution of salmon, whitefish, and other fish, as well as the fish information sharing and fish decision making. As you can see, most households in the community were connected by fish production. A relatively small number of households, in yellow on the right, were either self-sufficient for fish or did not use fish at all.On the RIGHT are 11 financial relations. We asked, for example, who paid your rent or mortgage, who paid your utility bills, who bought your groceries, and so on. The dense, connected web of relations we see for fish – and for all other subsistence foods – was absent in the financial sector. Households were much more weakly connected, or not connected at all.I won’t dwell on this point here, except to ponder what these differences might mean for a community whose economy moves away from subsistence pursuits towards market pursuits.



• One Mode
• Household to Household

A second kind of network…
Adding a second mode provides a different perspective
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• Two Mode
• Resource to Household

Presenter
Presentation Notes
On the LEFT is the network I just showed you. This is a ONE-MODE network, by which I mean all the nodes were the same type. All the nodes were households. The relationships were the flows of salmon, moose, and other goods and services from household to household.On the RIGHT is a different type of network, a TWO-MODE network.  The orange squares are households.  The circles are resources. In the graph on the right, the ties represent flows of resources into each HARVESTING household. It’s called “TWO-MODE” because there are two types of nodes: resources AND households.In both graphs, nodes near the center have more connections than nodes on the periphery of the graph. Ties in the center tend to be stronger than ties on the periphery. I tell students to imagine the ties as rubber bands, pulling nodes together when there are many strong ties, and allowing nodes to drift apart when there are fewer, weaker ties.The possibilities of the second graph might take a minute to appreciate, so let’s walk through a two-mode data set. The two-mode graphs on the following pages describe Aniak in 2009. 



Household 195 “ego” network…
Flows of different  subsistence foods and cash into a single household

NOTE: Nodes are scaled to community values. Lines are scaled to household values.
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First, lets look at a single household. A network view like this is known as an “EGO” network, because it includes all the nodes tied to one particular node, the ego. In this case, the EGO is household 195, at the center of the graph.This view best represents how the data are collected. In our survey, we asked household 195 about the fish and game they harvested. Here, we see that household members harvested four kinds of salmon, along with half a dozen other fish species, moose, waterfowl, and greens. We also asked household 195 about their income from employment and other income. Here, we see the household members earned money working for local government, and received other income from the PFD, a Native corporation dividend, and some other income sources.In this graph, and in subsequent graphs, the household node is scaled by amount harvested by the household, The source nodes – salmon, moose, and cash – are scaled by total amount harvested, earned, or transferred to all households in the community, The source symbols are much larger, of course, because there are fewer sources than households. Because one dollar is not equivalent to one pound of food, I also applied a scaling factor to the cash sources. Finally, the ties between nodes are scaled by the amount harvested or earned by the household from each source.NOTE: The cash adjustment factor was 25. That does NOT mean subsistence food was worth $25. Households use cash income for other purposes.



Household 9 “ego” network…
Flows of different subsistence foods & cash into a single household
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Here’s another household in Aniak, this one more dependent on wage labor and less dependent on subsistence foods. The household’s employment is evidently seasonal, because the household received both earned income and unemployment and food stamps.Individual household ego networks are fairly simple, as you can see. We could look at each of the 140 households, but there is no need to do that here. Now I would like to look at the system from another perspective.



Salmon “ego” network…
Flows of five salmon species into all households in the community
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Here we have a SALMON ego network, showing all the households that reported harvesting salmon.To reiterate how these graphs are arranged… Nodes with the most numerous and strongest ties appear in the center. Nodes with fewer and weaker ties appear around the outside of the graph.Pink salmon appears on the periphery of the graph, because pink salmon were harvested in relatively small amounts by relatively few households. Sockeye appears near the center of the graph because more households reported sockeye harvests, even though harvests of sockeye were less than chum, Chinook, and coho salmon.



Government “ego” network…
Flows from three public sector wages  sources into all households in the community
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Here is a similar view, except now I am looking at households that received income from working at government jobs. Note how local government employment was a core resource, compared with state and federal employment on the periphery.



Transfer Payments “ego” network…
Flows of four transfer payments into all households in the community
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Here is a view of transfer payments. As I mentioned earlier, relatively few households receive transfer payments such as food stamps or public assistance, so these sources drift to the periphery. Energy assistance was available to many more households, so it appears in the center.The three nodes – food stamps, public assistance, and energy assistance – are similar in size, indicating that the TOTAL amount distributed to the community from these sources was similar.The thick lines connecting a few households to food stamps and adult public assistance indicate that those few households received significant amounts of food stamps and public assistance. The thinner lines connecting a large number of households to energy assistance indicates that those households received smaller amounts of energy assistance. Which makes sense. The TOTAL AMOUNT from all sources was similar, distributed to MANY HOUSEHOLDS for energy assistance, and FEWER HOUSEHOLDS for food stamps and public assistance.I could go one like this for quite some time, looking at each household and each resource in isolation. But I think you get the idea. So let me put it all together.



The Mixed Economy of Aniak
Flows of all foods, earned income, and other income  into all households
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Here is the mixed economy of Aniak, all households, and all resources, subsistence and cash, in one network view. This is pretty complicated, so I’ve prepared a slightly larger view.



The Mixed Economy of Aniak
Flows of all foods, earned income, and other income  into all households
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There are a number of network statistics that can be calculated from these data, such as the in-degree and out-degree of any particular source or sink, or the density of certain components of the network. Today, I think it would be more useful to simply see what we can learn by looking at this graph. First, in the CENTER of the graph are subsistence foods and cash sources relied upon by many households and in relatively large amounts. For Aniak in 2009, we see sockeye, chum, Chinook, and coho salmon, and berries, in the center of the graph. Likewise, we see local government, the Alaska Permanent Fund dividend, and Native corporation dividends in the center.Second, on the periphery of the graph are subsistence foods and cash sources relied upon by relatively fewer households, or in relatively smaller amounts. On the far left, we see a large number of subsistence resources such as smelt, furbearers, beaver, and burbot. On the far right, we see some peripheral cash sources, such as adult public assistance and agriculture, forestry, and fishing.Third, households that drifted to the left of the graph are households more fully engaged in subsistence harvesting, while households that drifted to the right of this graph are those more engaged in market activities.



The potential of this approach

• Simplify and clarify complex subsistence systems, without 
sacrificing their richness,

• Demonstrate contributions of both subsistence and market 
resources to rural Alaska community economies,

• Rely only on empirical data to describe rural Alaska 
community economies,

• Identify vulnerable and resilient community structures,

• Compare communities with one another and over time,

• Assess impacts of economic, social, or ecological change
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Relying on household harvest and cash income data from recent comprehensive community surveys data, this presentation explored the economic structure of a rural Alaska community. Network analyses can identify the structural positions of different subsistence foods and cash sources in community economies, allowing graphical and statistical comparisons of economic structures among different communities or over time for a single community. Analyses can scale from households to communities and regions.



Limitations of the network approach

• Systems complexity far exceeds analytical capability
• Analyses limited to two modes

• Data preparation time‐consuming & difficult

• Substantial learning curve for software
• Mostly shareware, more bugs than commercial software

• Software documentation scattered and incomplete

• Wealth of graph detail increases confidentiality concerns
• Cannot publish graphs of very small communities
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(Read this slide…)



An empirical approach…
Network analyses rely on empirical data

to describe complex systems
that resist conventional analyses
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I began my talk by reviewing our Division’s very first duty under law, which is:“To gather information…on all aspects of the role of subsistence hunting and fishing in the lives of the residents of the state.” AS 16.05.094  Describing that role is not simply a matter of summing up the amounts of fish and wildlife harvested every year, or calculating trends over time. The role of subsistence in Alaska’s community economies is complex and evolving, and related to other aspects of local economies that are also complex and evolving.In managing Alaska’s renewable resources or in evaluating changes in local economies, personal opinions about the importance of certain resources or cash sources, or the effectiveness of certain economic strategies are in the end, subjective, not always reliable, and difficult to compare or replicate.Instead, we need empirical observations of the many different variables in local economies. And we need tools that effectively and efficiently describe these local economies in rigorous, repeatable, comparable ways.Network analysis provides such a tool, clearly portraying the structural position of both resources and households within complex local and regional economic systems. Network analysis should be part of any social indicators tool kit.
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